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1. PREMESSA

La presente relazione tecnica e relativa alla redazione del progetto per la realizzazione di un parco
eolico proposto dalla societa Wpd Monte Cigliano s.r.l. con sede in Roma al Viale Aventino n.
102.

La proposta progettuale € finalizzata alla realizzazione di un impianto eolico per la produzione di
energia elettrica da fonte rinnovabile eolica, costituito da 23 aerogeneratori, ciascuno di potenza
nominale pari a 5,3 MW per una potenza complessiva di 121,90 MW, da realizzarsi nella Provincia
di Foggia, nei territori comunali di Troia, Lucera e Biccari, in cui insistono gli aerogeneratori,
mentre parte delle opere di connessione e la Sottostazione Elettrica ricade nel Comune di Troia.

La relazione idraulica ¢ redatta in conformita ai criteri dettati dall’ Autorita di Bacino della Regione
Puglia, istituita con L. R. n. 19 del 9 dicembre 2002, la quale ha approvato il Piano di Bacino per
I’ Assetto Idrogeologico (PAI), di cui alla Legge 183/89, il 30 novembre 2005.

Sulla base dello studio idrologico riportato nell’elaborato EOL-GEO-11 in allegato, che ha portato
alla definizione delle portate di piena transitanti nei canali, per un tempo di ritorno di 200 anni,
stato condotto uno studio idraulico consistente nella modellazione e valutazione idraulica della rete
idrografica potenzialmente soggette a criticita, ed il tutto é stato svolto in condizioni di moto
stazionario. Per lo svolgimento della modellazione idraulica € stato utilizzato il software HEC- RAS
River Analysis System.

Dai risultati dell’analisi monodimensionale si osserva come gli alvei attualmente esistenti risultano
adeguati al trasporto della portata avente tempo di ritorno 200 anni. A questo fanno eccezione alcuni
tratti dove a causa di una serie di fattori, quali le elevate portate e/o la presenza di attraversamenti
con relativi ponti o canali tombati, anch’essi oggetto di modellazione, Si 0sservano esondazioni
idrauliche. Pertanto é stata condotta una ulteriore modellazione idraulica bidimensionale non
stazionaria mediante il software HEC- RAS River Analysis System.

Tale modellazione ha riguardato i seguenti tratti:

- Torrente Celone — Terzo Tratto;

- Affluente Torrente Celone — Secondo Tratto;

- Torrente Lorenzo / Sorense — Secondo Tratto;

- Torrente Lorenzo / Sorense — Terzo Tratto;

- Affluente Torrente Lorenzo / Sorense — Primo Tratto.

- Affluente Torrente Lorenzo / Sorense — Quinto Tratto.

Si evidenzia inoltre come per i tratti “Affluente Torrente Celone — Secondo Tratto” e “Affluente

Torrente Lorenzo / Sorense — Quinto Tratto” sono state inseriti e modellati in HEC-RAS nuove
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opere di presidio idraulico in corrispondenza delle nuove viabilita da realizzare di accesso alle
piazzole degli aerogeneratori, al fine di garantire la continuitd idraulica del corso d'acqua.
Complessivamente, dall’analisi emerge come nessuno degli aerogeneratori del presente impianto

eolico risulta coinvolto dalle esondazioni.

2. METODOLOGIA APPLICATA PER LE MODELLAZIONI E VALUTAZIONI

IDRAULICHE

Come innanzi accennato, la modellazione e valutazione idraulica dei tratti interessati nel presente
studio, é state condotta con il software HEC — RAS River Analysis System, dell’US Army Corps of
Engineers, Hydrologic Engineering Center. Il rilievo topografico rispetto al quale sono state
condotte le verifiche idrauliche in moto stazionario monodimensionale e non stazionario
bidimensionale e sono state definite le aree esondabili a seguito della modellazione idraulica
eseguita e rappresentato dal Modello Digitale del Terreno (DTM) con cella 8x8 metri, reso
disponibile del Sistema Informativo Territoriale (SIT) della Regione Puglia.

L’analisi in condizioni di moto stazionario monodimensionale ¢ stata effettuata modellando le
situazioni attualmente esistenti. Per ciascun tratto il lavoro é stato articolato nelle seguenti fasi:

- Inserimento dei dati della geometria;

- Inserimento dei dati della portata;

- Svolgimento dei calcoli idraulici;

- Controllo dei risultati, conseguente integrazione dei dati di input ove necessario, correzione di
questi ultimi e, ricalcolo del modello.

La prima fase, inserimento dati geometrici, ha riguardato innanzitutto il disegno dell’asta in esame
tramite 1’inserimento delle coordinate dei vertici. Si € quindi passati all’inserimento dei dati delle
sezioni trasversali, con numerazione crescente da valle verso monte. Per le varie sezioni sono stati
inseriti tutti i dati necessari al programma per 1’elaborazione del modello. Per i coefficienti di
Manning’s si € tenuto conto di una situazione abbastanza sfavorevole.

Non é stato necessario inserire le aree a flusso nullo (Ineffective Flow Areas), finalizzate a poter
definire aree, all’interno delle sezioni trasversali, che contengono acqua non attivamente
convogliata, quindi zone in cui I’acqua “ristagna” e quindi la sua velocita, nella direzione del flusso,
e relativamente bassa. Sono stati inoltre inseriti nel modello idraulico, dove presenti, i ponti.
Terminato I’inserimento dei dati geometrici si e passati alla definizione dei dati relativi al moto
permanente. E stato scelto un unico profilo da calcolare, quello relativo ad un tempo di ritorno di
200 anni, corrispondente al valore di portata ottenuto dallo studio idrologico. Il passaggio

successivo e quello che riguarda le condizioni al contorno. Queste sono necessarie per stabilire il
3
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livello del pelo libero dell’acqua all’estremita del sistema (A monte ¢/o a valle). In un regime di
corrente lenta, la condizione al contorno necessaria & quella di valle (Non risente di cio che accade a
monte), in caso di corrente veloce la condizione necessaria quella di monte (Non risente di cio che
accade a valle). Se invece viene effettuato il caso in regime di flusso misto, come nel nostro caso,
allora le condizioni al contorno devono essere immesse per entrambe le estremita del sistema. In
particolare, in assenza di confluenze con altri tratti, si ¢ considerata 1’altezza critica, in questo caso
non e necessario immettere nessuna ulteriore informazione, il programma calcolera
automaticamente 1’altezza critica per ogni profilo e la usera come condizione al contorno. In
presenza di confluenze con altri tratti, la condizione al contorno ¢ rappresentata dall’inserimento
delle “junction”, ovvero elementi di connessione tra i tratti. Per il calcolo del profilo di moto
permanente ¢ stata utilizzata 1’opzione mixed. Per il calcolo delle perdite di carico (friction Slope
methods) ¢ stato scelto “average convenience” impostato come metodo di default per il moto
permanente. Effettuato il calcolo vengono visualizzati i risultati, sia in modo grafico che sotto forma
tabellare, riportati in allegato alla presente relazione.
Per alcuni tratti caratterizzati da esondazione é stato necessario effettuare una modellazione in
condizioni di moto non stazionario bidimensionale mediante il medesimo software HEC — RAS
utilizzato per la modellazione in moto stazionario. Il primo step consiste nella definizione dell’area
all’interno della quale valutare 1’esondazione. La dimensione della stessa viene definita, attraverso
un calcolo preliminare, in modo da valutare integralmente 1’area inondata a seguito
dell’esondazione. Il secondo step consiste nella definizione della portata sfiorata. Essa pud essere
calcolata, fornendo valori di portata a vantaggio di sicurezza, secondo 1’equazione della foronomia
valida per luci a stramazzo, ovvero:

0 = wA-(2:gh)?
con:
- Q = portata sfiorata
- 1 = coefficiente di efflusso
- A = superficie di sfioro, pari all’altezza del fluido h al di sopra della soglia, e quindi del canale,
moltiplicata per la larghezza della superficie di sfioro, individuata sulla base della distanza tra
sezioni consecutive che comportano uno sfioro
- g = accelerazione gravitazionale.
Tuttavia, nel caso in cui ¢ I’intera portata trasportata dal canale a sfiorare, per il calcolo verra
considerata I’intera portata introdotta per il tratto in esame nella modellazione monodimensionale.
Le portate vengono introdotte secondo idrogrammi di piena triangolari con tempo di esaurimento

pari al tempo di corrivazione stimato nell’analisi idrologica, pertanto la durata complessiva

4
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dell’evento simulato € pari a due volte il tempo di corrivazione. Da un punto di vista della
rappresentazione grafica nelle Figure in A3, I’output della modellazione monodimensionale sara di

colore ciano mentre 1I’output della modellazione 2D sara di colore blu.

3. PLANIMETRIE CON INDICAZIONE DELLE AREE INTERESSATE DALLA

PORTATADUECENTENNALE E RILIEVI FOTOGRAFICI

Nel presente paragrafo si riportano i rilievi topografici con una rappresentazione planimetrica dei
tratti investigati con una indicazione delle aree interessate dalla portata avente tempo di ritorno 200
anni, attraverso rappresentazioni in A3. Tali mappe sono il risultato della modellazione in
condizioni di moto stazionario monodimensionale e, su alcuni tratti, della modellazione in
condizioni di moto non stazionario e bidimensionale. Per entrambe le modellazioni si é utilizzato il
software HEC — RAS River Analysis System, dell’US Army Corps of Engineers, Hydrologic
Engineering Center.

Vengono inoltre riportati gli output della modellazione monodimensionale, ovvero:

- rappresentazioni 3D per ogni tratto investigato con indicazione delle aree interessate dalla portata
transitante;

- sezioni trasversali per ogni profilo investigato con indicazione del tirante idrico all’interno delle
stesse;

- tabelle di output riepilogative dei risultati per ogni profilo:

- tabelle di dettaglio relative alle singole sezioni trasversali.
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Canale La Difesa

Il tratto del Canale La Difesa oggetto di indagine interseca un ponte (RS = 354) lungo
il quale e previsto il passaggio del cavidotto esterno che collega la sottostazione
elettrica ai cavidotti interni ed agli aerogeneratori. Il canale al di sotto del ponte
presenta sezione trapezia con base di dimensioni 300cm, altezza 200cm ed interasse
massimo pari a 500cm (RS = 354). E stata pertanto condotta una verifica che ha tenuto
conto dell’attraversamento mettendo in evidenza come I’alveo dell’affluente risulta in
grado di garantire il trasporto della portata con tempo di ritorno 200 anni. Inoltre, non
e presente alcuna esondazione in corrispondenza del ponte analizzato. Pertanto, come é
possibile osservare nella rappresentazione in A3 (Figura 2), 1’esondazione non coinvolge
direttamente gli aerogeneratori, garantendo la sicurezza di questi ultimi. La posa in opera del
cavidotto esterno in corrispondenza del ponte verra realizzata con particolare attenzione
attraverso una perforazione teleguidata (Trivellazione Orizzontale Teleguidata” T.O.C.) fino ad una

profondita pari a 3.5 metri al di sotto del fondo alveo.

Foton.1
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Foto n.2

Foto n.3
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Figura n.1 - Modellazione in HEC-RAS del ponte (RS = 354)




Figura n.2 - Planimetria con inividuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni (scala 1:4000

Legenda

—— Cavidotto esterno

—— Cavidotto interno
Viabilita esistente
Viabilita da realizzare
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Figura n.3 - Rappresentazione 3D del “Canale La Difesa”
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in Ch E1 (m) _ 351.02 | Shear (N/m2) 12005
Alpha 1.00 | Straam Power (Nim s} 345:30
Frtn Loss: {m) 1.22 | Cum Volume (1000 m3) | 573
C & E Laoss (m) 006 Cum SA (1000 m2) 10.72
Flan: Pian_08 Canalg_| L.a Cifess Canale_La_Difesa RS 610.68 Profile: Tr 200 anni
%{_E_E]gn_.r (mj | 350.60 EEumnn't LBI'I:C)E Ghannal thlgﬂ_
Vel Head (m) | 0.22 | WL n-Val o020
WS, Elev (m) 250,38 Reach Len. (m} 20.21 50.21 s021
Crit WS (m) 350.40  Flow Area {m2) 715
EG. Slope (m/m) | 0.013548 | Area (m2) 715
QTotal (m3s) 1480 Flow (m3's) 14.80
Widih(m) 1823 Top Width (m) 1823
_H{p_l Tglal _:_n'hfsj_l { 207 | Avg. Vel (mis) 2.07
MaxChiDpth (m) 0.83 Hydr. Depth (m) 039
Conv. Total (mdfs) | 1272 Conv. (mdls). 1272
LengthWid, (m) 5021 \Wetted Per. (m) 18.33
Min Ch E1 (mj 340.55 | Shear :Ml'rriﬂ - 51.80
Alpha 1.00 | Stream F'I.‘Mar {N.n'm 5) 10725
Froinloss(m) 1.08  Cum Volume (1000 ma) 342
C & E Loss (m) 003  Cum BA (1000 m2) 568
Fian: Plan_08 Canate_La Difesa Canale_La Ditesa RS: 560.68 Profile: Tr 200aom
EG Eley (m) | 34848 | Elemant Left DE_ J::hannst Right OB
Mel Head (m) 1| 0,52 | WA n-Val 0,030 _
W.8. Eley (m) 348.97 Remh Len. (m) 4954 4854 49 54
Crit WS, (m) 34914 Flow Area {m2) 452
E.G. Slope (m/m) 0038057 Area (m2) 482
Q Total (ma/s) m 14.60 | Flow (md/s) 14.80
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Pian: Plan_08 GCanale_Ls_Difess Canale_La_Difess RS 56068
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13,52 Top Width {m)

Profile: Tr 200 anni (Continwed)
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Flan: Pian_09 Canale_La Difesa Canale_La Difesa RS:511.14 Profile: Tr ZUB anni
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Fian: Plan_08 Canale_La_Difesa Canalg_La Difesa RS5:461.13
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Pian: Plan_09 Canale_la Difesa Canalg La Dlfesa RS 411.72
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1368 Cum Volume (1000 m3)

0.08 | Cum SA (1000 m2)

346.11 | Elemen

0.38 WL n-Vat
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345.85 Flow Area (m2)

0:019958 | Area (m2)

14.80 | Flow (mdls)
1311 Top Width (m)
285 Avg. Vel (m/s)
082  Hydr. Depth (m)

1048 Conv. (mdfs)

4941 Wetted Per. (m)
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100 Stream Power (Nimsj |
1.08 Cum Valume (1000 m3)
0.03 | Cum SA (1000 m2)

34500 Eloment

025 Wh.n-val
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34482 Flow Area (m2)

a, EI23'E"|"4 Area {m2)

14.80 Flow (mals)
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2.20 | Avg. Vel. (mis)
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Profile: Tr 200 anni
Lefl @B Channel
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82.63
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Proflle: Tr 200 ann)

Lef OB Channel  Right OB
52.06 52.06 _ 52.06
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Fian: Plan_028 Canale_La_Difese Canale_Ls_Difess RS: 41172
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1.00 Etmam?uwnr{l‘i.l‘mx)

Profile: Tr 200 anni (Continwed)
14347

0.38 | Cum Volume (1000 nﬁJ
0.01  CumBA (1000 m2)
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024 | W n-Vak

34345 _Reach Lan. (m)
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_14.80  Flow (mafs)
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217 Avg. Vel (nvs).
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Plan: Plan_08 Canale_lLa Difese Canale_La_Difesa RS: 354 BR LU Profile: Tr 200 anni
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ct W.S, {rm)
EG Slope (mim)
Q Total (m3/s)
Top Width (m)
Vel Total (mis)

Max Chi Dipth {m)

Conv. Total (m3/s)

Length Wid. (m)
Min Ch EI {m}

Alpha
Fretn Loss (m)

C&ELoss (m)

JMIBLT Ehamem
CIJ'B Wt n-Vat
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Fian: Plan_08 Canale_Ls_Difese Canale_Ls_Difesa RS 349,03  Profile: Tr 200 anni

E.G. Elev (m) 34336 | Element Leff OB Channel  Right OB
Wil Head {m) 053 W neval 0,030
VV.E. Elev (m) 342,83  Feach Len. (m) 50.82 50.82 50.82
Crit W.S. {m) 342.83 | Fiow Area (m2) 457
E.G. Slape {mifm) 0.012885 | Arsa (m2) 487
Q Total (m3/s} 14.80 | Flow (m3/s) 1480
Top Width (1) 420 -Yog Wailh () 30|
Soffolpniy 3.24 Lo, Vsl mfs) 308
S ChiOph im)__ 1.20 | Fiydlr. Dopth () 14y
Conv. Total (mars) 128.8 | Conv. (mas) 1299
Length \Wid. (m) 5062 Wetted Per. (m) 582
Min Ch El {m) _ 341 57  Shear (N/m2) 10012
“Alpha L] 100 Stream Power (Nims) | 323.04
Fretnloss(m 1.5 Cum Volume (1000 m3) 189
CA&ELoss (m) 009 Cum SA (1000 m2) 578
Pian  Plan_DS Canpale_La_Difesa Canale_La_Difesa RS. 258.21 Profile: Tr 200 anni
EG Eev(m) 34172 Element LefO8  Channel  Right OB
'u'al Hﬂr.l {m) 146 W A- 'l.n’al . o o030 -
‘WS, Elev (m) 34026 Reach Len, (m) 4948 49,46 49 46
CrtWs m (34060 _ Flow Area (m2) 278
E.G. Slope (m/m) 0138758 Area (m2) 278
QTotal (m3s) 1480 Fiow (mds) 14.80
TopWidth m) 870 Top Width (m) 870
Vel Total (mis) 535 | Avg. Vel (mis) 5356
‘Max Chi Dpth (m) 055  Hydr, Depth (m) 029
Conv, Total (m3/s) 387  Conv, (mdfs) 387
Length Wid. (mj) 49468 Wetted Per. (m) B.76
Min Ch EI {m) _ 33871 | Shear (Nm2) 385.34
Alpha 1.00 | Straam Power (Nim s} 2083.34
Frtn Loss: {m) 048 | Cum Volume (1000 m3) | 151
C & E Laoss (m) 001 Cum SA (1000 m2) 542
Plan: Pian_08 Canale_La_Difess Canals_La_Difesa RS 20875 Profile: Tr 200 anni
EG. Elev (m) | 34035 Element LefOB  Channel  Right 08
NEtHeagn) 091 LML VB, 9038
Nk Cev (), 48 24 Ceieh LA UN) 0 Ll LR
Lot WS () 349.24  Flow Areh () L%
o Siope \nim). 014556 L Afen ey 207
QTotal 3fs) 1480 Fiow (ma/s) 14.80
TopWidih (m) | 4326 Top Width (m) 4326
VelTotal () 150 Avg. Vel (i) 1,50
MaxChiDpth (m) 0.58 _ Hydr. Depth (m). 023
Conv. Tolal (mdds) 1226 Conv. (mdfs). 1226
Length Wid, (m) 5030 \Wetted Per. (m) 4332
Min Ch ET (m) 33066 Shear(Nm2) 3253
Alpha 1.00 | Stream F'I.‘Mar {N.n'm 5) 4BED
Frofnloss(m) 1.18  Cum Volume (1000 m3) 1.9
C & E Loss (m) 0,02 | Cum 8A (1000'm2) 411
Fian: Plan_08 Canate_La Difesa Canale_La Ditesa RS: 15845 Profile: Tr 200aom
EG. Elav(m) 338.16 | Elemant Lef DE_ J:hannst Right OB
Mel Head (m) D28 | WA n-Val 0,030
W.8. Eley (m) 33887 Remh Len. (m) 50.01 50.01 5001
cmws {m) 338,96  Flow Area (m2) 6.26
E.G. Slope (m/m) 0043856 Area (m2) 6.26
Q Total (ma/s) 14.60 | Flow (md/s) 14.80
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~ 31,80 Top Width (m)
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5001  Wetted Per {m)
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2
236 |

0.20

07
3181 |

B o

200,11
078

22

Plan: Plan_08 Canale ia_Difesa Canale La_Difesa RS 10845 Profile: Tr 200 anni
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Torrente Celone — Primo Tratto e Affluente Torrente Celone — Primo Tratto

In questa sezione verranno analizzati un primo affluente del Torrente Celone ed
un Tratto del Torrente Celone, a sua volta suddiviso in una serie di tratti per
consentirne un’analisi accurata e dettagliata. Questi tratti incrociano il cavidotto
esterno in corrispondenza dei punti rappresentati nelle foto numero 8, 9 e 10. In
corrispondenza di tale intersezione non vi & nessun ponte con il passaggio del
torrente Celone ed una interruzione del viadotto sterrato. Vi & invece un canale
tombato a sezione circolare lungo il tratto “Affluente_Celone” a sezione ellittica
e di larghezza massima pari a 200cm ed altezza massima di 130cm in
corrispondenza di un ponte (RS = 375). E stata pertanto condotta una verifica che
ha messo in evidenza come gli alvei dei vari tratti investigati risultano in grado
di garantire il trasporto della portata con tempo di ritorno 200 anni. In
corrispondenza del ponte (RS = 375) vi & una esondazione in destra idraulica con
una portata sfiorata complessiva di 4.41 m?®s, stimata sulla base della modellazione
monodimensionale precedentemente condotta. Essendo un’analisi condotta in condizioni non
stazionarie le portate vengono introdotte secondo idrogrammi di piena triangolari con tempo
di esaurimento pari al tempo di corrivazione stimato nell’analisi idrologica, pertanto la durata
complessiva dell’evento simulato ¢ pari a due volte il tempo di corrivazione.
Complessivamente, come & possibile osservare nella rappresentazione in A3 (Figura 6),
I’esondazione non coinvolge direttamente nessun aerogeneratore. La posa in opera del
cavidotto esterno in corrispondenza del ponte (RS = 375) verra realizzata con
particolare attenzione attraverso una perforazione teleguidata (Trivellazione Orizzontale
Teleguidata” T.O.C.) fino ad una profondita pari a 3.5 metri al di sotto del fondo alveo.

Si riporta inoltre alla pagina seguente lo schema della modellazione idraulica condotta in
HEC-RAS. Va osservato come la linea in rosso rappresenta il cavidotto esterno. Sono stati
considerati 4 tratti iniziali: “Affluente Celone”, “Celone 1 _1 River”, “Celone 1 2 River” e
“Celone 1 3 River”. In particolare in corrispondenza dell’intersezione tra “Celone
1 2 River” e “Celone 1_3 River” ¢ stata posizionato un primo elemento di connessione tra i
tratti, “Junction 17, portando ad un tratto successivo indicato come “Celone 1 23 River”. Vi ¢
una successiva intersezione tra “Celone 1 1 River” e “Celone 1 23 River” ¢ stata
posizionato un secondo elemento di connessione tra i tratti, “Junction 2”, portando ad un tratto

successivo indicato come “Celone 1 123 River”. L’intersezione tra “Affluente Celone” e
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“Celone 1 _123 River” in corrispondenza di un terzo punto, “Junction 3”, porta ad un ulteriore

tratto, codificato con la sigla “Celonel Final Ri”.

/' Celone1 Final R
! Junction 1
Celonel 2 River

|

Junction 3

P e

l X
3 ,
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{
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()

Junction

Affluente Celone

Figura n.4 - Schema modellazione idraulica mediante Software HEC-RAS
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Foto n.6

Foto n.7 - In corrispondenza del canale tombato lungo “Affluente_Celone” (RS = 375)
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Foto n.9 - In corrispondenza della “Junction 3”
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Foto n.10 - In corrispondenza della “Junction 3”
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Figura n.5 - Modellazione in HEC-RAS del canale tombato RS = 375
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Figura n.6 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni
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Figura n.7 - Rappresentazione 3D del “Affluente Celone”

29



M&M ENGINEERING S.r.l.
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Fian: Plan_08 Afusnte_Celone  Afuents_Celone RS: 88018 Frofile: Tr 200 anni

| EG. Elew (m) 370.32 Element LefOB|  Channel  Right OB
. }qh_l:_l:!aud (my 0.33 WL n-Val, _ 0.030 _
| W.S. Elev(m) 369.89 Reach Len, {m) 50,51 50,51 50,51
| Crit W.E. (m) 365:89  Flow Afes (m2) 543
| EXG. Slape (mim) 0010658 Area (m2) 543
| 0 Total {m3is) 13.88  Flow {mals) 13.86 |
| Top Width {m) 8.08 Top \Width I,rrl] g8
| Vel Total {mi's) 256 Avp. Vel (mifs) 256 |
| Max Chi Dpth (m) 124 Hydr. Depth (m) 087
me Total (mads) 1345 Conv. (mals) 1345 |
| Length Wad, (m) 50.51 | Vaited Par. {m) g4 |
| Min Ch Bl (m) 368,75 3hear Mﬂ} B7.04
| Aipha. 1.00  Stream Power (N/m ) 17160
| Fretn Loss (m) 1.02 Cum Valume (1000 md). 1345
C & E Loss (m) 0.06 Cum SA (1000 m2) 16.18
Plan: Plan_09 Affiuente_Celone Affluente_Celone RS:62067 Profile: Tr 200 ann|
| EG. Elev (m) 36024 Element lenoB  Channel  Right OB
| Vel Head (m) 0.97 WA n-Val 0.030
368.27 | Reach Len, (m). 4929 4928 4929
368,57 Flow Area (m2) 318
- 0051892 Atea (m2) 319
ﬂTm:ﬂ {nﬁfsj 1388 Flow (m3/s) 13,889
| Top Width (m) 7.10 | Top Width () 710 |
| VelTotal (ms) 438 Avg. Vel. (mis) 438 |
| Max Chi Dgth (m) 0.81 _Hydr Degth (m) | | D45
;_Gt_m'l._r. Tolal {m3fs) 81.0 Conv, (m3sh . 61.0
 LengthWad. (m) 148.20 | Vieted Per. (m) 722
|MnChEl(m) 367 46 Shear (N/m2] 22145
| Alpha | 100 Siream Power {ﬂrm s 965,63
| Frein Loss () 1.23 _Gum Volume (1000 rrl.'E-‘J 13.24
C&ELoss (m) 015 Cum SA (1000 m) 1579
Fian: Plan_08 Affluente Celone  Affluente_Celone RS: 580.38 Profile: Tr 200 anni
| E-G. Elav (m) 36716  Elamant LenoB| Channal  Right OB
| Wel Head {m) 048 WL n-val | 0.030 |
| W.5. Elev {m) 36688 Reach Len, (m) 49.23 49.23 48.23
Crit WS, {m) 36577 Flow Area (m2) 452
| EG. Slope (mim) 0030576 Area {m2) 452
| @ Total (m3/s) 13.89  Flow {md/s) 13,88 |
;lup_wpl(gg 1158 Top Width {m) 11.58
| Vel Total (ms} 308 Avg, Vel (m/s) 3.08
; Max Chi Dpth (m) 0.85 Hydr. Deplh (m) 039
L‘m-v Total (mafs) 784 Conv, tnﬂs} 794
(LegihWid.(m) 4823 Wefied Per. (m) nre
| Min Ch E1 (m). 38573 Shear (Nim2) 1497
| Alpha 1.00  Stream Power (N/m 3} 53 gy
| Fretn Loss (m) 1.82 _!:um "u"nluma (000 m3) 13.05
C & ELoss (m) 0.01  Cum SA (1000 m2) 1533
Plan: Plan_08  Affluenie.Celone  Affluente_Celone RS: 53115 Pmfile: Tr 200 annl
EG Eim.r i.'mj 3&5 33 __Elamam Luﬂﬂﬂ Channel  Right 08!
Vel Head (m) 045 WA n-Val. | o.030 .
| WS, Elew (m). 36488 Reach Len. (m) 48.38 4838 4838
| Gt ws {rmj 35503 Flow Area (m2) 468
 EG. Slope (mim) 0.045578 Area (m2) 4.68 |
| @ Total {m3/s) 13.89  Flow [ma/s) 13,38
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Plan: Plan_08 Afflusnte_Celone  Afluente_Celone RS: 531.15 Profile: Tr 200 anni (Continued)

| Top Width {m) 17.33  Top Width (m) | 1733
| Vel Total (mis) 287 vg. Vel (mis) 267
| Max Ghl Dpth (m) 0.58 Hydr. Depth (m) 0.27
; Conv. Total (m3ss) 85.1 Conv. [m3rs) B5.1
| Length Wid. (m) 4838  \Wetied Per. (m) 17.38 |
| Min Ch EI (i} 36431  Shear (Nm2) 120.37 |
:-Mpha 1 ﬂl:l Stréam Power (N/m 3] 357 24 _
| Fretn Loss (m) 2 :f«}__ Cum Volume (1000 m3) 1282 |
C & ELoss (m) 0.00  Cum SA (1000 m2) 2
Plan: Plan_08  Affluante_Celone  Affluente_Celone RS:481.76 Profile: Tr 200 anni
| E.&: Elev (m) 382,89 Eleman Lnﬂ'l'..'lH Ghannﬁl Right 0B
| Vel Head (m) 047 W, n-Vai, ! o. ﬂ_ﬂ!_’:_r ! !
| WS Elev (m). 368252 Reach Lan. (m) 5220 | 5220 | 5220
GI'H.W,E {mj 36258 Flow Area (m2) 4.60
(EG.Slope (m) | 0048450 Area (m2) 460
| | @ Total (mdfs) 13.88  Flow (mdis) 1388
| Top Widih (m) 17.61 Top Width (m) 1761
| Mel Tolal {mfs) 302  Avg Vel (mys) 3.02 |
| MaxChiDpth(m} 043 Hydr. Depth (m) 026
| Conv. Total {m3fs) B2.5 Conv, (m3is) B2, 5
Lm'lgthw ] 5220 \Wetted Per. (m) 1? BE
| Min Ch Bl {m) 3ﬂ2 1o Shaa! {N.I‘mE] : 126.24 |
Alpha - 1uu | Smmpuwar{N.fms} 381 51
| Frein Loss {m} 2__34 Cum Volume (1000 m3) 12. 59
_G&ELuaﬁ(nu 0.06 Gum SA (1000 m2} 13768
Plan: Plan_08  Affluente_Celone  Affluente_Celone RS- 42855 Profie: Tr 200 anni -
| EG. Elav (m} 36058 Element Ln_arl't 08| Erlalmnl Right OB
VelHead(m) 028 Whnval ) |
| WS, Eley (m) 380,21 Reach Len. (m) 4853 49 53 48.53
|[ErtWS.m) 36040 Flow Area (m2) 594
;_E.__G. Slope {mim) 0.040748  Area (m2) 584
| @ Total {md/s) 13.88  Flow (ma/s) 1388
: Tap Width (m) 2603 TopWidth |:m} 28,03
| Vel Total {m/s) 234 Avg. Vel (mis) 2.34
| Max Chi Dpth (m) 4.38 Hydr. Depth (m) 0.20
Conv. Tolal {mdis) 68.8 Conv. (m3ig) GBE
| Length Wid. (m) 4053 Welted Par. (m) 20.04
| Min Ch EI (m) 356,86 Shear (Nm2) 8178
;A}pha 1.00 Stream Power (N/m s) 191.14
| Frctn Loss (m) 0.00 Cum Volume (1000 m3) 12.32
| € & E Loss {m) 000 Cum BA (1000 m) 12.54
Fian: Plan_09 Afﬁuerﬁf.- Celonz .ﬁ.fﬁuentﬂ Celane RS: 380.02 Profile: Tr 200 ann|
|EG. Elev (m). 35740 Element LefiOB|  Channel  Right OB
| Vel Head (m) 0.00 WA, n-Val 0.030
WS Elev (m) 35740 Reach Len. (m) 5055 5085 5055
| Crit WS, (m) 356,64 Flow Area (m2) 9932 |
(EG.Siope (mim) 0000014 _Area (m2) 9932
| @ Tolal (mals) 13.88  Flow (md/s) 13 B8
| 8087 Tnp Wdh (m} BDET
,_W[Tﬂlﬂ! {n‘n’s] 014 Avg. Vel (mis) 014
| Max Ghi Dpth (m) 2567 Hydr. Depth (m) 123
| Canv. Tolal (m3/s) 3891.8 Conv, (mams) 368168 |
| Length Wd. (m) 5055 Watted Per. (m) 84,35
Tlﬂln Ch El{m) 354,73 | Shear (N/md) 018
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Plan: Plan_08 Afflusnte_Celone  Afluente_Celone RS: 38002 Profile: Tr 200 anni (Continued)

. Alpha 1.00 Stream Power (N/m 5} | ooz
| Frein Loss {m). _Cum Valume (1000 m3) | | 8.71 |
| C & E Loss (m) Cum SA (1000 ma) | .82
Fian: Plan_0% Affluente_Cslone Affluente_Celone RS: 370.47 . Frofile: Tr 200 anni -
| EG. Elev (m) [ 356.75 Element LehOB|  Channel  Right OB
| Mel Head (m) _ 0.37 WL n-Vai. 0030
| WS. Elev {m) 356.38 Reach Len. (m) 5020 5020 5020
| Crit WS, (m) 35638 Flow Area {m2) I 5.18 |
| EG. Slope (mim) 0.010642 _Area (m2) [ . 518
| Q Total (m3fs) 4 1388 Flow (mafs) | . 1308 |
| Top Width (m) oz Top Width (m) | _ To2
. WtijnlE@s} 288 _ﬂ._'u’_ﬁl. {mis) ! 2 B |
| Max Chl Dpth (m) 194 Hyde Depth {m) : _ 074
cumr Tu't.al {mals) 1348 Conv. (mafs) . 1348
Lannthhm:l Amy mzu Waﬂﬁd Per. (m) | | g
 Min Ch El (m) 35444 Shear (Nim2) T1.88
| Alpha 1.00 _Siream Power (Nims) 19276
| Frein Loss (m) 140 Cum Volume (1000 m3) 554 |
| C&ELoss (m) 0.15 | CumSA (1000 m2) 181
Plan Plan 08 Affluente Celone Affluents Celone RS. 27627 Profile: Tr200 annl
| EG. Elay (m) 35520 Elament LenCB  Channel  Right OB
VelHead (m) 188 W nVal . oo
| W.S. Elev (m) 353.32 Reachlen.m) 50.15 5015 50.45
(CtWS.(m) 35369 Flow Area (m2) _ 229
: E G. Slope {m/m] 0194702 Area (m2) 229
| Q Total (mass) 13,89 Flow (mais). 1389
| Tap Widih (i 857 Top Widih (m) 857
Vel Total mis) 6.07 Avg Vel (mss) 607
| Max Chi Dpth (m) 045 Hydr. Depih (m) 027
| Conv. Total (mdss) 3.5 Conv. (m3/s) 315 |
| Length Wid, {m) 50.15 Wetted Per. (m) _ 882
| Min Ch EI (m) 352.87 Shear (Nm2) 50647
|-Alpha 1.00  Stream Power (Nim s) 307542
| Fretn Loss (m) 0.01 Cum Volume (1000 m3) 538
| C & E Loss {m) 0.07  Cum SA (1000 m2) 7.21
Plan: Plan_08  Affluente_Calone  Affluente_Celone RS 22812 Profile: Tr 200 annl
| EG. Blev (m) 352.11 | Eiement LefOB|  Channel  Right OB
| Vel Head (m) 0.00 WA n-Val, | 0.030
| WS. Elev (m) 35211 Reach Len. (m) 9931 ead 9931
| Crit WS (m) 35211 Flow Area (m2) 66 37
(EG Sope (mim) | 0000052 Aea(m2) 8837
| @ Total (mafs) 1389 Flow (m3/s) 1388
| Top Widh () 7918 Top Width () 79.46
| Vel Total (mis) 021 Avg, Vel {mis) 0.21
| MaxChi Dpth (m) 1.81 | Hydr. Depth (m) 084
Conv. Total (ma/s) 18346 Conv. (m3/s) 1934.6
Length Wi, (m) 8931 Wetted Per. (m) B1.15
' Min Ch El (m) 38020  Shear (Nim2) 041
|Aphe 1.00 Suanm Puwur (Nims) Q.09 |
| Frefn Loss {m) 0.02 Cum Ualuma {muu ma 364
[C&ELoss(m) 014 CumSA(1000m2) 502
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Pian: Plan_08 Affluente_Gelone  Afuente_Celone RS: 12881

Profile: Tr 200 anni

E.G: Blev (m) 35104 Element Left 08 | Channel Riuht OB
Vel Head (m) 142 W n-val. | 0030 |
V.S, Elev (m) 350,53 Reach Len, (m) 5143 51.43 | 5143
Cril WS, (m) 35083 Flow Area (m2) Il 2.64
E.G. Slope (mim) 0121712 Area (m2) Il 2.64
Q Total (m3/fs) 1389  Flow {mais) . 13.88
Top Width {m) 8.54 Top Width (m) | 8.54
Vel Total (m/s) 52_'{_ Avg, Vel (mis) L 527 |
Max Chl Dpih () 103 Hydr. Depih (m) . 031
Conv. Tolal (m3fs) 388 Conv. If[lﬂaf!g]_ 388 |
Length Wid. () 5143 Wetted Per. (m) 864
Min Ch El (m) 340,50 Shear (N/m2) 354.12 |
ﬁigh_a 100 Sg:a_a_m Puwﬂr{Nnﬂa} 191887 |
Fretn Lt:ﬂs {mj 252 Cum 'ufulumu {1000 rn3}| 021 |
C4ELoss(m) 033 Cum SA (1000 m2) 086
Pian: Plan_| E‘H Affluenie_Celone  Affluente_ Gﬂi{m& R5.78.38 Pmlﬁe Tr 200 anni
|EG.Elev(m) 34809 Element | LenoB| Channel  Right OB
| Vel Head {m) 033 W n-Val. 0030 |
WS Eev(m) | 34876 ReachLen. (m) ogo 000 000
Crit WS, (m) 348.86 Flow Area (m2) 549
| EG. Slope (mim) 0026342 Area (m2) 548
- QTotal (mas) 1389 | Flow (m3/s) 1389
Top Width (m) 1713 Top Width (m) 17.13 |
Vel Total (mis) 253 Avg. Vel (mis). 253
Max Chi Opth (m} 0.58  Hydr. Depth (m) | 03z
Conv. Total (m3/s) 856 Conv. (m3s) 856
Langth Wid. (m) 000 Wetted Per. (m) 1718 |
Min Sh EI im) 34817  Shear (Nm2) 8258
Alpha 1.00 Sweam Power (N/m 5] Eﬂﬂ B85
Frotn Loss (m) 0.00 Cum Volume (1000 m3)
G & E Loss (m) 0.04 Cum SA (1000 mZ)
HEC-RAS Plan: Plen 08 River: Affuente_Celone Reach: Afuenie_Celone  Profile: Tr200 anni
Fizach Fifwer St Profle OTolal  MnChB WS Eev | CAWS | EGEev | EGSope | VelChnl | FowArea  TopWilh | Froude £Chi
[ms) [} im im (i (i) s} i} imi
Afuenle Celone 63018 Tr 200 ami 1189 JETS #0908 E058 MR 00m0asy 15 543 BB 100
Affuente_ Celone 2087 Tr 20 ami e 357 &6 ¥ %057 o L 4% 319 710 b
Afuenie Celone | 58038 Tr 200 ami 1389 5T 3665 3677 BIE 00576 18 432 11.59 1.5
Affuenie_Celone | 53,15 Tr 200 ami EL 3B A ¥ BEE 05T b 4B 1733 182
Afuenle Celone 48178 Tr 200 ami 1189 210 ®282 %258 W20 0040450 jilhied 480 1751 158
Affente_ Celone 43055 Tr 20 ami e 35505 0.3 ®040 ®05 0040749 1 504 203 155
Afuenie Celone | 33002 Tr 200 ami 1389 173 38740 35664 B4 000004 0.14 %32 BOLET 0.4
Affuenie_Celne | 375 Culvert
Afuenle Celone | 37047 Tr 200 ami 1189 164 84 386,38 35818 BETE 0010842 158 518 T2 100
Affuente_Celone 27027 Tr 20 ami 1380 35287 mn ] B5N 01%4m02 BT 239 {11 175
Afuenie Celone | 22912 Tr 200 ami 1389 15020 3N BN B2 0000052 021 BT 7918 0t
Affuenie_Celone 12051 Tr 200 ami EL 850 350.53 08 M mz 527 284 554 im
Afuenle Celone | TE3E Tr 200 ami 1189 1T A8 MAEE MO0 0eEMI 18 549 1713 141
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Figura n.8 - Rappresentazione 3D del tratto “Celone 1 1 River”
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River = Celone1_1_River Reach = Celonei_1_River RS=57.00
L a1 |
-’ egend
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E 982 Crit Tr 200 annl
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Bank Sta
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0 20 40 B0 80 100 120 140 160
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" na 1
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T e kil
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348 - -
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HEC-RAS Plamc T River Celoned_1_Rwer Reach: Celoned_1_River Profile: Tr 200 aoni
Geach RwerSa | Pofk | QToal | MoChE | WSEey | CAWS | EGEe  EGSope | VelChnl | Powhea | TopWillh | FroudegCal
[ms] ) {m) m (mf fmim} m's} ] fmk
Celonel_1_River 29685 | Tr200 amsi 5 B WEET BEET  MEER 00005 05 5041 B9t P
Cobone! 1 River 20644 [Tr200 ansi I T T 54z 514 o4 23
Cebonet_1_River 15704 | Tr200 amsi ;Wes 5 MWLM BIEs MM Lo an i 1254 151
Celone! 1 Fiver 10720 [Tr 200 ansi B/ MUM BLIE 4B 3N 0028EE 43 841 1013 15
Celonet_1_River (5700 |Tr200 ansi |5 MEN  METT MDD MERR 0074143 45 6210 16.73 245
Celone! 1 Fiver  |015 T 200 amsi B MBET  MTEL WIBD MAD D134 18 1034 1578 110
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Flan: T Celonei_1_River Ceional_1_River RS: 25685 Profile: Tr 200 anni

EG. Elav (m) 35569 | Element Lef OB  Channel  Right OB
Vel Head (m) 0.02 Wi n-Val 0.030 [
W.S. Elev {m) 35567 Reach Len. (m) 5042 50:42 | 5042
Crit W.S_ {m) 35567 Flow Area (m2) | 5041
£.G. Slope {mifm) 0.00058%  Area (m2) 50.41
Q Total {m3ds) 2885 Flow [mass) 1 2885
Top Width (m) 81.81 Top Widih (m) | BL.81
Vel Total (mis) 0.57  Avg. Vel fmis) 0.57
Max Chi Dpth {m) 1.83 Hydr. Degth {m) 1 06z
Conv. Total (m3/s) 11834 | Conv. (m3's) | 11934
| Length Wid. (m) [ 5042  \Wetted Per. (m) B4.23
Min Ch E! {m) 35384 Shear (Nm2) 245
‘Alpha 1.00 | Stresm Power (N/m s} 1 1.98
Frotn Loss {m) 010 Cum Volume (1000 m3) 2.80
C & ELoss (m) 015 Cum SA (1000 m2) 5.01
Flan: 7 Celonet_1_River Celonel_1_River RS: 20844 Profile: Tr 200 anni B
E.G. Elav (m) 355.44 | Elemant LeR OB Channel  Right OB/
Vel Head {m) 1.50 VWA neVal. | 0.030 |
W.S. Elev {m) 35284 Reach Len. (m) 40.39 4839 48.39
Crit W.S. {m) 354.18 Flow Afea (m2) 5.34
E.G. Slope {mifm) 0.058232  Area (m2) | 5.34
Q Total {m3/a) 28.85 Flow [m3fs) | 2895
Top Width (m) g.41  Top Width (m) | 841
Vel Total (mi/s) 542 Awg Vel (fmis) | 542
Max CHl Dpth {m) 1.58  Hydr. Depth {m) | 057
Conv. Total {mds) 1200 Conv. (mais) | 1200
Length Wid. {mi) 4932 Wetted Per. (m)’ | 964
Min Ch El {m) 352.35 Shear (N/mZ) 3Bz’
‘Alpha: 1.00  Stream Fowar (Nims) 171530
Froin Loss {m) 1.76  Cum Volume (1000 m3) | 148
C & E Loss {m) 0.24 Cum SA (1000 m2)’ 27 |
Plan: 7 Celonel_1_River Celonal_1_River RS 157.04 Profile: Tr 200 annl
E.G. Elav (m) 352,44 | Elamant Lefl OB Channel Rignt ©B|
Vel Head (m) 070 W eVl 1 0.020 |
W.S: Elev {m) 352.74 Reach Len, (m) 4975 4875 48.75
Crit W.S. im) 352.95 Flow Area (md) 7.7
EG. Slope{mim)  0.024020 Area (m2) 778
Q Total (m3is) 2685 Flow (mdis) 28.95
Top Widih (m) 12.54  Tap VWidih (m) 12.54
el Tatal (misk 372 Avg Vel (mis) x72
Max CHE Bpth (m) 1.18  Hydr. Depth {(m) 0Bz
Cony. Total (md/s) 186.8 Conv. (M3 1868
Langth Wed. {m) 4875 \Wetted Par, (m) 1277
Min Ch El {m) 351.58 Shear (NmZ) 143,72
Alpha 1.00  Stream Power (N/m s} 53410
Frictn Loss {m) | 1.31  Cum Volume (1000 m3) 1.18
C & E Loss (m) 002 Cum BA (1000 m2) 216
Flan: 7 Celonel_1_River Celone1_1_River RS 10728 Profila. Tr 200 anni
E.G. Elav (m) 352.11  Elamant | leNOB Channel  Right 08|
Vel Head (m) | 082 W n-val, _ 0.030 _
W.S. Elev [m) 1| 351.19  Reach Len: (m) i 50.29 5029 5028
CHWS.(m 35145 Flow Area (m2) 6,80
EG Sjopa{mm) 0028826 Area(mz) G.80
Q Total (m3/s) 28.85 | Flow (mdis) 2895
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Flan: T Celonei_1_River Ceionel_1_River RS 10728 Profile: Tr 200 anni (Continued)

Top Width (mj) 1043 Top Wedth (m) 10.13
Vel Talal (m/s) 426 Avg. Vel (mis) 426
Max Chi Dpih (m) 1.21  Hydr. Depth (m) 1 0BT
Conv. Tetal (m3/s) 1702 Conv. (m3is) 1 1702
. Length Wd. {m) 5028 \etted Per. (m) 1046
Min Ch El (m) 348 88 Shear (N'm2) 1 18448
Alpha 1.00 Stream Powar (N/m s} 1 TB5.10
Frein Loss {m) 220 Cum Volume {1000 m3) 0.80
C & E Loss (m) 0.02  CumSA (1000 m2) 180
Flan: 7 Celonet_1_River Celonel_1_River RS:57.00 Profile: Tr 200 anni B
E.G. Elav {m) 242 89 | Element Laft ©B Channel|  Right OB|
Vel Head {m) 111 W n-Val 1 0.030 [
W.S. Elev {m) 34877 Reach Len. {m) 56.85 56 85 5685
Crit WS {m) 24202 Flow Area (m2) B8.20
E.G. Slope {mim) 0.074143 Area (m2) 1 B.20
Q Total (m3/a) 28.85 Flow (mals) 258.95
Top Width {m) 16.73 Top Width (m) 18.73
Vel Total (m/s) 467 Ay Vel (mis) 1 487
Max Chi Dpth {m). 0688 Hydr. Depth (m) 1 037
Conv. Total (m3s) 1063 Conv. (m3fs) 1053
Leagth Wid. {m) 56.85 \Wetted Per. {m) 1 1881
Min Ch E! (m) 24808 Shear (N/m2) 1 28822
Alpha: 1.00  Stream Powar (N/m s} 125247 |
Frotn Loss {mi) 144 Cum Volurme (1000 m3) 1 047 |
C & E Loss (m) 021 Cum SA (1000 m2Z)’ o9z
Plan: 7- Celonel_1_River Celonel_1_River RS:015 Profile: Tr 200 anni
E.G: Elav {m) 24823 | Element Lefl OB Chanel Right ©B|
Vel Head (m) 0.40 WL n-Val. | 0.03@ [
W.S: Elev {mi) 34783 Reach Lan. (m) 0.00 o.oo 000 |
Crit WS {m) 247 83 Flow Area (mad) 1 1034
E.G. Slope {mim) 0.012845 Area (M2) 1 1034
Q Total (m3fsy 28.85 Fow [m3/s) 1 2895
Top Widlh {m) 15.72  Top Wdih (m) 1 15.78
Vel Tatal (m/s) 2.80  Awy Vel (mis) 1 280
Max Chi Dpdh () 118 Hydr. Depth {m) 1 Q.65
Cony. Totsl (mad/s) 2575 Conv. [mars) 257.5
Leangth Wid. (m) 0.00  Wetted Per. (m) 18.01
Min Ch Ei (m) 34667 Shear (NmMZ) BD.0G
Alpha 1.00  Stream Powsr (N/im 5) 2247
Fretn Loss {m) 0.00 Cum Volume (1000 m3)
C & E Laoss(m) 0.03° Cum SA (1000 m2)
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. Legend
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Figura n.9 - Rappresentazione 3D del tratto “Celone 1 2 River”
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Elevatan (m)

Elevation {m}

Elevation (m)

Elavation (m)

River = Celone1_2_River Reach = Celone1_2_River RS=209.77
- 03 H
" _ Legend |
358 EG Tr 200 anni
WS Tr 200 anni
358 .
Crit Tr 200 annl
ST
357 Groung
L]
358 Bank Sta
355 i -
0 20 40 ad B0 100 120 140 160
Statian (m)
River = Celone1_2_River Reach = Celonel_2_River RES=18025
- 03- 5
358.0 Lﬂganli
3578 o —
4670 EG Tr 200 anni
9585 Crit Tr 200 anni
358.0 WS Tr 200 annl
il e
355 5 &/ S
o °
3550 - o~ Bank Sta
354 5 w
3540
] 20 40 60 80 100 120 140 160
Statian (m)
River= Celonai1_2_River Reach= Celonel_2_River RS=5880
- .03 -
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355 EG Tr 200 anni
A ,_.___‘“/. WS Tr ?DB anni
Crit Tr 200 anni
B ]
353 Ground
]
452 Bank Sta
51
v ] 20 a0 B B0 100 120 140 160
Station (m)
River= Celone1_2_River Reach =Celone1_2_River RS=1065
- 03 —
358 Legend
355 EG Tr 200 anni
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Ground
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o 20 40 (5] BO 100 120 140 160
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Pian: ¥ Celonel_2_River Celoned_2_River RS:208.77 Profile: Tr 200 ann

E G Elev(m) 35582 Element  LefOB| Chennel Right OB
Mel Head {m) 024 WA n-\ab | I 0.030 [
(WS Elevim) 35560 Reach Len, (m) . 4852 4852 4852
| Crit W.S. (m) 35588 Flow A.ra_ﬂ_!.'rrE} 1347
| EG: Slope (mim) 0.011682 Area (m2) 1347
(QTotal(m3s) 2885 Flow (mds) 2885
| Top Wdth (m) 2 20.16 Top Width (m) 29.18
Vel Total (mis) 215 “Avg. Vel {ml"s} 2_.15
| Meax Chi Dpth (m) 089 Hydr. Depth (m) 048
| Conv. Total (mds) 2681 Conv. (md/s} 2881
LengthWid (m) 49.52 ' Vianied Per. (m) 29.22 |
Mln ChEl tm} 355,00 Shear (N/m2) 5274
Npha ‘I_.EE'D _ Stream F'W'éll_l:l'«_lhn 5) 113,31
|Fruinloss(m) 0.81 _Cum Volume (1000 m3) | 277
(C&E Loss (m) : 0.01  Cum SA (1000 m2) an
Plan: ¥ Celonel_2 River Celonel 2 River RS: 160.25 Profile: Tr 200 ann|
(EG Elev(m) 35511 Element | lefoB|  cChannel  Right OB
Vel Head (m) 031 W n-Val | 0.030 _
10035 10035 10035
35488 Flow Area (m 1186
(EG Slope (mm) 0024433 Area (m2) 1168
Q Total (m3/s}) | 28.05 | Flow (m3e) 2895
| Top Width (mp) 3542 Top Width (m) 35 42 _
I_‘_ﬂl Total {mi's) 2_45 qu ‘I.Fal {mﬂi.:l 248 |
| Max ChiDpth (m) 0.52 Hydr, Depth {m) 0.33 |
| Conv. Total (m3/s) 1852 Conv. (m3/s) 1852
LengthWd. (m) 10035 Wetted Per (m) ECEYY
Min Eh E| {m) 354.27 Shear (Nm2) TEB3
I_-_n_1|_:_{1_a_ - 1.00 Sieam Fower (Nms) | 185,73 |
| Frotn Lass (m) 073 Gum Valume (1000 m3) 278 ]|
C & E Loss (m) D.00  Cum SA (1000 m2) 3.51
Fan: 7 Celonel_2 River Celonel_2 River RS 50.90 Profie; Tr 200 anni ) ) )
|EG Elov (i, | 352 80 Elemmnt . Len OB | Eh&nm[ Right OB |
VelHead (m) 022 WM. n-Vaf | 0030 |
| W.S. Elev (m) 35288 Reach Len. (m) ' 4925 49.25 4025
| Critws. (m) 35245 Flow Area (m2) ' 13.80 |
(EG.Siope(mim) 0004780 Area (m2) 13.80
QToai(myjs) 2885 Flow (mds) 2895
Top Wadth (m) 1576  Top Widih (m} 1576
‘el Tolal {my's) 208 Avg Vel [mis) 208
Max Chi Dpth (m) 180 Hydr. Depth {m) D88 |
Conv. Total fm3/s) 4183 Conv. (mafs) 4183
Langth Wid. {m) 4025 Weited Per {m) 16.18 |
| Min Ch EI {m) | 351.00 Shaar (Nm2) 4031 |
| Alphz 1.00 Siream Powar (N/m s) 8308
Fretn Loss {m) 014  Cum Volume (1000 m3) D88
C&Eloss(m) 004 CumSA (1000m2) 085
Pian:7 Cefone1 2 River Celone! 2 River RS: 1065 Profiie: Tr 200 anni
E.G. Elev (m) 35273 Element . LenoB|  Channel  Right OB
| Mol Head (m) 0.10 W A-Val | 0.030 .
| WS, Elev im) 4 | 35283 H Haach Lnn L (m) : 000 0.00 | 0.00
l:‘.'rﬂ WS {m) Flow Area (mz) 2115 |
|EG Stope(m/m) 0001879 Area (m2) ‘2145 |
Q Total (m3s) 28.85  Flow (mdis) 2895
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Plan: 7 Celonel_2_River Celonel_2_River RS 1085 Profile: Tr 200 anni (Continued)

Tap Wadth (m) 2289 Top Width (m) [

Vel Total (nvs) 137 Avg Vel (mis) 1.37

| Max Chi Dpth (m) 1682 Hydr. Depth (m) 093

| Conv. Total (m3is) BBT.8  Conv. (m3ls) 567 8

| Length Wd. (m) 0.00 Wetted Per. {m) 2295

- Min Ch El {m) 351.01 Shear (N/m2) 1688

Alpha 1.00 Siream Power (N/im s} 2325

Fretn Loss (mj) 0.00 Gum Molume (1000 ma3)

C & E Loss (m) 0.04 Cum SA (1000 m2) |
HEC-RAS Planc T River- Celonel 2 Rver Reach: Celoned 2 River  Prodle: Tr 200 anni

Reach RerSia | Pufle | QTol  MaChEl  WS.Eev CRWS  EGEe EGSope  VelCnl  FowAwa  TopWoh | FuoudedCil
imds) | gm i fmi (m | s @) i}

Celnet 2 Rver 20877 Tr20danni W WE00 WS 18666 355G OO116RD 25 141 B 101
Celnet 2 Rver 16025 Tr20danni W WA BT A BN 002U 48 1186 %42 13
Celnet 2 Rver 5050  Tr2anni W W0 A6 245 35260 0.004TR0 8 1180 6% o
Celonet 2 Rver 1085 Tr20anni W5 BN KB 3273 000178 3 s um 045
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gemt

_La
WS Tr 200 anni
Ground
 Lewes
L]
Bank Sta

083

Figura n.10 - Rappresentazione 3D del tratto “Celone_1 3 River”
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River = Celone1_3_River Reach = Celonei_3_River RS=23666
o L3 e

362- Legend

361 EG Tr 200 anni
E 380 VWS Tr 200 anni
5 358 Crit Tr 200 anni
im —_——
% - Ground

_ Levee

357 - s L

= - Bt

458 ’

o 20 40 G0 80 100 120 140 160
Station (m)
River = Celone1_3_River Reach= Celonel_3_River RS=137.83
- 03 -

58 £ 200 am
£ 387 WS T 200 anni
E 358 Crit Tr 200 anni

L |
uE.l 355 Ground
Laves
354 L
Bank Sta
353
0 20 40 &0 80 100 120 140 160
Station {m)
River=Celone1_3_River Reach=Celone1_3_River RS=87.50
03 :i
as7.0 Legend
356.5 e [
3580 bl
E 4555 WS Tr 200 anni
"‘E 3550 Crit Tr 200 anni
b
1’!2 354.5 Ground
354.0 Levee
a
4535 Bank Sta
353.0
20 40 &0 80 100 120 140 160
Statian (m)
River=Celone1_3_River Reach= Celone1_3_River RS=37.84
03 -+
360 Legend
s EG Tr 200 anni
E 3550 Crit Tr 200 anni
% 454 5 WS Tr 200 anni
S e
£ ss00 Graund
Levea

35358 @

Bank Sta

3530

20 40 Ba 80 100 120 140 180
Station (m)
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River = Celone1_3_River Reach = Celone1_3 River RS=063
+- 03 4

354 5 'l"!'g- nd ;
364 0 |
‘_"'--—-..._h__‘_. EG Tr 200 anni
= 3535 T
E WS Tr 200 anni
= 353.“ .I. g, .
2 Crit Tr 200 anni
£ am2s
EQJ Ground
3520 L4
Bank Sta
3515
351.0 - T
O 20 40 G0 B0 100 120 140 160
Statian (my)
HEC-RAS Pln:7 River Celongd_3 River Reach: Celoned 3 River Profle Tr200 ami
Reach River Sta Profile OTolal | MinChE WS Eev CAWS EGHEev EG Skpe | VelCial | Fowhmea | TopWidlh  Froude # Chi
ims) {mj {mj {mj {mj i) [mis) my U]
Cebonel_3 River | Z16.68 Tr 200 anni 2855 386.00 35647 3597 B/1A 00147 210 1380 30.58 100
Celonel 3 River | 137.83 Tr 200 anni 2585 BB 35565 3s00 M58 00T 0.8 na M 0z
Ceboned_3 Rher  E750 Tr 200 anni 2805 18130 356,98 35536 B5% 00Ny 1.98 1453 1547 100
Celonel 3 River | 3784 Tr200 anni 2845 H0E 35435 3.5 B4 nopEn 2% am 17.85 138
Ceboned_3 River 063 Tr 200 anni 2855 B1.07 35268 382141 8273 0004 1.48 M412 .07 039
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F'Lan 7 Celonel_3_River
Ea Elev (m

Q Tatal (m3fs)
| Top Width (m)
| Vel Tolal fmvs)
| Max Chi Dpih (m)
| Cony, Total (m3/s)
| Length WAd, (m)
| Min Ch &1 (m)
 Alpha
Froin Loss (m)
| C&E Lpss (m)

Flan:7 Cefonel_3 River
L l'-'_G EFw {m)
WHMTF'“J
| WS, Ela (m)
CritWs. (m)
| EG. Slope (mim)
@ Total (m3/s)
li Tnp W.mn mj
| Vel Total (mis) _
Max Chi Dpth {m)
| Canv, Total (m3is)
| Length WAd. {m)
| Min Ch El {m)
|Alpha
| Fretn Loss trn}
C & E Loss {m)

F'Fan T Celonel_3_River
. E.G Etmr[m}

Vel Head (m)
(WS Elev(m)
|[CritWs (m)
| EG. Siope (m/im)
| O Totai (m3ls)
| TopWAdth (m)
| Vel Total (m/s)
 Max Chi Dpth (m)
Ganv. Total (m3ss)
Length Wad. (m)
Min ch & (m)
Alpha_
| Frcin Loss (m)

C & E Loss (m)

Pian: T Cetonel_3_River
| EG. Elev (m)

| Vel Head (m)

| WS, Elav (m)

| SR W.S. (m)

EG. Slope (mim)
Q Total (m3/s)

M&M ENGINEERING S.r.l.

Calone1_3_River RS: 235868 F'rnnla Tr 200 anni

357, 20 _Elmrﬂ Luﬂ Dﬁ Channel  Right OB
022 W n-Val | 0030
356 97 ! H_g_al:h L.an Am) 98,83 | _EIB_HH__ 98,83
356897 Flow Area {mEJ 1_3'._50_
0.011475 Area (m2) 13.80
2895 Flow (m3fs) _I_B_._EIE___
30 58 Tnp‘Mdlh () 30.58
210 Avg. Vel. {mis) 210
0.88 Hydr. Depth (m) 045
2703  Conv, (m3/s) 2703
9883 \Wetted Per () 3083
356, Dﬂ _ Shear ﬂNJ'mZ:l 50. Eﬂ
1.00  Stream Pmr{MIm £) 108 _3_5_
L'.I_ZE ‘Cum Volume (1000 n‘u‘.‘f} 455
0.05 Cum SA (1000 m2) 714
Celonel_3_ River RS 137 &3 Profife: Tr 200 anni
35568 Element LenOB  Channel  Right OB
005 W n- \Fal. | 0.030
35565 Reach Len. (m) 5034 50.34 50.34
354.99  Flow Area (m2) 3023
0.00097T Amn l:fn.?} 30.23
28.85 Flm' {rrlﬂ-l's} 2895
34 D4 Tnp \Mdlh {m} 34.04
096 Avg. Vel (mis) 0,96
169 Hydr Depth (m) 088
9260 Conv. (mdfs) 926.0
50,24 \Wetied Fer (m) 34.33
353.96 Shear m.l‘nﬁ‘_l 844
1.00  Stream Fmr{wms} 8.08
012 Cum Voluime (1000 m3) 237
0.02 Cum SA (1000 mZ) 284
Celone1_3_River RS: 8760 Profie: Tr200@0g
355 S_Ei __Elamant [ Left DB__ CI_!mgqu_ Right 0B
020 W n-Val R
35'{5 35 Reach Len; {m) 4066 4586 40 665
35538 Flow Area (m2) 1463
0.012328  Ares (mid) 1463
28.95 _Flow (mdfs) _ 2895
36.47 _Top Width (m) 30647
1.88 Ava Vel (mis) 188
2.05 Hydr. Depth (m) 0.40
260.7 Conv. (m3is) 260.7
49 66 Wuued Pear. im‘: 3744
353.30 Shear [Nm'i_]n_ 47 .26
1.00  Siream Power (M/m s} 9350
074 __cum WVolume (1000 m3): 124
0.02 Cum SA (1000 m2) 217
Celonel_3_River RS 37,84 Profile: Tr 200 anni )
35479 Eleman Let OB Channel  Right OB
045 Wi n-vVal . 0.030
35435 Reach Lan, (m) v | vz aran
354.45  Flow Area (m2) 978
0018271 -Area (m2) B.7E
28.95 Flow (m3fs) 2895
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F'ian T GCelonel 3_River Celonel_3 River RS: 37 84 F"n:ﬂHIa Tr 200 anni LCnnlmuad}

' Top \Width (m) . 17.95  Top Widih (m) | ; 1795

| Vel Total (nvs). | 285 Avg, Vel (mis) _ 286

mmmrm:- . 127 Hydr. Depth (m) _ 054
Conv. Total(mais) | 2142 Canv. (m¥s) . T
Length Wid. (m) 3721 Wetted Per. {m) . 1837

| Min Ch El (m) | 353.08  Shear (N/m2) C es41
Aipha ! 1.00 _Stream Power (Wms) | 2e41

| Fretn Loss (m) 0.11 Cum Volume (1000 m3) _ 063
CaEloss(m | 0.07 _CcumSALI000MA | L afz
Plan: 7 Celonel 3 River Celonel 3 River RS.063 Profile: Tr200 anni _
EGElev(m | 35273 Element | LenoB  Channel  Right OB|
| Vel Head (m) =t 0.07  W.n-Val. . | 9039

| WS, Elev (m) | 35256 Reach Len, (m) . ol a.09 0,00
. Cll_'ll 'ql!'i'_& {m) . 35211 Flow Area (m2) | _ 24.32
(EG Siope(mm) | 0001415 Area (m2) . | 2488
QToal(n¥s) | 2885 Flow(mds) | 2889

| Top Widih (m} EE I:nf Tan!dm ] | 2807

[hesiTolal gnie) | 119 Avg Vel (ms) | 1191

 Max Chi Dpth (m) 1,58  Hydr. Depth (m) _ R
Conv, Total (ma/s) | 7894 Conv, (m3/s) SR
pLengthd, (m} | 0.00 WettedPer.(m) | &SP
| Min ©h Bl {m) 351.07 Shear (N/m2) | 12,84
| Alpha _ 1.00 _ Stream Power (Nm s) L 1828
(Freinloss(m) | 000 CumVolume (1000m3)

(C&Eloss(m | 004 CumSA(1000mM2)
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Ground
»
Bank Sta
_.._.h._; —
3557

WS Tr 200 ann)

51

3630

BB.82

Figura n.11 - Rappresentazione 3D del tratto “Celone 1 23 River”
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Elevation (m)

Elavation (m)

Elevation (m)

Elevation (m)

River = Celone1_23_River Reach = Celone1_23_River RS = 186.82

- 03 >
il . Legend
i — T — EG Tr200 anni
3525 e
WS Tr 200 annl
RAeD Crit Tr 200 ann|
3.5
Ground
°
SR Bank Sta
3505
350.0-
] 20 a0 a0 B0 100 120 140 160
Station (m)
River = Celone1_23 River Reach = Celone1_23 River RS = 13839
3835 » "ri1
! g | Legeng |
3525 EG Tr 200 anni
352.0° ,./\.—’—-L‘x' Crit Tr 200 anni
51 8 : — WS Tr 200 anni
=R
3510 Ground
-
350.5- Bank Sta
3530.0
3405~
a 100 120 140 160
Station (m)
River = Celone1_23_River Reach = Celonel1_23 River RS=E86.51
< 03 -
354 P
3s3 EG Tr 200 anni
352 Crit Tr 200 anni
351 WE Tr 200 annl
T g
350 Ground
Laveg
345 o
Bank Sta
M ———
] 20 40 B0 B0 100 120 140 160
Station (mb
River = Celone1_23_River Reach = Celone1_23_River RS = 3557
= m ,.-?
354 Legend l
353 PR
EG Tr 200 anni
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Crit Tr 200 annl
A% WS Tr 200 anni
350 ._.._’u—.\. Ground
349 L
Bank Sla
348
347 :
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Plan: 7 Celonel_23_River

M&M ENGINEERING S.r.l.

Cefonel_23_River RS 18882 Profile: Tr 200 annl

E.G Elov (m) | 35269 Efement Lef OB Channel  Right OB
| Vel Head (m) | D.49° WA, n-Yal | 0030
W.S. Elev {m) | 35220 Reuch Len. {mi) 50.43 5043 50.43
Crit WS fm} | 35220 Flow Area (m2) 1865
(EG.Slope (nvm) | 0009210 Asea (m2) 1865
(QTowi(mys) | 5790 Flow (mils) 57.90
TopWidth (m) | 18.10 Top Width (m) 19.10
| Vel Total (mis) | 310 Avg. Vel (miz) 310
| Max Chi Dpth (m) | 179 Hydr. Depih (m) 0.98
| Conv. Total (mais) | B03.3 Conv. (mds) 6033
| LengthWad. (m) | 50,43 muadPnr {my 19.50
| Min Ch El {m) | 35041 Shear (N/m2) 536
| Alpha: ] 1.00 _ Stream Power (Nim s) 26815
Froin Loss {m) | 086  Cum Voluma (1000 m3) 203
CA&Eloss(m) | 0.07  Cum SA (1000 m2) az7
Plan:7 Celonel 23 River Celonel 23 River RS 13639 Profile. Tr 200 anni
| EG._Elev (m) | 35176 Elemen LeR OB Channel  Right OB
Vel Head (m) ! 147 W n-Val . 0030
| WS, Elev (m) | 350.59 Reach Len. (m) 49.88 4988 49.88
t::ﬂl WS (m) | 350,96 Hm Area (m2) 12,08
(EG Siope(mim) | 0041529 Area (m2) I 1208
[ Total (m3js) | 57.90  Flow (mafs) ! 5760
TopWidth ) | 2031 Top Width (m) I 2031
Vel Total gmvs) | 479 Avg. Vel (mis) I 479
Mucﬁ Dpth (m) | 1.02  Hydr. Depth (m) 060
Cum! Total (m3fs) | 284.1  Conv. [m3/s) 234 1
Lﬂngﬂ'l Wid_(m) | 4388 Wetted Par. (m) I 2043
MinChEI(m) | 34857 Shear (N/m2) I 24102
Alpha ! 100 Straam Power (Nims) 115407
| Froin Loss (m) | 111 Cum Volume (1000 m3) 1.6
CaELossm) | 019 | Cum SA (1000 m2) 221
Plan: 7 Celonel_23 River Celone_23 River RS; 88.51 Profile: Tr 200 anni :
(EG Bev(m | 35045 Edement Le OB Channel  Right 0B
053 W n-Val o030
349.93 Reach Len. (m) 5094 s0e4  50.84
350.04  Flow Area (m2) 17.88
0.013830 Area (m2) 17.88
= 57,80, | Fiow mevs) afA0
Top Wit (m) | 2362 TopWdin (m) ik
preTom e 324 | Avg. Vel (mis) 3.24
| Max Chi Dpth (m) 145  Hydr, Depth (m) 0.78
| Canv, Total (mjg) | 4923 Conv. (mdls) _ 4823
| 5084 Wetted Per, (m) 2381
| 34848 Shear(Nm2) | 101 84
1 1.00 Stream Power (N/m s} 32982
|l 103 Cum Volume (1000 m3) 0.80
| 0.04 Cum SA (1000 m2) 1.18
Plan: 7 Celonel_23 River Celonel 23 River RS 35.57 Profle Tr200anni
|EG Elav (m) | 34933 Esement LeR OB 'Channel Right 0
‘ul'ul Ha&d (mj | 082 WA n-val _ 0.030
w 5 Elav (m) 1 34847  Reach Len. (m) 0.00 o.0o 0.00
Gﬂl fWS (M) | 34875 Flow Area (m2) 1363
(EG.Spe(mm) | 0032315 Area (m2)_ i 1363
' QTotal (mas) | 57.90° Flow (mals) 5780
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Flan: 7 Celonel_23 River

M&M ENGINEERING S.r.l.

Cefonel_23 River RS/35.57  Profila: Tr 200 anni (Conlinuéd)

Top Widih (m) ! 2284 Top Width (m) | 2264 |

Vel Total (mis) | 425 Avg. Vel (misy 425

Max Chl Dpth (m) | 1.07 _ Hydr. Depth (m) 060

Conv. Total (md/s) | 3221 Cony. (m3rs) 3221

Length Wid_gm) | 0.00 Wetted Per. (m) 22.83

Min Ch El {m) ! 347.41  Shear (N/m2) 189.18

Alpha | 1.00  Stream Power (N/m s) 80377

Frotn Loss (m) | 0.00 Gum Volume (1000 m3)

C&ELoss (m) | 0.08  Cum SA (1000 m2)
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Figura n.12 - Rappresentazione 3D del tratto “Celone_1 123 River”
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Plan: 7 Celone1_123_Rive Celone1_123_Rive RS:46.92 Profile: Tr 200 anni

E.G. Elev (m) 349.31 | Element Left OB Channel Right OB
Vel Head (m) 1.79 | Wi n-Val. 0.030
W.S. Elev (m) 347.52 | Reach Len. (m) 15.43 15.43 15.43
Crit W.S. (m) 348.06 | Flow Area (m2) 14.67
E.G. Slope (m/m) 0.058028 | Area (m2) 14.67
Q Total (m3/s) 86.87 | Flow (m3/s) 86.87
Top Width (m) 23.02 | Top Width (m) 23.02
Vel Total (m/s) 5.92  Avg. Vel. (m/s) 5.92
Max Chl Dpth (m) 1.08 | Hydr. Depth (m) 0.64
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Frctn Loss (m) 0.07 | Cum Volume (1000 m3) 0.56
C & E Loss (m) 0.05 | Cum SA (1000 m2) 0.95
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Figuran.13 - Rappfesentazione 3D del tratto “Celone 1 Final Ri”
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Celone!_Final_Ri RS: 342.45

Profila: Tr 200 anni

348.35 _Element LeflOB)  Channel  Right OB
0.59 M. n-Vab _ 0030 |
347.77 Reach Len, (m) 48.53 48.53 4833
34777 Flow frea (m2) 30.01
0.008086  Area (m2) 3001
101.87 _Flaw (m3/s) 101.87 |
2583 Top Width (m) 2683
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Plan: 7 Celonel_Finsl_RI Celone!_Final Ri RS 14185 Profile: Tr 200 anni (Cordinued)

Top Width (m) 12918 Top Width (m) AL
el Total {mis) 434 Avg. Vel (mis) 4.34
| Max ChiDpth (m) 1.82 _ Hydr. Depth (m) 080
| Canv. Total (m3/s) 6671 Conv. (m3ls) 6671
| Length Wid. (m) 48.60 \Netted Par. (m) 2561
| Min €h El {m) 34245 Snaar {Nngﬂ} _ 18007
Alpha 1.00 _ Stream Power (N 5} TE214
FroinLoss(m) 0.50 Cum Volume (1000 m3) 522
_C&E Loss (m) 003 Gum SA (1000 m2) 940
Plan: ¥ Celonel_Final Rl Celonel_Final Ri RS:81.78  Profile: Tr 200 annl
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EF.:J.E{I!{E} 0,31 !M. n-Yal ! 0. EIEEI ! !
| W.S. Elev (m) 34412 Reachlen.(m) 5037 5037 5037
[CltWS (m) 34412 Flow Area (m2) 41.01 |
(EG Slope (mim) 0010518 Area (m2) 41.01
|G Teal (mats) 10187 Flow (mads) 10187
| Top Width (m) BE.26 Tnp "Mdln {m} BB.26
VelTowsifms) 248 Avg. Vel (mis) 248
 MaxChiDpth (m) 170 Hydr. Depth (m) 062
991.3 _ Conv, (m3fs) 8913
Length wad_ (m) 5037 Wetlad Per. {m) 66.42
Min Ch E| {m) 34242 Shear (Nim2) B3.70
(Apha 1.00  Stream Fower (N/ms) | 157.91
Frotn Lass (m) 058 Gum Volume (1000 m3) 362
C & E Loss {m) D.01 Cum SA (1000 m2) 7.01
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 Max Chi Dpth (m) 145 Hydr. Depth (m) 051
| Conv. Total (m3/s) 807.1 Conv. (m3is) 807.1 |
| Length Wid. (m) 3978 Wetted Per. {m) 83.34 |
| Min G El {m) 342.12 Shear mrnﬂ] . 6284
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Frein Loss (m) 071 Cum Volune (1000 m3) 151 |
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EG. Siope (mim) 0026870 Area (m2) 3338
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Plan: 7 Celonel_Final_RI Cslonel_Final_Ri RS- 168 Profile: Tr 200 anni (Continued)
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Torrente Celone — Secondo Tratto

Il secondo tratto del Torrente Celone si trova in prossimita dell’incrocio tra due
viadotti esistenti, la Strada Provinciale 125 e la Strada Provinciale 109, in
corrispondenza di un ponte rappresentato in foto. Il ponte presenta un interasse
massimo di 20 metri, minimo di 7 metri in corrispondenza del fondo, e una
altezza rispetto al fondo del canale pari a 6 metri (RS = 580). E stata pertanto
condotta una verifica che ha tenuto conto dell’attraversamento mettendo in
evidenza come 1’alveo dell’affluente risulta in grado di garantire il trasporto
della portata con tempo di ritorno 200 anni. Si osserva una esondazione in
sinistra idraulica nelle sezioni terminali del tratto investigato dove pero vi é un
allargamento del canale con wun’area caratterizzata da vegetazione fitta.
Complessivamente, come e possibile osservare nella rappresentazione in A3 (Figura 15),
I’esondazione non coinvolge direttamente nessun aerogeneratore, garantendo la sicurezza di
questi ultimi. La posa in opera del cavidotto in corrispondenza del ponte (RS = 580) verra
realizzata con particolare attenzione attraverso una perforazione teleguidata (Trivellazione
Orizzontale Teleguidata” T.O.C.) fino ad una profondita pari a 3.5 metri al di sotto del fondo
alveo.

R W S A T

—

=
e
— —
=

s §

Foto n.11 - Ponte (RS = 580)
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Foto n.12

Foto n.13
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Foto n.14

Foto n.15
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Foto n.16

M&M ENGINEERING S.r.l.

69



Figura n.15 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni (Scala 1:6500)
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Figura n.16 - Rappresentazione 3D del Torrente Celone — Secondo Tratto
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Elavation (m)

Elavation (m)

Elevation (m)

Elevation (m)

River = Celone2_River Reach = Celone2_River RS=52874
- 03 :J
253 Legend
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River = Celone2_River Reach = Celone2_River RS =15.38

E .03 2

234
233

Legend

EG Tr=200 anmi

g WS Tr =200 anni

g @ ' Celt Tr=200 ann|

g 230 —Gl'ﬂ:-lrlﬁ—
228 Barr:mn

228
a 20 40 60 80 100 120 140 180
Station (m)

River = Celone2_River Reach = Celone2_River RS=2E80
h 0 d

S, | EG Tr = 200 anni
—-— 232- |l
E Rk WS Tr =200 annl
3 -
g 2314 Crit Tr = 200 annl
230 —
1w

: .
4 Bank Sta

228
0 20 A0 &0 80 100 120 140 180
Staton (m)
HECAR Pl m-mmuml,glu hﬂ_u.ll_@gul_ﬂw Mﬂ‘h-mm N - -
r,_am_ *!!,.L_l*.!!_h_ﬁﬁb!ﬂ,._ﬁ!.ﬂ_ﬁmhﬂ;ﬂ , S __.,!!:’.#..-_ _ﬁj’a‘t | Emsebin
; mia [ _ fmh 1 |
e fhai (VAT T w 300wl 1TsN PN M0 mAde  MOST bowmu m ¥ IS a8
;‘.‘H-El" HEESTTr s SmEanm uEs.  mTE oM AT aEEMi Ei:] uIT 4458 O6T:
[Fammn o VERS e 3K an| Ao £ AL 1 bl ML obem EE ) X an LA
emaed o V00038 Tie 200 ami v mtes 0w .z bommi LB Faze 2Ll L
Ovead R 10N Ty w200 amil el ATy 2T 01 notET | 158 o A3 07,

[Comun e N3 T est me Atn dam _ mew gommi, Y8 mad]  gies adn|
: -J.ﬁ_ﬁm._m_. M AWz owEn somE|  adh w0k AWM L)
2. '—H%—I‘LM“ M| @ig mem @ BETd oD mas aany 100
gﬁ 'n--muil' W B mngr @l mede hoen) 108 00 ara (50
e oo (PSS Tembawl | G DAAN ;a3 Jan pIm Soume s3 mer aam 11|
Commd it T1)  TOedSwwl UM DAM AN zad ATAD QDWEM e mm ATOL 130,

L M Tiedmem | mm @aT 3Ae @AM Gt 0= b= Ja 100
Do By (AW TeMOwe_ @aa 3 aMes WM 3WAT pieanss 2y S oL, L
(Cosuc Riai  (0TL80  Tie0duml| | me miW men e omrm I I L ELLI 04y
lbear s l D& an, A, mads g0l L L AL i LEL

z g et o e b e b Lk S L Wi e,

F=CT s BmETH nommg Y] s 1w LRI

E=LE] E2AT) LSS QnEmn Y] e T [1TH

pa] 24 pa T L3R hossA 243 Sioe i) 101

W mam IR - T 15 AL 28 15

Him Hite; g Dat aoent, L] a4, i 1)

Coef, L L) Lo M L

AN maw mae I pemw (e M M L

;oo maan .., T podimw T sl (e n4l

BUAS__ ey UL, gy Amam ax 2 L .

Ly Mif HaT SRnR aoeastt 1 " L1 144,

migh  magm  m;im_ mEaad polkial) 19 1048 1073 108

oun el zua gy enrs) FITY ECET ) s 100,

T @ @A =T puTs. Tz LY #in 101

i g C<TAT -V - I - T[] 1w [Lilh nm .

W @on pep mon goms A3 nm LI 100,

amy ;o mos|) 3908N| : 11k 3044} M 142

mvee  aen zun| pow i | a7 i Wt oo

_omi mn mus o o) AL TR LR s

=t o = 2007 anEut AL sy BBHD 0

=ie zus Zug TEOOR  SMIOME f Xl L B2 04 184




M&M ENGINEERING S.r.l.

F'ian Plan 03 Celone2 Rjver Celone2_River RS WBE 47 Profile: Tr = 200 ann|

EGElev(m) 24057 Elemest  LenoB|  Channel
| M_"e_l__f-lelaq__{m]____ 0324 ':".t 'I‘IH'W! - | ! 0.030
W.S. Elev (m) 240, 33 Rancn Len, (m) 2095 28, lgls__
Crit W.S. (m) z:','a B4 | Flow Area (m2) _ 5702
(EG Slope (m/m) 0002812 Aea(m2) : 5702
QTotal (mds) 12385 Flow(mds) . 12388
| Top Width (m) 41.56  Top Wdth (m) ; 4156
| Vel Total (m/s) 217 | Ava. Vel, (mis) | 217
| Max Chl Dpth (m) 2,04 | Hydr. Depth (m) | 137
2335 T | Conv imarsy _ 23387
2085 WettedPer (m) . 4186
23820 Shear(Nm2) | 3756
1.00 | Stream Power (Nfms) LT
0.10 | Cum Volume (1000 m3) . st
000 CumSA(1000m2} 5880
Plan; Plan 03 Celona2_River Celone2 River RS 1066.52 Profile: Tr= 200 ann| =
|EG. Elevim) 240,47 Ehmam e Len{:B| ﬂhnnrtal_
| Vel Head (m) 1l 027 Wt -Vl .. PD30
(WS Elevim) z&uzu | Reach Len. Im’j 20.58 29 54
CitWs.m _ Flowarea(ma) | 53.77
EG Slope (m/m)  0.003748 Area (m2) | 5377
| QTolal(mis) 12385 Flowimds) o 1aaEs
| Top Wikdth (m) 44.58 | Top WAdth (m) | 4458
| Vel Tatal (mis) 230 Avg Vel (mis) _ 230
| Max Chi Dpth (m) 223 Hydr. Depth (m) | 121
 Conv. Total (m3/%) 20231 Conv. (md/s) 20231
(LengthWhd gm) 2954 Wtied Per. (m) B4
| Min Ch EI (m) 237,97 | Shear (N/m2) _ 4407
(Alphs i 100 Stream Power (Nims) 1St
FronLoss(m) 9.1 Cum Valume (1000 m3) 5605
G & E Loss (m), 0.00  Cum SA (1000 m2) | 58.51
Plan: Plan 03 Celone2 River Celone? River RS 103698 Profile: Tr= 200 anni
| EG. Elev(m) 24038  Element .~ LeR0OB|  Channel
| Vel Head (m) | 0.26 | W, n-'urul _ _ 0030
. WE E_ﬁqv_l[m} 240.10 | Reach T.fn :m} _ 0T0 070
| Crit WS, (m) Fiow Area (m2) 54.54.
| EG Siope (mim) 0.003505  Area (m2) | 5454
(QToa(mdis) 12385 Flow (mdis) . 12385
TopWiath(m) 4391 Top Wdih (m) | 4391
| Vel Total (més) . 2.27 | Avo. Vel (mis) 227
Max Chi Dpth {m) 223 Hyadr Depth (m) _ 1.24
| Conv. Total (M3/s) 20921 | Conv. (M3fs) | 20921
Lenigth Wid. (mj) 30,70 Wetied Per. (m) | 4418
Min Ch £l {m) 237.87 Bhear (Nm2) | 4242
Alpha 1.00  Stream Power (Nfm s) _ 96.33
Fretn Loss (m) 0.0%  Cum Vaolume {1000 m3) | 5445
C & E Loss (m) 0.04 | Cum 84 (1000 m2) I . BT2t |
Plan: Plan 03 Celone?_River Cefone2_River RS 1060528 Profile: Te= 200anni
| EG. Elav (m) | 240.23 | Elament | L=t o8| Channel
el Head (m) 0.15 WA n-Val. | oo3n
WS, Elev fm) 24008  Reach Len. (m) 2996 20008 |
|Critws (m) Fiow Area (m2) ! 1334
EG Siope (mim) 0.002580 Area (m2) | 73.34
O Tolal imdis) 12385  Flow (ma/s) 12385
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Right OB
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F'ian Plan 03 Celone2_Rjver

. Tup Mh Im}

| Vel an al (mvs)

| Max C cm Dpth {rn;l
Cony, Total (mafs)

MnchElm
| Alpha
| Fratr Loss (m)

C & E Loss (m)

Plan: Plan 02 Celone2_River

EG.Eley (m) 24011 Element LenoB
VelHead(m) 034 Wi n-val.
WS, Elev (m) 23877 Reach Len. (m) 3011
| CritW.s. (m)  Fiow Area (m2)
| EG. Slope (mim) 0.005287 Area (m2)_
| @ Total (ma3s) 12385 Flow (md/s)
[ Top Width (m) 43 38 | Tap Width i,m}
| Vel Total (mis) 258 Avg, Vel, (mis)
Max Chi Dpth (m) 286 Hydr Depth (m)
| Conv, Total (mafs) 1701.7 _ Conv, (m3/s)
Length Wad. {m) 3011 Wetted Per. (m)
Min Ch El (m) 23711 Shear(Nm2)
| Alpha 100 S‘Nﬂml’mr(“fmﬂ
| Fretn Loss (m) 0.08 Cum Volume (1000 m3)
C!-ELOGB{I‘H] 0,05 | Cum SA (1000 m2)

Plan: Plan 03 Celone2_River

Plan: Flan 02 CeloneZ_River

M&M ENGINEERING

Celone2_River RS 100828  Prafite: Tr = 200 anni {Continued)

73.41  Top Width (m)
188  Awp. Vel. (nvs)
2.41 | Hydr. Depth (m)

24383  Canv. (ma/s)

Sr.l.

2096 Wetted Per. (m)
23788 Shear (Nim2)

1.00  Steeam Power (N/m 5)

0.11 | Gum Valume (1000 m3)
0.02 Cum SA (1000 m2)

Celone2_River RS 076.32

~ Profile: Tr = 200 anni

Celone2_River RS: 848,21

Profile: Tr =200 anni

Celone2_River RS: 818.58

(EG Elev(m) 23996 Elemen Left 08|
(VelHead(m) 016 WhnVal B
| WS Elevim) 23980 Reach Len, (m) 20062
CAtWS (m  Flow Area (m2)
| E.G. Slope (mim) 0001887 | Area (m2)
@ Total (ma/s) 12385 Flow (md/s)
Top Width (m) 5185  Top Whdth (m)
| Vel Tota (mis) 176 Ava. Vel. (mis)
 Max Chi Dpth (m) 247 Hydr. Depth (m)
Cony. Tolal (m3/fs) 2851.0  Conv, (m3ls)
| Length Wiz, (mj) 2062 Wetted Per. (m)
| Min Ch E| {m) 237.33  Shear (Nfm2)
| Adpha 1.00 | Stream Power (Nim-s)
| Fretn Loss (m) 0.07 | Cum Volume (1000 m3)
C &E Loss (m) 001  Cum SA (1000 m2)

Profile: Tr = 200 anni

E.G. Elev (m) 239.88 Element Left OB
Vel Head (m) 0.:21 W n-Val. _
W.S. Elev (im) 23868 Reach Len. (m) 3024
Crit W.8: (m) | Flow Area (m2)

EG. Slope (mim) 0002021 Area (m2)

| Q@ Totai (m3/s) 12385  Flow {md's)

| Top Width {m) 4883 | Tap \Widih (m)

| ‘Mol Total fmvs) 2.05 | Avg. Vel (mis)

| W Chi Dpth (m) 2.34 Hydr. Depth {m)

|Conv. Total (m3/s) 22916 Conv. (m3/s)

Lanl;thwui {m} 3024 Wetled Per. (m)
Min Ch El {m) 237.34  Shear (N'm2)
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F'ian Plan 03 Celone2_Rjver

| Npha il
(FreinLoss(m)
‘C&E Loss (m)

Pian: Plan 03 Celane2 River

EGEev(m)

Vel Head (m}

| WS, Elev (m)

| Crt WS (m)

[ EB. Etnpa {rmimj

| € n Tulal mra.rsj

| Top 'M:lth (m}

| Vel Total {m/s)

[ 'I'uhxchl Dpth I_‘m;l

Length wid.(m)

| Min Ch E| {m)

(Apha

| Fretn Lnss 055 (m)
G & E Loss (m)

Flan: Plan 03 Celone2_River

|EG.Elev(m)
| Vel Head (m)
| W.S, Elay (m}
IGHIWE imj
(EG. Slope (mim)
QTotal(mdls)
Top Width [m)
| Vel Total (nvs)

| e Bt I 1|
peenviTomiEoR) ||
| Length Wi, {m}

Min ©h El (m)
| Alpha
| Fretn | Loss [1111

C & E Loss [m).

Pian: Fian 03  Celone2 River

EG. Blev (m)

Vel Head (m)

| W.E. Elev (m)
Ceft WS, (m)
E.G: Slape (mim)
Q Total (m3is)

| Top Width (m)
Vel Total (m's)
Max Chi Dpth {m)

| Conv. Total (m3/s)

| Length \Wd. {m)

| Min Ch EI {m)

Alpha

| Fretn Loss (m)
C&ELoss (m)

M&M ENGINEERING S.r.l.

Celone2_River RS: 918.58 Profile: Tr = 200 anni (Continued)

1,00 | Stream Power (N/m s} [ 7088
0.15 Cum vmuma {muu nﬂ} 4855
002 Cum SA (1000 m2) 5072
Celone2 River RS:886.35 Profile: Tr = 200 anni
23872 Element LenOB|  Channel  Right OB
0.44 WL n-Val. 0030
23928 Reach Len, (m) 30.26 3026 3026
23028 Flow Area (m2) 231
'EI'WBE?E m 4231
123.85 | Fiow 12385
4875 Top 'IM:lh {m} 4875
293 Avg Vel {mis) 203
227 _ Hydr. Depth (m) 0.87
12788 Canv. (m3is) 12789
3028  Wetted Per. () 48.01
237.01 Ehaar(hll‘mm ) B4
.00 __syagrnpuwm.fmsj 23242
018  Gum Volume | (1000 m3) 45.39
007  Cum SA (1000 mg) 4023
Celone2 | Rmar RS: 856.08 Profle: Tr=200@n
.?3&.35 EJﬂmﬂm Left OB Channel  Rght OB
022 WLnval 0.030 .
238.17 | Reach Len, {m:u 60.03 £0.03 80,03
23817 __fhw Area {md) BO.D4
0.004615 Area (m2) BD.04
123.85 Fh'-v{nﬁfe.: 12385
6721 | Top Width Ern:l &7.21 _
206 Avo. Vel. (mis) 206
1.83 | Hydr. Depth (m) 089
1823.0 Conv. (mdis) 18230
60.03  Welled Per. () 6E.07
236,54 Shear (N/m2) 3836
1.00 | Stream Power (N/ms) B1.18
042 Cum Volume (1000 m3) 4385
003  Cum SA (1000 m2) 47.48
Celone2 River RE: 766.05  Profile: Tr = 200 anni )
237.94 Element Left OB|  Channel  Right OB
052 W n-val, _ 0.030
237.42  Reach Len. (m) 2982 2882 29.92
237 48 Flow Area (mg) 38.61
0.011838 Area (m2) 3881
123.85  Flow (mdfs) 123.85
45.64  Top Width {m} 45584
321 Avg. Vel (m/s) 3z
1.54  Hydr Depth (m) D85
1148.2  Conv. (mars) 11482
29.62  Wetted Par. (m) 4582
23588 Shear (N/m2) BE.15
100 Stream Power (N/m 5 308 44
0.44 __cym_vulum (1000 m3) 40,88
0.02 Cum SA (1000 m2) 44.08
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M&M ENGINEERING S.r.l.

F'ian Plan 03 Celone2 Rjver Celone2_River RS: 768 13 F"rm‘lla Tr =200 annl

EGEev(m) 23749 Element LefioB|  Channel
Vel Head (m) I} 058 W 1-Val. ! 0.030
W.S. Elev (m) 236,81 Reach Len. (m) 3045 3045
Crit W.5. (m) 236.99 Flow Area (m2) 33.86
(EG Slope (m/m) _ 0.018834  Area (m2) 38.85
| Q Total (m3s) I} 12385 Flow (md/s) 12385
| Top \idth (m) 47.04  Top Wdth (m) 47.04
| Vel Total (mvs) 388 Avg. Vel (mis) 366
| Max Chi Dpih (m) 195 Hydr. Depih (m) 072
902 5 | Conv, (m3fs) o025 |
3045 Wetted Per. (m) 4735
Win Ch EI (m) 23485 Shear (N/m2) 13207
Alpha _ 1.00 Stream Power (Nims) 48318
Frotn Loss (m) 063 Cum Volume (1000 m3) 3080
C & E Loss (m) 0.07 | Cum SA (1000 m2) 4270
Plan: Plan 03 Cejona2_River Celone2 River RS 73568 Proflle; Tr=200an0
(EG.Elev(m) 23879 Element LenoB|  Channel
| Vi Head (m) i 133 WA n-Va N 0030
(WS Elevim) 23546 Reachlien(m) S0.161 9818
CritWs. {m = 23581 Flmrhma{— 2422
EG Slope (mm) 0 DZZTFE Area (mz2) 2422
(QFaaifrsy | 2 12385 | Phw(mas), 12355 |
| Top Whcthi(m) | 23.25 | Top Wicth (m) 23.25 |
| ™8| Total (v | 511 | Avg. Vel, (ms) 5.11
| Max Chi Dpth (m) 208  Hydr Depth {m) 1.04
| Conv, Total (ma/s) | 8207 Conv. (mdis) 8207
|Length Vid, (m) 3015 Wetted Per. (m) 2303 |
| Min ch Bl (m) 235, 3_?_ Shear (N/md) 2882
jophe | 1.00 | Streum Power ivis) | 10ea |
|Eniassnd| | 0.4 | ComMotuma{1000.mes | il
C & E Losza (m}) 0.01 | Cum SA (1000 m2) 41.63
Plan: Plan 03 Celone2_River Celone2 River RS 705.54  Profile: Tr =200 ann
| EG. Elev(m) 23847 Element Lefl 08|  Channel
| Vel Head (m) | 043 WA n-Val. _ 0.030
| W.S. Elev (m) 236.05 Reach Len. (m) 2094 204
| Crit W.S, (m) 23578 Flow Area (m2) 4273
| EG. Siope (mim) 0.004885 | Ared (m2) 4273
(QTotal(mdjs) 12385 Fiow (mds) 12385
|TopMadi) | 3026  Top Width (m) a0.26 |
| Vel Total (més) . 280 Ava. Val, (mis) 2.80
Max Chl Dpth (m) 282  Hydr. Depth (m) 141
| Conv. Total (M3is) 17721 | Gonv. imdfs) | e
Langth Wid. (m) 20.94  Wetled Per. (i) | 2078
Min Ch El {m) 233 .43 | Shear (N'm2) | BE.4E
Alpha 1.00 | Stream Power (Nfm s) 18272
Frctn Loss (mi) 0.08 | Cum Volumea {1000 m3) | aret |
C & E Loss (m) 0.07 | Cum SA (1000 m2) | ADB3
Plan: Plan 02  Celone?_River Cefone2_River RS 675680 Profile: Tr = 200 annl
| EG. Elav (m) | 235.32 | Elamen LefoB|  Channal
el Head (m) 020 | Wt n-Val. | 0.030
W.S. Elev {m) 23813 | Reaoh Lan, (m) 30.58° 3058
 Crit WS, (m) Fiow Area (m2) . B328
E.G: Slope (mim) 0.001791 | Area (m2) 63.28
QTotal(m¥s) 12385 Flow (mdis) 12385

_Right OB

045

|

3015

Right OB

2904

Rght OB
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F'ian Plan 03 Celone2_Rjver

. Tup Mh Im}

| Vel an al (mvs)

| Max C cm Dpth {rn;l
Cony, Total (mafs)

MnchElm
| Alpha
| Fratr Loss (m)

C & E Loss (m)

Pian: Plan 02 Celone2_River

EG._Eley (m). 23826 Element LenoB
Vel Head (m) 1l 005 W n-Val.
| W.S. Elev (m) 23821 Reach Len. (m) 26866
| CrtW.s. (m) 23400 Flow Area (m2)
| EG. Slope (mim) 0.000302 | Area (M2
_QTO_IQI_{'I'I'IE'-"S] 123,85 Fmtmﬁ.l'ﬂ}
[ Top Width (m) 51 B4 | Tap Whith i,m}
Vel Total (mis) 101 Av Vel (i)
(MaxChiDpth(m) 423 Hydr Depth (m)
| Ganv, Tofal (mafs) 71268  Conv. (m3fs)
Length Wid. (m) 2856 Wetted Per. (m)
 Min Ch El (m) 23197 Shear(Nm2)
| Alpha 1.04 | Stream Fawer (N/ms)
| Frotn Lnss lrn‘,i 0.02  Cum Volume (1000 m3)
G&ELoﬁa{m‘] 0,05 | Cum SA (1000 m3)
Plan: Plan 03 Celone2_River Celone2_River RS: 816.38  Profile: Tr = 200 anni
(EG.Elev(m _ 235.18  Element Leti 08|
VelHead(m) 058 WinVal ]
WS Elev(m) 23558 Reach Len. (m) 3051
(CrtWS. (m) 23558  Flow Area (m2)
| E.G. Slopa (mim) 0.008411  Area (m2)
Q Total (ma/s) 123.85 Flow (m3is)
| Top Whdth {m) 30.72 | Top Wadth (m)
| Vel Total (mfs) 3.40 | Avg. Vel. (mis)
| Max Chi Dpth {m) 2.17 | Hydr. Depth {m}
Cony. Tolal (m3/fs) 13504 Conv. (md/s)
| Length \Wid, (m)} 3051 _"ﬁhﬂﬂﬂ Per. {m}
| Min Ch E| {m) 23343 Shear (Nm2)
| Adpha 1.00 | Stream Powar (Nim s)
| Fretn Loss (m) 017  Cum Volume (1000 m3)
C & E Loss [m) 003 Cum SA (1000 ma)

Plan: Flan 02 CeloneZ_River

3|0

M&M ENGINEERING S.r.l.

Celone2_River RS: 875,60 Profile: Tr = 200 anni (Continued)
8.0

Tap Width (m) [
186 Avg Vel (mis).
3.4 Hydr. Depth (m)

28266 Caonv. (mdfs)
3058 Wetted Per. (m)
23264 Shear (Nim2)

1.00  Steeam Power (N/m 5)
002 Cum Volume (1000 m3)
0.04  Cum SA (1000 m2)

Celone2_River RS: 645.02  Profile: Tr = 200 annl

Celone2_River RS: 585,85 Profile: Tr = 200 anni

E.G. Elev (m) 23573 | Element Lefi 08|
Vel Head (m) 0.50 WL n-Val. |
WS Elew (i) 235.23 | Resch Len. (m) 10.00
Crit W.8: (m) 234,67 | Flow Area (m2)

| EG. Slape (mim) 0.003842  Area (M2)

| @ Totai (m3is) 123.85 | Flow {ma/s)

| Top Width {m) 20.24 | Tap \Width (m)

¢ ‘u'al_‘rng.g fmis) 312 Avg. Vel (mis)

| Msix Chi Dpth (m) -3.18 | Hydr. Depth {m)

| Conv. Total (m3fs) 19726  Conv. (m3is)
Langth wui (1] 10.00 | Wetled Per. (m)
Min Ch E1 (m) 23207 | Shear (Nm2).

1.98

166

28266

3873

2870

517

36.32
3980

Channel
0.030

28.66

12211

12211
12385
51.84

101
238

7126.8

5271
6.86
806

3348
38,43

Chanpel,
0.030

3051

/41

3641
12385
3072
3.40

119

13504

3108

86.80

32623

i
3728

Channel
0.030

10.00

3064

3664
123 85
2024
312
106
16728
21.73

105

Right OB

2858

Right OB

3051

Right OB

10,00
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F'ian Plan 03 Celone2_Rjver

| Npha il
(FreinLoss(m)
‘C&E Loss (m)

Pian: Plan 03 Celane2 River

EGEev(m)

Vel Head (m}

| WS, Elev (m)

| Crt WS (m)

[ EB. Etnpa {rmimj

| € n Tulal mra.rsj

| Top 'M:lth (m}

| Vel Total {m/s)

[ 'I'uhxchl Dpth I_‘m;l

Length wid.(m)

| Min Ch E| {m)

(Apha

| Fretn Lnss [j'n]l I
G & E Loss (m)

Flan: Plan 03 Celone2_River

|EG.Elev(m)
| Vel Head (m)
| W.S, Elay (m}
IGHIWE imj
(EG. Slope (mim)
QTotal(mdls)
Top Width [m)
| Vel Total (nvs)

| e Bt I 1|
peenviTomiEoR) ||
| Length Wi, {m}

Min ©h El (m)
| Alpha
| Fretn | Loss [1111

C & E Loss [m).

EG. Blev (m)

Vel Head (m)

| W.E. Elev (m)
Ceft WS, (m)
E.G: Slape (mim)
Q Total (m3is)

| Top Width (m)
Vel Total (m's)
Max Chi Dpth {m)

| Conv. Total (m3/s)

| Length \Wd. {m)

| Min Ch EI {m)

Alpha

| Fretn Loss (m)
C&ELoss (m)

23568 Elament LenoB|  Channel  Right OB
0.55 W n-val. 0030
23512 | Reach Len, (m) 20.00 20.00 20.00
23488 Flow Area (m2) arel
0004418 Area (m 781
123.85  Flow | 123.85
1_'_E_3__D Top 'IM:II'I {m]l 1830
329 _ﬂ.rg Vel {mis) 329
305 Hydr. Depth {m) 195
1863.0  Canv. (m3is) 1863.0.
2000 Wetted Per. () 2076
23207 Shl!ar (Nim2) 78.51
1.00 | Stream Power (Nims) 25854
0.07 _ Cum Volume (1000 m3) 2967
Q.08  Cum th (7000 md) 3827
Celone? Rmar RS: 530 BRD Profile: Tr=200 anm o
.?35_55 EJﬂmﬂm Left o8| Gh&nrﬁf Right OB |
0.56 | Nﬁ-‘u’nl | ﬂﬂ;ﬂ_
235.19 | Reach Len, {m;u | 4.3 0.31 i
23453 Flow Area {m2) 4655
0002868  Area (m2) 48.55
12385 Flmv{nﬁfa} 123,85
2275 | Top Width I,'rn} 2275
286 Avo. Vel. (mis) 266
285 Hydr Depth (m) 205
2397.8 | Cony, (m3js) 23876
031 Welled Per. (m) 2424
232.24  Shear (N/m2) 50.26
1,00 Stream Power (N/ms) 13371
0.00  Cum Volume (1000 m3) 2883
0.00 | Cum SA (1000 mZ) 35.85
Pan: Pian 03 Celone2 River Celone2 River RE: 575 Profile: Tr = 200 anni )
23555 | Element Left OB | Channal Right OB
035 Win-Va. | 0.030
23518  Reach Len. (m) 28.80 28,80 28.80
| Flow Area (m2) 47.02
0.002020 | Area (m2) 4702
123.85  Flow (m3s) 123.85
2561  Top Width {m) 2561
2.63 | Awvg. Vel {mis) 263
2.85 | Hydr Depth {m) 184
2291.9 | Conv. {ma/s) 2201.9
28,80  Wetted Par. (m) 28:58
232.24 | Shear {Nim2) 5064
1.00  Stream Power (N/m s 13338
013 Cum Volums (1000 m3) 2881
0.02 Cum SA (1000 m2) 3564

M&M ENGINEERING S.r.l.

a, '|:|~l t‘:um Vmuma uuuu m‘.’r}
0,01 | Cum SA (1000 m2)

Celone2_River RS: 585.85 Profile: Tr = 200 anni (Continued)
1,00 | Stream Power (N/m s} [

22032
30. 05

35_4?_

Celone2 River RS: 580 BRU Profie: Tr =200 snn
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M&M ENGINEERING S.r.l.

F'ian Plan 03 Celone2 Rjver Celone2_River RS: 526.74 F"rm‘lla Tr =200 annl

EGEev(m) 23539 Element LefioB|  Channel
Vel Head (m) | 050 W n-Val. ! 0.030
W.S. Elev (m) 23479 Reach Len. (m) 3122 N2
Crit W.5. (m) 234.78  Flow Area (m2) 36.00
(EG Slope (mim)  0.008645 Area (m2) 38.00
@ Total (m3is) | 12385  Flow (ma/s) 123.85
' Top Width (m) 3037  Tap Wkdih (m) 2037
| Vel Tolal (mis) 343 | Avg. Vel (mis) 343
| Max Chi Dpth (m) 284 Hyor. Depth (m) 118
1332.0 | Conv, {mds) 13320
3122 Wetted Per. (m) 30,89
Min Sh El (m) 23184 Shear (Nim2) 96,78
Algha 100 | Stronm Power (vims) S30AT
|Froinloss{m) 0.14 | Cum Volume (1000 m3) AT
C & E Loss (m) 012 | Cum SA (1000 m2) 3504
Plan: Plan 03 Celona2_River Celone2 River RS: 48551  Profile: Tr = 200 annl
EGELE_-v{r!ﬂ_ | 235 IJE Eitmam Len {:IB| ﬂhﬂl‘ll‘lﬂl
(VeiHesdifm) 019 WnVal 0030
(WS Elevim) 29486 Reachlien(m) S| el
CHWS (m 23428 Flowhea(md) 6412 |
EG.Slope (m/m)  0.002601 Area (m2) eh12
[QTotai{mdls) | 12385 Flow (mdls) 12386 |
| Top WAth [m) _ 52.55 | Top WAckh (m) s2.56 |
Vel Tatal (ms) 183 Avo. Vel (m/s) 1.3
| Max Chi Dpth (m) 2,76 Hydr. Depth (m) 122
 Cony. Total (mds) 24283 Conv, (mds) 24265
Length Wad, (m) 59.37  Wetted Per. (m) 5295
| Min Ch El {m) 23210 Shear (NIm2) 085
jophe | 1.00 | Streum Power iving) | a7 |
|Eniassnd| | £:26 | ComMotuma{1000mes | 2006 |
G & E Loss (m). 0.04 Cum SA (1000 m2) 33.74
Plan: Plan 03 Celone2 River Celone2 River RS 436.156  Profile: Tr =200 ann
| EG. Elev(m) 23475 Element Lefl 08|  Channel
| Vel Head (m) I 058 WA n-Val. _ 0.030
| W.S. Elev (m) 23416 Reach Len. (m) 052 D52
| Crit WS, (m) 23416 Flow Area (m2) 3B40
| E©. Slope (mim) 0.008727 Area (m2) 3640
|:Q Vatat (130%) 12385 | Dlow (iSik) | ¥ea8h |
|Top Al i) il ATAT7 | Yop Width ) AT |
| Vel Total (més) . 3.40 Avo. vl (mis) 340
Max Ghi Dpth {m) 247 Hydr Depth (m) 1.18
| Conv, Total (m3is) 13258 Conv. (m3/s) 13258
Length Wid. (m) 30,52 Wetted Per. (m) i 3188
Min Ch £l (m) 23168 Shear (N/m2) . 8174
Alpha 1.00 Stream Power (N/m s) 33252
Frctn Loss (m) 0:43  Cum Volume {1000 m3) i 23.07
C & E Loss (m) 0.07  Cum SA (1000 m2) . 8125
Plan: Plan 03 Celone?_River Cefone2_River RS- 40563  Profile: Tr = 200 annl
| EG. Elev (m) 23425 | Element Leh OB Channel
Vel Head (m) 130 Wt n-Val | 0030
W.S. Elev (m) 23295 Reach Len. (m) 3046 3046
(COtWS.(m) 23337 Fiow Area (m2) : e LS
EG. Slope (mim) 0.027436 Area (m2) 2453
il | SO 123.85 | Flow (md/s) TR ]

_Right OB

322

|

- 59 ,3.?.:

Right OB

a0 52

Rght OB

3045
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Plan: Plan 03 Celone2 Rjver Celone2_River RS- 40563 Profile: Tr = 200 anni (Continued)

. Tup Mh Im}

| Vel an al (mvs)

| Max C cm Dpth {rn;u
Cony, Total (mais)

MnchElm
| Alpha
| Fratr Loss (m)

C & E Loss (m)

Pian: Plan 02 Celone2_River

EG.Eley (m) 23356 Element Lenos|
W_ltie_ﬂg_{lm_ 018 'Wi ﬂ-"u"i!
| W.S. Elev (m) 23337 Reach Len. (m) 28.50
| Crit WS (m) 23269  Flow Area {m2)
| EG. slope (mim) 0.002181 Area (m2)
@ Total (m3/s) 12385 Flow (mas)
[ Tup Width (m) a7a4 Tup 'I.Full:lh i,m}
| Mel® Tntal Ifmrs} ) 181 Ay, Val {r'rhfaj
(MaxChiDpth(m 227 Hydr Depih (m)
' Gany. Total (mafs) 26518 Conv. (m3fs)
Length WAd. (m) 2650 Wetled Per.(m)
| Min Ch E (m) 23110 Shear(Nm2)
| Alpha 1.04 | Stream Fawer (N/ms)
| Fretn Loss (m) 0.06 Cum Volume (1000 m3)
G!-ELOG&{m‘] 0,02 | Cum 8A (1000 m2)
Plan: Plan 03 Celone2_River Celone2_River RS: 34587 Profile: Tr = 200 anni
(EG Elev(m) 23348 Elemen Left 08|
(VelHead(m) 012 WhinVal B
(WS Elevim) 23336 Reach Len. (m) 2813
CAtWS (m)  Flow Area (m2)
| E.G. Slope (mim) o umﬂaﬁ Area (m2)
Q Tolal (ma/s) 12385 | Flow (mdis)
| Top Width (m) 74.54 | Tap Width (m)
| Vej Total (mvs) 1.53 | Awg. Vel, (mis)
| Max Chi Dpth {m) 273 | Hydr- Depth (m)
Cony. Tolal (m3/fs) 2849, 3 Conv, (mdls)
| Length \Wid, (m)} 2813 Wetted Per. (m)
| Min Ch E| {m) 23063  Shear (Nm2)
| Adpha 1.00 | Stream Powar (Nim s)
| Fretn Loss (m) 011 Cum Volume (1000 m3)
C & E Loss (m) 002 Cum SA (1000 ma)

Plan: Flan 02 CeloneZ_River

M&M ENGINEERING S.r.l.

27,85 | Top Whdth (m) [
505 Avg. Vel (is)
1:48 | Hydr. Depih (m)

747.7  Caonv. (ma/s)

3045  Wetled Per. (m)
23149 Shear (Nm2)

1,00 Steeam Power (N/m 5)
012 | Cum Volume (1000 m3)
0.11  Cum SA (1000 m2)

Celone2_River RS: 375,17  Profile: Tr = 200 annl

Celone2_River RS: 318.54 Profile: Tr = 200 anni

E.G. Elev (m) 233.35 Element Left OB
Vel Head (m) 027 W n-Val. _
W.S. Elev (m) 233.08 Reach Len. (m) 3182
Crit W.&. {m) 233.08  Flow Area (m2)

 E.G. Slope (mim) 0.011420  Area (m2)

| @ Tatai (m3s) 12385 | Flow (mafs)

| Top Width {m) 10283 Top Wdlh (m)

¢ "u"al_‘l!‘n!@ fmis) 230 | Avp. Vel {mfs)

M Chi Dpth (m) 1,54 Hydr Depth {m)

Conv. Total (m3/5)  1158.0 Conv. (m3/s)

Length Wid. (m) 3182 Wetied Per. (m)
Min Ch 1 (m) 231,55 | Shear (N/m2)

27.85

505
0.88
7477
28.05
23530
118808
22, 14

30.34

Channel

0 DSD

2850
6478

B4.76
12385

4724 |

101

157 |

EEET g

4782

231

5584

2078
2820

Chanpel,
0.030

25813

8107

a1.0v
12385
74.54
1.53

100

28483

7487

20.06

3065

18:62
2740

Channel
0.030

3182

5383

5383
12385
10282

230

D5z
11580
103.71

8845

Right OB

Right OB

31.82
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F'ian Plan 03 Celone2_Rjver

. Npha—__ 100 Straam inar {Nrm 5:| | 12374
| Frain Loss(m) 0. 19 t‘:um umuma {1u'|:h|:'| m‘.’r} 1866
C&E Loss (m) 005 Cum SA (1000 m2) 2482
Pian: Plan 03 __C:E_Ig_q'_lgz'__ﬁl_ggr Celone2_River RS 284.72  Profile: Tr= 200 anni
EG.Elev(m) 21282 Element LenOB|  Channel  Right OB
| Vel Head (m) 0.10 WA ni-Val. 0030
| WS, Elav (m) 23272 | Reach Len, (m) 30.28 30.26 025
|Cit WS, (m) 23272 Flow Area (m2) B8.72
| EG. Slape (mim) 0003650 Area (m2) BB.72
| QTotal (mdis) 12385 Flow (ma/s) 12385
 Top Width (m) 144,98 | Top Wdih (m) | ..
| VelTotal fvs) 143 Avg. Vel {m/s) 143
| Max Chi Dpth (m) 1.65  Hydr. Depth {m) 0.60
 Conv, Total (m3i) 20500 ' Canv, (md/s) 20500
| Length Wid, (m) 3025 | Wetted Per. {m) 14523
| Min Ch El {m) 207 ShEE.I' (Nim2) 21.37
I Npha - 1 uu Etrur_q Pu_war m.fmsj 05z
IFrﬂn Lnss |[111]| az:. | Cum Volume |j'1l.'rmnﬁ] 1442
GlELnsstm} 004 Eum&ﬁtitlﬂﬂnﬂ'} 20.88
Flan: Plan 03 Celone2_Rlver Celone2 | Rmar RS: 25447 Profle: Tr=200an)
L E_G Elew (mj) 232.53 EJﬂmnm Lﬁrl'tt_!Bl Channel  Right OB
| Vel Head (m) 052 WAnval - 0.030
| WS, Elew (m) 232 02 | Reach Len, {l'rl:u 28402 26.02 2802
Cﬂl WG {m) 232.18 Fiw Area {md) 3885
E_ G Elinp& |;n1.l'n‘|} [ 0. l:lnii»ﬁ'l-ﬁr Area (m2) 3885
QTotal(mdls) 1285 Fiow (ms) 12385
Top Width (m) 107 24 Top Width (m) 1B?_24 |
Vel Total (vs) 318 Avg. Vel (mis) 318
Max Chi Dpth m) 085 _Hydr Depth (m) 036
Conv, Total m3s) 660.6  Conv. (m3/s) 680.6
| Length Wid. {m} 2002 Wolled Per. (m) 107.33
Min Sh El {m) 231,08  Shear (N/m2) 12508
| Alpha 100 | Stream Power (Nfms) 367,70
| Fretn | Loss [111]1 0.31 | Cum Volume (1000 m3) 1252
C & E Loss (m). 0.00 | Cum SA (1000 mZ) 17.08
Pian: Plan 03 Celone2 River Celone2 River RS: 22546 Profile: Tr=200anmni o
| EG. Blav {m) 23210 | Element Laft OB | Channal Right OB
| Vel Head (m) 028 W n-'h"a! - | 0.030
| W.S. Elaw (m} 231,82 Reach Len. (m) 3032 3032 30.32
Crit W.E, (m) 231,82 | Flow Area (m2) £52.72
E.G: Slope (mfm) 0.010755 Ares (m2) | 5272
Q Total (m3's) 123.85 | Flow (mdss) | 123.85
| Top Width (m) 84.01 | Top Width {mj) | 8401
Vel Total (m's) 235 | Awg. Vel {mis) 235
Mzax Chi Dpth () 1.05 | Hydr Depth {m) | 056
| Conv. Total (m3/s) 1184.2  Caonv. (mais) | 1194.2
Length Wid. (m) 30.32  Wetted Par. (m) 84 08
Min Ch El {m) 230.77 | Shear {Nim2) 5p.08
Alpha 1.00  Stream Power (N/m s 13883
Fretn Lass (m) 033 cumwlum (1000 m3) l 114e
C & E Loss (m) 0.00 | Cum 3A uunu m2) 1414

M&M ENGINEERING S.r.l.

Celone2_River RS: 316.54  Profile; Tr = 200 anni (Continued)
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Plan: Man 03 Celone2 Rjver Celone2 River RS- 18513  Profile; Tr = 200 ann|
Leﬂﬂﬂ'

[ EG Em [mj — 231 ar E1amam
| VelHead(m) 030 WA n-Val.
W.S. Elev (m) 23147 Reach Len. (m)
Crit W.S. (m) 23148  Flow Area (m2)
(EG Siope mim) 0. 010752 Area (m2).
QTotal (mdis) 123.85 | Flow (md/s)
 Top Width (m) . 6861 Top Width (m)
| Vel Total mve) | 242 Avg Vel (mis)
 MaxChiDpth(m) 203 Hyar. Depth (m)
11944 | Conv, (m3fs)
2983 kue&Par {mj}
MinGhEI(m) 22044 Shear(Nim2)
Alpha 1.00  Stream Power (Nfms)
|Frotn Loss (m) 021 Cum Volume (1000 m3)
(C&Eloss(m) 001 CumSA(1000m2)
Plan: Plan 03 Celona2_River Celone2_ River RS 185,50 Proflle; Tr = 200 ann|
(EG.Elev(m) 23152 Element
| VelHead(m) 037 WA n-Val
(WS Elevim) 231 15  Reach Len, Imfp
CiWS.(m) 23083 FlowAea(r®)
EG Slope (mm) 0 m&zu Area (m2)
| QTotal{mds) 123.85  Flow (md's)
| Top Wadih (m) | 38,06  Top WAdth (m)
| Vel Total (mis) | 2,70 Avg. Vel (m/s)
| Max Chi Dpth (m) 2,58 | Hydr. Depth (m)
| Conv. Total (m3fs) 1715.4 | Conv, (mdis)
|Length Vad. (m) 3020 Watted Per (m)
| Min Ch EI (m) 228 55_ Shear (Nm2;
|Alphs 1.00 | Stream Power (Nms)
| Froin Loss (m) 0.20  Cum Valume (1000 m3)
C & E Lozs (m), 0.02 | Cum 5A (1000 m2)

Flan: Plan 03 Celone2 River Celone2 River RS: 13530  Profile: Tr = 200 ann|

M&M ENGINEERING S.r.l.

| Elemsni

LS re-'ufal
Reaah T.fn :m}
Fiow Area (m2)

[Rea i)

| Bl ()|
Yop Width )
Ava. Vel (mis)
Hydr. Dagin {m)
Conv. (mafs)

Wetted Per. (m)

Shear (Nfm2)

Stream Power (Nfms)

Cum Vaolume {1000 m3)

| EG. Blev (m) 230

| Vel Head (m) i 057

WS, Elev (m) 23073

[COtVS (m) 230,73

| EG. Slope (mim) 0.008588

| @ Tatat (md/s) 123.85

| Top Whdth {m} i 3247

| Vel Total {mvs) , 335
Max Ghi Dpth (m) 205

| Conv. Total (m3is) 13364
Length Whd. (m} 2099
Min Ch £l {m) 228 68
Algha 1.00
Fretn Loss (mj) 040
C & E Loss (m) _n_ng.

Cum SA (1000 m2)

Plan: Plan 03  Celone?_River Cefone2_River RS- 10531

| Elorment
Wt n-val

Reach Len. (m)

Fiow Area (m2)

Area (m2)

EG. Elev (m) . 23080
Vel Head (m) 0.50
W.S. Elev (m) 23038

(COtWS.(m 20085
E.G. Slope (mim) 0.022948
QTotal(mdls) 12385

 Flow (mass)

263

Len o8|

3020

Lef OB

2099

Profile: Tr = 200 annl
Len o8|

Channel’

0.030

2063
51.08
5108
123.85
8661

242
0.59

11944
BB.95
6104

15017

.62

1141

Charnel

0030

30.20

4585
45.85

123.85

3806

270
120

17154

48,55

6079

16420

818

B:56

Channel
0.030

2000

3808
3608

123.85

3247

3.35
1.14

13364
3278
95.08

J1g.44
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F'ian Plan 03 Celone2_Rjver

M&M ENGINEERING S.r.l.

Celone2_River RS: 105.31

F'ru_lfllla : Tr =200 annl (Continued)

Top Width (m) 7954 Top Width (m) | 7954
VelTotal(ws) 314 Avg Vel (ms) 314
| Max Chi Dpth (m) 127 | Hydr. Depth (m) 050
Conv. Tolal (m3/s) 8176 Canv. (md/s) BI76
(lengihWid.(m) 2076 \Wetied Per (m) 8042
MinChE(m) 22011 Shear (Nim2) 11036
 Alpha 100 Siream Power (N/m s) 346.54
| Fratr Loss (m) 0.31 | Cum Volums ﬂDﬂﬂ md) 578
C&ELDG&{I‘I‘I]' (H:IIJ' Gumﬂ&uﬂﬂﬂnﬂ} a8
Plan: Plan 02 Celone2 River Celone2 River RS: 75,55 Profile: Tr= 200 annl
EG._Eley (m). 23048 Element Len OB Channel
Vel Head (m) 1l 038 W n-Val 0.030
WS Elev (m) 23011 Reach Len. (m) 3084 3084
| CitW.s. (m) 230.11  Flow Area (m2) 48.44
| EG. Slope (mim) 0.010046 | Area (m2) 4644
_QTG_IQI_EH'I&"S] 123,85 Fm::m&l'ﬂ 123:85
| Top Width (m) B4.07 | Tap Whith i,rn] B4, o7 |
Vel Total (mis) 267 Avg Vel (mis) 287
 Max Chi Dpth (m) 1,03 Hydr. Depth (m) 072
| Ganv, Tofal (mafs) 12357 Canv. (m3s) 12857
Length \Wad. {m) 30.84 Wetted Per (m) 6512
' Min Ch E| (m) 22008 Shear (Wm2) 7025
| Alpha 1.00 | Stream Pawer (Nims) 18735
| Fratn Lnss lm‘,i 011 | Gum Volume (1000 m3) 4.51
CA&E Loss ) 007  Cum SA (1000 md) 488
Plan: Plan 03 Celone2_River Celone2_River RS: 4470 Profile: Tr= 200 anni _
(EG.Elev(m 23026 Element LettOB]  Channel
VelHead(m) 043 WinVal oo
WS Elev(m) 23013 Reach Len. (m) 2033 2933
[CotWE. fm) 220958  Flow Area (m2) T6.64
| E.G. Slope (mim) 0001792 | Area (m32) 76684
Q Total (ma/s) [ 12385 Flow (m3is) 123 88
| Top Whdth {m) 61.83 | Top Width (m) 81.83
| Vel Total (mfs) 1.81 | Avg. Vel (mis) 181
| Max Chi Dpth {m) _1.82 | Hydr- Depth {m} 124
Cony. Tolal (m3/fs) 2825.2 | Conv, (md/s) 28352
| Length \Wid, (m)} 28.33 _"ﬁhﬂ,ﬂd Per. {m} 62085
| Min Ch E| {m) 22831 Shear (Wmz) 2146
| Adpha 1.00 | Stream Powar (Nim s) 34.58
| Fretn Loss (m) 008 Cum Volume (1000 mﬁj 281
C & E Loss [m) 001 Cum SA (1000 ma) 273
Plan: Flan 02 Celons2 River Celone2 River RS: 15.38 Frofile: Tr = 200 annl
E.G. Elev im) 230.17  Element LeftOB|  Channel
Vel Head (m) 024 WM. n-Val. _ 0.030
W.S. Elev (m) 220.92 Reach Len. (m) 12.58 1258
Crit W.8: (m) 220.77  Flow Area (m2) 56.60
EG.Slope (mim)  0.005547 Area (m2) 56.90
| @ Tatai (m3s) 12385 | Flow (mafs) 123.B5
| Top Width {m) 88.62  Tap \Width (m) GB.82
Vel Total(mvs) 218 Avg. Vel (mss) 218
 Wix Chi Dpth (m) 2.04 Hydr. Depth (m) D83
Conv. Tolal (m3/s)  1683.0 Conv. (mdls) 1663.0
Length Wi, (m) 12.58 Wetted Per. (m) 69.32
Min Ch E1 (m) 227.89 | Shear (Nim2) 4455
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M&M ENGINEERING S.r.l.

Fian Plan 03 Celone2 River Celone2_River RS: 15.38 Pm!lla Tr= 200 annl {L‘:onunund}

 Alpha 100 Stream Power (Nfms) | o718
Fn:ﬂn Loss(m) 008 Cum Volume (1000 m3) | DEs
CaELoss(m 001 CumSA(1000m2) : 0.82

Fln:rr Plan IJS Gelnne! River I:alm&."! River RS:2.80 ProfilezTr= 200 anni

|EG. Elev (m) 230,06 Element Len OB Channel

W' Head{m} 037 Wundal ; boan

WS, Elev (m) 22089 Reach Len. (m) _

(COUWS (m) 22988 Flow Area (m2) | s
(EG Slope (mim) 0010003 Area (m2) _ asTe

Q Total (m3/s) 12385  Flow (m3fs) . 12385
 Top Width (m) 62, !'-!‘.‘..__T_F_E.'!'!”:E!! m i 6204

Vel Total (mis) 271 Ava. Vel (mis) _ 271
Max ChiDpth (mj 1.78 Hydr Depth(m) i 074
 Conv, Tolal (m3/s) ’233 3 conv (mds 12383
| Length\Whd, (m) | Wetted Per. (i) | Bz48
| Min Ch E| {m) | 221.91 SW (Mima2) | 7180
I.ﬂdpm__ ||| ll:H:I' Sﬁ'ﬂumﬂuwmnﬂsj | 19443
[ len Loss{m) gymgmm (ot m3) ma:

C & E Loss (m) Cum SA (1000 m3)



M&M ENGINEERING S.r.l.

Torrente Celone — Terzo Tratto

Il terzo tratto oggetto di indagine del Torrente Celone si trova in prossimita degli
aerogeneratori numero 13 e 18. E stata pertanto condotta una verifica che ha
messo in evidenza come gli alvei dei vari tratti investigati risultano in grado di
garantire il trasporto della portata con tempo di ritorno 200 anni. Fanno eccezioni
alcuni tratti caratterizzati da esondazione in sinistra idraulica, da RS = 430.55 a
RS = 251.12 e da 71.86 a 41.12, e in destra idraulica, RS = 521.80, da RS =
401.12 a RS = 371.77 e RS = 221.10. Sulla base della modellazione
monodimensionale precedentemente condotta sono stati stimati i seguenti valori di portata

sfiorata complessiva:

Tratto Portata sfiorata (m?/s)
da RS = 430.55 a RS = 251.12 (sinistra idraulica) 56.38
da RS =71.86 a RS =41.12 (sinistra idraulica) 9.40
RS = 521.80 (destra idraulica) 1.54
da RS =401.12 a RS = 371.77 (destra idraulica) 9.40
RS = 221.10 (destra idraulica 4.37

Complessivamente, come é possibile osservare nella rappresentazione in A3 (Figura 17),
I’esondazione, non coinvolge direttamente nessun aerogeneratore, garantendo la sicurezza di

questi ultimi.

Foto n.17
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Figura n.17 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni
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Figura n.18 - Rappresentazione 3D del Torrente Celone — Terzo Tratto
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Plan: Plan05 Celone3_River

EG Eev (m) 217.31 | Element Lef OB Channel  Right OB
| Vel Head (m) 069 Whn-Val, [ 0.030
| VLS. Elav (m) 216.61 Reach Lan. (m) 29.62 29 62 24,62
Crit WS, {m) 21881 Flow Area-{m2) 42.60
E.G. Slope {m/m} 0.008060 | Area (m2) 42,80
| @ Total {m3/s) 156.08 Flaw (m3ig)’ 156.98
| Top Width (m) 3056 Top Width {m) 30.56
Vel Total (m/s) 388 | Avyg. Val [mifs) 369
Max Chil Dpth (m) 283  Hydr. Depth (m) 1.38 |
| Conv. Total {mdfs) 17486 Conv. (m3fs) 17488
| Length Wad. (m) 2862 Watted Per. (m) HNAT |
Min Ch El (m) 213 EE Shear (M/m2) 10891 |
Alpha 1 Dﬂ Siream Power (Nfms} 298.03
| Frofn Loss (m) 0,40 | Cum Valume. {1Uﬂﬂ mdy 54.68
C&ELoss (m) 0.10  Cum SA (1000 m2) 47 38
Fian: Plan03 f_:alpn_e'_.'.*:__ﬂi-?er Ceiumﬂ River R5:643.14 Prl:lﬁie Tr=200 armt -
EG.Elev (m) 216,81  Element LafOB  Channel Right OB
Vel Head (m) 165 W n-Val 0030
WS, Blew (m) 21517 Reach Len. (m) 2894 2994 2994
Crit WS, (m) 21592 _Flow Area (m2) 2783
 EG. Slope (m/m) 0026834 Area (m2) 2183
| @ Total (m3/s) 156,08 Flow (mi/s) 156.88
| Top Width () 2580 Top Width (m)_ 2580 |
Vel Total (mis) _ 568 Avg, Vel. (mis) 588 |
| Max Chi Dpth (m) 158  Hydr Depth {m) 107 |
| Conv. Total {ma3is) 858.5 Conv. (m3fs) | 955 5
Length Wid. (m) 2084 Wetted Per. (m) | 2811
| Min Ch EI {m) 213 58  Shear (NmZ) 278,54 |
Alpha 100 Stream Power (N/ms) 156816
| Frein Loss (m) 011 Cum Volume (1000 ma) 53 64
C & E Loss (m) 0.03 Cum SA (1000 m2) 46 .54
Fian: Pland5 Celone3_River Celoned_River RS:81320 Profile: Tr = 2008 anni
| E-G. Elev (m) 216,33 Elemenl LeR OB Channell  Right OB
‘Wel Haad {m) 043 WA n-Val Il 0.030
W.5. Elav () 21580 Reach Lan. {m) 30.26 30.26 2026
Crit W.E. {m) 21543 Flow Arga {m2) 53.93 |
| EG. Slope {mim) 0.003654  Arpa (m2) 5393
Q Total (m3fs) 158,88 Flow (Imdfs) 156,95
Top Width (m) 3028 Top Width (m) 3028
Vel Total (mis) 291 Avg. Vel. (mis) 281
| Mae Chi Dpth (m) 320 Hydr. Depth (m) 1.78
 Gonv. Total (m3/s) 2567.0  Conv. (ma/s) 2507.0 |
| LengthWid. (m) 3026 \Weited Per. (m) 3108 |
| Min Ch El (m) 212.69 | Shear (N/m2) f222
Alpha 1.00  Stream Pawer {N/m =) 181.11
Frenloss(m) 0.05 Cum Volume (1000 m3) | 5242
(€ &E Loss (m) 10.08 Cum SA (1000 m2) 45.70 |
Plan; Plands Celone3 River Celoned River RS E_-!B_;N Frofile: Tr = 200 ann|
[ E.G Elay (m), 216.19 I_El_amant Laft UB Ehﬂnnnll Right ©B
| Vel Head (m) 015 WL n-Val o030
(WS, Elev (m) 216.04 Reach Len. (m) 084 3084 3084
CrtWs. (m) 21428 Flow Acea (m2) 92,63
| EG. Siope (mim) 0.001043 Area (m2) 9263
Q Total (ma/s) 158,98 Flow {ms) 156.88

M&M ENGINEERING S.r.l.

Celone3_River RS: 87276 Profile: Tr = 200 anni
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Plan: Plan05 Celone3_River

M&M ENGINEERING S.r.l.

Celone3_River RS: 58284 Profile: Tr=

200 anni (Continuad)

| Top Width (m) 4561 | Top Width {m) | | 45.81
| Vel Total (mis) 169 Avg, Vel (mis) ' 168
| g Chi Bpth () 412  Hydr, Depth {m) 203
Cany. Total {m3rs) 4859.9  Conv. (m3is) 4859.9
Langth Wad. {rm) 3084 Wetted Per. fm) 45.90
. Min Ch EI {mj) 211.82 Shear (Nm2) 2021 |
| Alphs 1.00  Stream Power (N/m s) 34.24 |
Frofn Loss (m) 0,03 Cum Velurme {1000 0 m3) 5020
C&ELoss (m 0.00  Cum SA (1000 m2) 44.55
Pian: Plands  Celone3_Rjver Celoned_River RS 552.00 Frofile; Tr= 200 anni _
'EG. Blev (m) 218,16 _ Element | LenoB| Channell Right o8
el Head (m) 014 W n-Val | 0.030
WS, Elev (m) 216.01 Reach Lan (m) 3021 %021 3021
| Crit W.5. {m) 21424 Flow Area (m2) 83,40 |
EG Slope (m/m) 0000010 Area(m2) 93.40
g Tuta;_{ﬂ'.:‘_@__ 15688 Flow tfﬂ?i's} 155_.9_3 !
| Top Wdth (m) 41.85 Top Width (m) 4185
| V| Total (mis) 1.68  Avg, Vel (mis) 168
m nhn:m {m} 402 H{.rdr antn {m) 223 |
Emv Tatal [m&faj 5203.5 Conv. {m&"ﬁ] 52035 |
Langth Wd. (m). 30.21 Wetted Per, (m} 4322
| Min ©h El (m) 212.00 Shear (NmM2). 18,29 |
A.Iﬁ_:_a_ - 1.00  Stream Pawer (N/m s} 324
| Frein Lass (m) 0.04 _ Cum Volume (1000 m3) 4132
| C&E Loss (m) 0,01 Cum SA (1000 m2) 43.20
Plan: Plan05 Celone3_River Celonsd_Rwer RS: 521.80 Profile: Tr=200anni -
EG. Elev (m) 21611 | Element | LefiOB| Channel| Right OB
| Vel Head (m) 012 WhnVal 0030
| WS, Eley (m) 21589 Reach Len. (m) 2983 28.83 28.83
| Crit WS (m) 21500  Flow Ares (m2) 10203
| EG: Slope (mim) 0.002516  Area (m2) 102.03
@ Total (m3/s) 156.98  Flow (mdfs) 15698
| Top Width (m) 114.25  Top Width (m) 114.25
‘Wel Tolal (m/s) 154 Awg. Vel. (mis) 1.54
It Chi Dpth {m) 428 Hydr. Depth {m) 0.59
| Caonv. Total(m3/s) 31283 Conv. (md/s) 3129.3
[ Lun_gth Wid. {m) 2083 Wetted Per. (m) 115.60
| Min Ch EIl {m} 21170  Shear (Nfm2) 21.78 |
Alphia 1.00 Stream Power (N/m s} 33.51
| Frein Loss (m) 0.12_Cum Volume (1000 m3) 44.37
C&E Loss (m) 008 Cum BA (1000 m2) 40 84
Fian: Plands  Celone3 River Celonel River RS: 48197 Profie:-Tr= zﬂﬂanm -
EG.Elev (m) 215,83 | Element | enoB|  Channell  RignoB
Vel Head (m) 071 W n-Val 0.030
WS Elev (m) 21522 Resch Len. (m) 2087 2887 2987
| Crit WS, {m) 21522 Flowhea(ma) 42116
(EG.Slopa (mim)  0.008227 Area (m2) 4216
|'Q Total (m3fs) 156.28  Flaw (m/s) 158,98
| Top Wadith (m) 2085 _Top Width (m) 2985
| Vel Total (ms) 372 Avg. Vel (mis). 372/
 Max Chi Dpth (m) 349 Hydr. Depth (m) 141
Conv, 'I'_n"tal {mais) 17307  Cony, (m3/s) 17307
Length Wid. (m) 2067 Wetted Per. (m) 086
Min Ch EI (m) 211 73 Ehﬂﬂr (M) 110,24
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Pian: Plan05 Celone3_River Celoned_River RS: 48197 Profie: Tr=

Alpha

| Frem Loss (m).
C & E Loss (m)

| EG. Elev (m)
| Vel Head (m)
WS Blev (m)

Crit WS, {m)

E.G. Slope (mim)

|.Q Total {mdis)
Top Width (m)

| Vel Total {mis)

(-fehetn G E3pthy ()

|-Gt Fotal) (eve).
|length ¥ad. ().

Min Ch El (m)

Alpha

' Frotn Loss (m)

C&E Lass(ny

EG Elmr{m}

VelHead (m)

| W.S. Elev (m)

[CHUWS () |

|.EG. Slape (mim}

| QTotal(m3s) |

Top Width {m)

| MoiTolaifms) |

 Max Ghi Dpth (m)

|/Gonv. Total (mais)

| Min Ch Ef (m)
| Alpha
Frein Loss (m)

C & E Loss {m)

EG. Blev{m)

Vel Head (m)

NS Elevim) |

|Gt WS, (m)
E.G. Slope (m/'m)

QTotal(mds)

|_Tep Vdth (m)
Vel Total (mis)

| Max Chi Dpth (m)
| Canv. Total (mdfs)
Length Wad. (m)

 Min Ch EI (m)
 Alpha
| Fretn Loss (m)

1.00 | Stream Power (Nfms) | | 41045
0.07 Cum Volume (1000 m3) | 4222
016  Cum SA (1000 m2) 38.69
Fian: Plan03 Celone3_River Celoned River RS: 46230 Profile: Tr= 200 snni
21526 Element [ Laft OB Channal|  Right OB
018 WAL n-Val ' _ 0.030
215.08 Reach Len. (m) 378 | NI | 318
21357 Flow Area {m2) 8171
0.001023  Area (m2) 8171
15698 Flow (md/s) 156.98
3250 Top Width (m) 3250
182 Avg, Vel, (mis) 182 |
378  Hydr. Depth (m) 251 |
40071 Cony, (m3ls) | 49077
375 mmpe: m) ! 378
21128 Shaar (Nim2) 2427
1.00 Stream Power (Nims) 46.63 |
0.02 Cum Valume (1000 m3) 40.38 |
nnrs I:ums.i.['munmz: 3??1'
Plan: Plan05 Celone3_River Celoned_Rwver RS 43055 Profile: Trlmannl
21520 Element | LenoB|  cChannel| Right OB
003 WhnVal R A
21517 Reach Len. (m) 2943 2943 2043
_____Flow Area (m2) 198.36 |
0.000328  Area (m2) 198.36 |
156.98 _Flow (mas) 156.98
131.71 Top Width (m) 13171
0.79 [:Ava. Val. (mvs) 0.78
383 Hydr. Depth (m) 1.51
B853.4 Conv, (m3is) BES34 |
2043 Wetted Per. (m) 13249 |
21123 Shear (Nm2) 483
1.00  Stream Power (N/m 5} 382
0.01 - Cum Volume {1000 m3) 35.84
0.00 | Cum SA (1000 m2) 3516
Pian Plan05 Celone3_River Celoned_River RS5:401.12  Profile: Tr= 200 annl _
21519 | Element | LetoB  channel Right OB
0.04 WL n-Val 0.030
21515 Reach Len_ (m) 2035 2035 2035
Flow Araa (m2) 189.41
0000465 Area (m2) 18941
156.98  Flow (mafs) 156.98 |
152.28 Top Width (m) 15228
0.83  Avg. Vel (m/s) B3
3.55 Hydr, Depth (m) 1.24
72687 Canv. (m3/s). _ T266.7
2835 \Wetted Per. (m) 153.34
21181  Shear {N.k-n:; 585
1.00 Elraam Power (Nims) 468
0.02 Cum Volume (1000 m3) 3023
0.00 Cum SA (1000 m2) 20,88 |

e&Elosamy |

M&M ENGINEERING S.r.l.

200 anni (Continded)
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Plan: Plan05 Celone3_River

EG Eev (m) 21517 | Element Lef OB Channel  Right OB
| Vel Head (m) 004 Whn-Val _ 0.030
| VLS. Elav (m) 21513 Reach Lan. (m) 3025 30,25 30.25
Crit WS, {m) Flow Area{m2) 168,68
E.G. Stope {mim) D.0D0BTT  Area (m2) 168.68
| @ Total (m3is) 156,98 Flaw (ma/s) 156.98
 Top Width {m) 150.10  Top Width (m) 150.10
Vel Total (m/s) 0.93  Avg. Val [mifs) 083 |
Max Ghl Dpth {m) 3.08 Hydr. Depth (m) 112 |
| Conv. Total (mais) 60322 Conv. (m3is) 60322 |
 Length Wad. (m) 3025 Wetted Per. (m) 151.80 |
Min Ch El (m) 212 04 Shear (M/m2) 7.38 |
Alpha 1 Dﬂ Siream Power (Nfms} BET
Frcin Loss (m) 0.05 Cum Volume (1000 m3) 2487
C&E Loss (m) 0.03 Cum SA (1000 m2) 26,54
Fian: Plan03 f_:alpn_e'_.'.*:__ﬂi-?er Ceiumﬂ River RS- 341.52 Prl:lﬁie Tr=200 armt -
EG. Elav (m) 215,00 _Element lefioB  Channel  Right OB
| Vel Head (m) 037 WA n-Val, | 0030
| WS, Bley {m) 21472 Resch Len. (m) 3035 3035 30,25
| Crit W.S. (m) 21472 Flow Area (m2) 58.23
EG. Slope (mim) 0.008880  Ared (m2) 5823
| @ Total (m3/s) 15688  Flow (m/s) 156.88 |
| Top Width {m) 78.35 Top Width (m) 1833 |
| Vel Total (m/s) 270 Avg, Vel (mis) 2.70
| Max Chi Dpth (m) 200 Hydr. Depth {m) 0.74 |
Conv. Total {m3/s) 1578.5 Conv. (m3fs) | 1578.5 |
Length Whd. (m| 3035 Wetted Per. (m) | 7940
| Min Ch EI (m) 21272 Shear (Nim2) TH13 |
Alpha 100  Stream Power (Nfms) 19175 |
| Frein Loss (m) 0.37  Cum Volume (1000 ma) 2154
C & E Loss (m) 0.06  Cum SA (1000 m2) 23.00
Fian: Pland5 Celone3_River Celoned_River RS: 31117  Profile: Tr = 200 anni
| EG. Elav(m) 214.49 | Element Len OB Channel  Right OB
Vel Haad (m) 0.73 WL n-Val | 0.030
W.S. Elev{m) 213.78 Reach Lan. (m) 29862 2962 28 62
Crit W.E. (mj) 213.87  Flow Arga {m2) 41.60
EG. Slope (mim) 0.035350  Area (m2) 4160
Q Total (m3fs) 15888 Flow (Imdis) 156,98
Top Width {m) BB.14  Top Width (m) BB.14 |
Vel Total (mis) 377 Avg. Vel. (mis) 377
| Mae Chi Dpth (m) 273 Hydr. Dapth (m) 047
Canv, Total (m3/s) 8349 Conv. (my/s) 8349
| Langth Wad. (m) 2082 \Weiied Per. (m) BO.04 |
| Min Ch El (m} 211.03 Shear (Nim2) 181.85 |
Alpha 1.00 Stream Power (N/m g} 611.18
Frcin Loss (m) 0.10 _Cum Volume (1000 m3) | 2003
(C&E Loss (m) 10.01 Cum SA (1000 m2) 20.58
Plan. Plands  Celoned River Celoned River RS, 281.54  Frofile: Tr= 200 ann|
| EG. Elev (m), 21429 Element Lef 08  Channel  Right OB
| Vel Head (m) 017 W n-Val 0030
(WS, Eley (m) 21412 Reach Len. (m) 2043 3043 3043
CritWs. (m) 213.82 Flow Area (M) B5.84
| EG. Siope {mim) 0003158 _Area (m2) 8584
@ Total (mafs) 15608 Flow [mEJE',l 156.08

M&M ENGINEERING S.r.l.

Celone3_River RS: 37177 Profie: Tr = 200 anni
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Plan: Plan05 Celone3_River

M&M ENGINEERING S.r.l.

Celoned_River RS: 28154 Profile: Tr=

200 anni (Comimued)

| Top Width (m) B7.61  Top Width (mj) | | 8781
| Vel Total (m's) 1,83 Avg. Vel. (ms) | 183
| Miax Shi Bpih (m) 2,83 Hydr, Depth {m) 083
Caonv. Total {m3/s) 27834 Conv. (m3is) 27934
Length Wid. {m) 3043 Wetted Per. (m) 88.99
. Min Ch EI {mj) 21128 Shear (N/m2) 29.87
| Alphs 1.00 Stream Power (N/m s) 5463
Fiotn Loss (m) 0.08 Cum Volume (1000 mg) 18.14
(C&ELoss (m) 0.01  Cum SA (1000 m2) 17.96
Pian: Plands  Celone3_Rijver Celoned River RS- 25112 Frofile; Tr= 200 anni _
EGEev(m) 21420 Eiemen| | LeROB|  Channel  Right OB
__‘hfal Head (m) 014 WL n-Val ! Q.030 |
(WS Elev (m) 214.05 Reach Len (m) 300z 3002 J0.02
| Crit W.5. {m) 21335 Flaw Area (m2) 94.04
EG Slope (/m) 0002445 Area(m2) 94.04
@ Totat (mafs) 156.98  Flow (mdis) 158,98
| Top Width (m) 8035 Top Widdih (m) 90.35
| Mel Total {mis) 167  Ava, Vel (mis) 167
' Max Chi Dpth (m) 388 Hydr. Depth (m) 1.04
 Conv. Total (mals). 31749 Conv. (m3/s). 31749
Length Wig. (m)_ 3002 Wetted Per. (m) 6227
| Min Sh EI (m) 21018  Shaar (Nim2), 24.44
Alﬁ_:_a_ - 1.00  Stream Pawer (N/m s} 40,79 |
| Fretn Loss (m) 0.08  Cum Volume {1000 m3) 1540
G&E Loss [m‘.l 0.00 Cum S& (1000 me2) 1525 |
Plan: Plan05 Celone3_River Celonsd_Rwer RS: 22110 Profile: Tr=200anni -
EG. Elav (m) 21410 | Element | LefiOB| Channel| Right OB
' Vel Head (m) 018 Whn-Val | oom |
| WS, Elay (m) 21383 Reach Lan. (m) 28,42 29,42 2942
(CrtWs m) 21313 Fiow Area (m2) 84.70
EG: Slope (mim) 0.003705 Area (m2) 84.70
@ Total (m3fs) 156,98 _Flow (md/s) 156.98
| Top Width (m) G805  Top Width (m) 96.05
Vel Total (m/s) 1.85 Avg Vel. (mis) 1.85
Wi Ch Dpth ) 3.12  Hydr. Depth {m) 088
| Conv. Total (m3/s) 25701 Conv. (m3s) 25781
' Length Wid_ (m) 2042 \Welted Par. (m) a7.02
 Min Ch El (m) 210,81 Shear (Nim2) N2
Alptia 1.00 Stream Power (N/m s} 58.78
| Froin Loss {m) ‘0.0B  Cum Volume (1000 m3) 1272 |
C&E Loss (m) 001 Cum BA (1000 m2) 12.45
Fian: Plands  Celone3 River Celonel River RS 191688 FProfie-Tr= zﬂﬂanm -
EG.Elev (m) 214.01 | Element | enoB|  Channell  RignoB
Vel Head (m) 015 W n-Val 0.030
‘WS, Elev (m) 213.88 Reach Len. (m) 3005 3005 3005
| Crit WS, {m) 21386 FlowhAma(ma) 91.01
(EG.Slope (mim)  0.002306 Area (m2) 91.01 |
Q@ Total (mars) 156,98 Flow (md/s) 156,98
| Top Widih (m) 7850 Top Width (m) 7860
| Vel Total (ms). 172 Avg. Vel. (mis) 172
 Max Chi Dpth (m) 323 Hydr. Depth (m) 116 |
Canv. Total (ma/s) 32688  Conv, (m3/s) 32688
Length Wid. (m) 3005 Wetted Per.(m) 8138
Min Ch EI (m) 21D 53 Ehﬂﬂr (M) 25.29
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Pian: Plan05 Celone3_River Caloned_River RS: 10168

Alpha

| Frem Loss (m).
C & E Loss (m)

Frofie: Tr = 200 anni (Continuad)

Fian: Plan03 Celone3_River Celoned River RS:181.63

| EG. Elev (m)
| Vel Head (m)
WS Blev (m)

Crit WS, {m)

E.G. Slope (mim)

|.Q Total {mdis)
Top Width (m)

| Vel Total {mis)

(-fehetn G E3pthy ()

|-Gt Fotal) (eve).
|length ¥ad. ().

Min Ch El (m)

Alpha

' Frotn Loss (m)

C&E Lass(ny

Plan: Plan5 ﬂﬂiﬂnBS _River Celoned Rer RS 131.47

EG Elmr{m}

VelHead (m)

| W.S. Elev (m)

[CHUWS () |

|.EG. Slape (mim}

| QTotal(m3s) |

Top Width {m)

| MoiTolaifms) |

 Max Ghi Dpth (m)

|/Gonv. Total (mais)

| Min Ch Ef (m)
| Alpha
Frein Loss (m)

C & E Loss {m)

Ptan. Plan05 ﬂainnaa__ﬂh.lar Celoned_River RS:101.57

EG. Blev{m)

Vel Head (m)

NS Elevim) |

|Gt WS, (m)
E.G. Slope (m/'m)

QTotal(mds)

|_Tep Vdth (m)
Vel Total (mis)

| Max Chi Dpth (m)
| Canv. Total (mdfs)
Length Wad. (m)

 Min Ch EI (m)
 Alpha
| Fretn Loss (m)

e&Elosamy |

1.00 | Stream Power (Nfms) | | 43,63 |
015 Cum Volume (1000 m3) | 1013
018 Cum SA (1000 m2) 2.88
Frofile: Tr= 200 anni
213.70 | Element | LeROB  Channel|  Right OB
176 WAL n-Val | _ ao30
21184 Reach Len. (m) 3015 3015 | 3015
21250 Flow Area {m2) 273
0.018504  Area (m2) 2673
156,08 Flow (mdfs) 155.98
7.98 _Top Width (m) 1798
587 Avg Vel (mis) 58T
2,08 Hydr. Dapth (m) 149
121, 5 Conv, (mds) | 1215 |
3015 Wetied Per. (m) | 1692 |
208.96 Shear (N/m2) 271.37
1.00 Stream Power (Nims) 1583.81 |
048 Cum Volume (1000 m3) 837
012 Cum SA (1000 m2) 843
Profile: Trlmannl
213.00 Eiement | LenoB|  cChannel| Right OB
137 Winval I
21172 Reach Len. (m) 29.90 28.90 2890
21208 _Flow Area (m2) 30,25 |
0013578  Area (m2) 30,25 |
156,98 Flow (ma/s) 156.98
1844 Top Width (m) 1844
519 [Avg. Vel [rvs) =19 |
328 Hydr. Depth (m) 1.64
13472 | Conv, (m3¥s) 14|
2090 Wetted Per. (m) 18.59 |
20844 Spear (Nm2) 20564 |
1.00  Stream Powar (N/m s} 1067.20
D47 Cum Volume {1900 ma) 7.81 |
0.01  Cum SA (1000 m2) 7.88
Profile: Tr = 200 annl _
2120 |‘Emmbn | LeROB; Channg) RightoB
152 W n-Val 0.030
211.08 Raach Len. (m) 2472 | iz N2
211.88 Flow Area (m2) 878
0018691 Area (m2). 2876
156,98 Flow (mas) 156.88
2121 Top Width (m) 2121 |
546  Avg. Vel, (m/s) 5.46
2.75 Hydr. Depth (m) 1.36
1148.2 Conv. (m3fs) ! 11482 |
2072 Weted Per. (m) 21.83
20834 Shear (Nm2) 240,31
1.00 Elmampnwar{hlfms} 121 a‘r_
011 Cum Volume (1000 m3) B.62
D.01  Cum SA (1000 m2) 729
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Plan: Plan05 Celoned_River Celoned_River RS 7188 Profile Tr=200smi
EG Eev(m) 21221 | Hement Lef OB, Channal| Right OB
| Vel Head (m) 017 Whn-Val _ 0.030
| VLS. Elav (m) 21208 Reach Lan. (m) 30,73 30.73 30.73
Crit WS, {m) 21172 Flow Afea{m2) BT.01
E.G. Stope {mim) D.003074 Area (m2) BT.01 |
| @ Total (m3is) 156,98 Flaw (ma/s) 156.98
| Top Width {m) B8.57 Top Whdth {m) 83.57
Vel Total (m/s) 1.80  Avg. Val (mis) 180
Max Ghl Dpth {m) 3.87 Hydr. Depth (m) 0.88 |
| Conv. Total (mais) 2831.3 GConv. (m3is) 28313 |
 Length Wad. (m) 30.73_Watted Per. (m) 8022 |
Min Ch El (m) Zﬂﬂﬂﬁ Shaar (M) 28.08 |
Alpha 1 Dﬂ Siream Power (Nfms} 5246
| Frotn Loes (m) 018 Cum Valume (1000 m3) 4490
C&E Loss (m) 002 CumSA (1000 m2) 5,66
Pian: Plan05 Celone3_River Celoned_River RS- 41. 12 F‘mﬁa Tr=200 annl _
EG. Elav (m) 21204 Element LsfOB  Channel  Right OB
| Vel Head (m) 037 W n-Val . 0030
| WS, Blav (m) 21187 Reach Len. (m) 203 | 3033 3033
Gt WS (m) 211867 _Flow Area (m2) 5835 |
(EG. Slope (mim) 0000784  Area (m2) 5835 |
| Q Total (mals) 156.08 Flow (ma/s) 158.68 |
| Top Width (m) 78.18  Top Width (m) 7819 |
Vel Total (mis) 268 Avg. Vel (ms) 288
| Max Chi Dpth (m) 327 Hydr. Depth {m) 075 |
Caonv. Total {ma3is) 15&7_0 __lf::umr (mdis) | 15870
Length Whd. (m| 3033 Wetted Per. (m) | 7915 |
| Min Ch EI (m) 20840 Shear (Nim2) 7073
Alpha 100  Stream Power (Nfms) 19028
| Frein Loss (m) 017 Cum Volume (1000 ma) 28T
C & E Loss (m) 0.06  CumSA (1000 m2) 310
Fian: Pland5 Celone3_River Celoned_River RS: 1078 Profile: Tr = 200 anni
| E-G. Elev (m) 211,82 | Elemenl LeR OB Channell  Right OB
Vel Haad (m) 017 WL iVl | 0.030
W.S. Elev (m) 211.45 Reach Lan. {mj) T.77 .77 177
Crit W.B. {mi) 21064 Flaw Area {m2) B5.01
EG. Slope (mim) 0.003531 Area (m2) 8501
Q Total (m3fs) 15888 Flow (Imdis) 156.98
Top Width {m) 8388  Top Width {m) 93.88 |
Vel Total (mis) 185  Avg. Vel (mis) 185
| Mae Chi Dpth (m) 3.14  Hydr. Depth (m) n.ad
Canv, Total (m3/s) 26417 Conv. (m3s) 2641.7
Lengthwad (m) 777 Weited Per. (m) 94.45 |
 Min Ch El (m} 20831 Shear (Nim2) 347
Alpha 1.00 Stream Power (N/m g} 57.58
Froin Loss (m) 0.04 L‘:um Uulumn (1000 m3) | 0.50
(C&E Loss (m) 10.05 Cum SA (1000 m2) 049
Plan, Plan05 Celone3 River Celoned River RS 3.02° Profile Tr-zmannl
[ EG Elay (m), 211.53 _I_E_l_atmnt Laft GB l:hannnlg Right ©B
| Vel Head (m) 069 W n-Val 0.030
(WS, Eley (m) 210.84 Reach Len. (m) !
CHWS. (m) 21084 Flaw Area (m2) 4270
| EG. Siope {mim) 0008172 Area (m2) 4270
@ Total (mafs) 15608 Flow {ma/s) 156.08

M&M ENGINEERING S.r.l.
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Plan: Pland5 Celoned_River Celoned_River RS:3.02 Profils: Tr= 200-anni (Continued)

' Tap Width (m) 31.08  Top Width (m) 31.08
| Vel Total (mis) 388 Avg Vel (s as8
| Max Chi Dpth (m) 2.88  Hydr, Depih (m) 137

| Gonv. Total (m3fs) 1736.5 | Conv. (m3/s) 1736.5
| Langth Whd_ (m) | Watted Per. {m) 3160
:_mn ch El (m) 207.96  Shear (Nim2) 10788
| Alpha 1.00  Stream Power (Nim 5} 397.00
| Froin Loss (m) | Cum Volume (1000 m3)

C&ELoss (m) Cum SA (1000 m2)

HEC-RAS Plan: Plen05 River: Celonel River Reach: Celoned River  Pmfie: Tr= 200 anni

Reach Fiver St Prifile QTolsl  MnChEl WS Eev | (WS | EGHEev  EG SHope | VelChal | FlowAms  Top\Widh | Frouds # Chi
i) m) {m) i {m) imim} (m's} (m2] im)
Caloned River 67276 Tr= 200 ani 156.88 213,68 216.61 216.61 1131 0006050 bl 42560 0.5 100
Celoned River  B43.14 Tr= 00 anni 156.85 2358 21517 1582 21681 0i26a S8 P & 1.7
Ceboned River 61320 Tr= 200 @i 146.98 2260 21550 215.43 216.33 0003854 28 5183 0.2 0.
Celoned River 58284 Tr= 200 anni 15685 1.0 21604 214.28 21618 0001043 18 2253 4551 0
Caloned River 55200 Tr= 200 ani 156.88 21200 216.01 214.24 21616 0000810 16 .40 41.85 034
Celoned River 52180 Tr= 00 anni 156.85 210 1588 21500 21611 0002515 15 102.03 11425 na2
Ceboned River 48157 Tr= 200 @i 146.98 2173 1522 1522 211583 0008227 in 4218 2985 100
Celoned River 46230 Tr= 200 anni 15685 2128 21508 21357 21526 0001023 12 8 2.5 0
Caloned River 43055 Tr= 200 ani 156.88 2123 21517 21520 0000328 0.1 19056 131.1 0z
Celoned River 40112 Tr= 00 anni 156.85 218 21515 1518 0000455 0s 18841 152.28 024
Cebonel River 37177 Tr= 200 @i 146.98 21ZM 211513 1517 0000877 08 16868 15010 03
Celoned River 3152 Tr= 200 anni 15685 2272 21472 21472 215.08 0009820 27 823 T8.35 100
Caboned River 31117 Tr= 200 ani 156.88 21103 21378 21357 214.48 0035350 in 41560 .14 1.7
Celoned River 20134 Tr= 00 anni 156.85 2.8 1412 FiELH 214.28 0003155 18 0 &1 L]
Ceboned River 25112 Tr= 200 @i 146.98 210,18 214.06 1335 21420 0002445 167 .04 #0.35 052
Celned River 22110 Tr= 200 anni 156.95 2108 ELx] 21313 21410 0003795 15 0 %.05 0&
Caloned River 19168 Tr= 200 ani 156.88 21063 21386 21386 214.01 0002306 1.7 #1.01 TH.60 0.5t
Celoned River 16163 Tr= 00 anni 156.85 8.9 218 1250 21370 00ne54 587 T3 17,86 15
Cebonel River 13147 Tr= 200 @i 146.98 R 172 21208 212.08 0.0t3578 5.19 3025 184 ]
Celned River 10157 Tr= 200 anni 156.95 AiH 1108 1186 1260 0.18631 546 A6 a4 1.5
Caboned Rivr 7186 Tr= 200 ani 156.88 20808 21205 21172 121 0003074 180 &0 .57 0.5
Celoned River 4112 Tr= 00 anni 156.85 PR 2117 1167 N0 0008754 i .35 7819 0
Ceboned River | 10.7% Tr= 200 @i 146.98 A8.3 21145 21064 1162 0003531 15 .01 .88 g2
Celned River 302 Tr= 200 anni 156.95 A% 103 2084 21153 008172 38 4270 .0 100
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Affluente Torrente Celone — Secondo Tratto

Il secondo affluente del Torrente Celone oggetto di indagine si trova in prossimita
degli aerogeneratori numero 18 e 23 ed inoltre interseca, in corrispondenza della
sezione RS = 1142.22 un viadotto di accesso alla piazzola dell’aerogeneratore n.23
che sara oggetto di realizzazione. Al fine di garantire la continuita idraulica del corso
d'acqua interessato da detta viabilita si ¢ previsto 1’inserimento di un canale tombato a
sezione rettangolare di altezza 200cm e larghezza 50cm (RS = 1136).

Va osservato come il rilievo effettuato sul territorio (Foto 18, 19, 20 e 21) ha messo in
evidenza alcune differenze rispetto al reticolo idrografico RS = 1192.93 reso
disponibile del Sistema Informativo Territoriale (SIT) della Regione Puglia. In
particolare il corso d’acqua ha subito una deviazione rispetto al reticolo, rappresentato
nell’immagine in A3 mediante una linea rosa tratteggiata (“Vecchio percorso”).

E stata pertanto condotta una verifica che ha tenuto conto dell’attraversamento
mettendo in evidenza come 1’alveo dell’affluente risulta in grado di garantire il
trasporto della portata con tempo di ritorno 200 anni. A questo fa eccezione il tratto
compreso tra le sezioni RS = 1393.35 e RS = 1242.20, un tratto caratterizzato da esondazione in
sinistra idraulica con una portata sfiorata complessiva di 13.24 md/s, stimata sulla base della
modellazione monodimensionale precedentemente condotta. Essendo un’analisi condotta in
condizioni non stazionarie le portate vengono introdotte secondo idrogrammi di piena triangolari
con tempo di esaurimento pari al tempo di corrivazione stimato nell’analisi idrologica, pertanto la
durata complessiva dell’evento simulato ¢ pari a due volte il tempo di corrivazione. Una ulteriore
esondazione in destra idraulica si osserva per la sezione RS = 228.20 con una portata sfiorata
complessiva di 4.41 mds, stimata sulla base della modellazione monodimensionale
precedentemente condotta.

Inoltre, in corrispondenza della sezione RS = 327.15 verra realizzato un viadotto di
accesso alla piazzola dell’aerogeneratore n.18. Come & possibile osservare in Foto 21, in
corrispondenza di tale sezione non & presente un vero e proprio canale ma un avvallamento, con la
viabilita di accesso che seguira 1’andamento dell’attuale piano campagna. Pertanto non vi é alcuna
discontinuita idraulica. Comunque, le sezioni RS = 327.15 ed e RS = 317.34, a monte ed a
valle del nuovo viadotto hanno mostrato come 1’avvallamento suddetto consente il
trasporto della portata con tempo di ritorno 200 anni senza coinvolgere alcun
aerogeneratore. Come € possibile osservare nella rappresentazione in A3 (Figura 20), la
modellazione 2D ha messo in evidenza esondazioni di modesta entitd che non

coinvolgono nessun aerogeneratore, garantendo la sicurezza di questi ultimi. La posa in opera
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dei cavidotti in corrispondenza del nuovo canale tombato (RS = 1136) verra realizzata con

particolare attenzione attraverso una perforazione teleguidata (Trivellazione Orizzontale

Teleguidata” T.0.C.) fino ad una profondita pari a 3.5 metri al di sotto del fondo alveo.

otk

Foto n.19 - In corrispondenza di RS = 1192.93
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Foto n.21 - RS = 327.15
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Figura n.19 - Modellazione in HEC-RAS del canale tombato (RS

114



Figura n.20 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni (Scala 1:6000)
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Pian: Plan 06 Al _Celone_2_Rive Al Celone_2_Rive RS: 180270 Profile: Tr =200 anni
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Pian: Plan 06 Al _Celone_2_Rive Al Ceolone 2 _Rive RS: 138335 Profile: Tr = 200 annl (Continued)
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Pian: Plan 06 Af_Celone_2_Rive Al Ceolone_2_Rive RS: 118283 Profile: Tr = 200 annl (Continued)
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Pian: Plan 06 Al _Celone_2_Rive Al Celone_2_Rive RS: 98298 Profile: Tr = 200 anni
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Pian: Plan 06 Af_Celone_2_Rive Af Cslone_2_Rive RS 72728 Profile: Tr = 200 anni [Continuod)
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Pian: Plan 06 Al _Celone_2_Rive Al Celone_2_Rive RS 32715  Profile: Tr = 200 anni
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Pian: Plan 05 Af_Celone_2_Rive Af Cslone_2_Rive RS: 103.75  Profile: Tr = 200 anni [Continued)
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Affluente Torrente Celone — Terzo Tratto

Il terzo affluente del Torrente Celone passa in prossimita dell’aerogeneratore
n.19. Come & possibile osservare nella rappresentazione in A3 (Figura n.22), sia
I’aecrogeneratore n.19 che i cavidotti non risultano interessati direttamente dall’esondazione
con i canali esistenti che risultano adeguati per il trasporto della portata di piena con tempo di
ritorno 200 anni.

Foto n.22
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Figura n.22 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni (Scala 1:4000)
\ A

-
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Figura n.23 - Rappresentazione 3D dell’ Affluente Torrente Celone — Terzo Tratto
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Plan: PlanDs Al _Cel 3 _Riversn Al_Cel_3_Riversn RS: 24885 Profile Tr= 200 anni (Continued)
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Fretn Loss {m) 0.04  Cum Volume (1000 m3) 238
& E Loss (m) 000 | Gum SA (1000 m2) Lot
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EG‘ E1npﬂ{rrh"m]| UDMWE_ _A_mn {m2) 1836
Q Total (m3/s) 354 Flow (mds) 3.54
Tap Width (m} 7301 | Top Width (m) 73.01
Vel Total (m/s) 0.18  Awvg. Vel, {m; 0.1a
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Torrente Lorenzo / Sorense — Primo Tratto

Complessivamente sono stati investigati tre tratti del Torrente Lorenzo / Sorense.
Il primo tratto si trova in prossimita di una strada sterrata, che sara oggetto di
adeguamento con il passaggio dei cavidotti. E stata pertanto condotta una verifica
idraulica monodimensionale che, come ¢ possibile osservare nella rappresentazione in
A3 (Figura 24), ha messo in evidenza una esondazione rilevante in destra idraulica non
coinvolgendo il viadotto che passa a sinistra rispetto al tratto investigato, né alcun
aerogeneratore, garantendo la sicurezza di questi ultimi. Cio & confermato anche dalla
visualizzazione delle sezioni e della rappresentazione in 3D del tratto oggetto d’indagine, che

mettono in evidenza un significativo incremento di quota in sinistra idraulica.

Foto n.23
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Foto n.24

Foto n.25
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Foto n.26
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Figura n.24 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni (Scala 1:6500)

Legenda

—— Cavidotto esterno
—— Cavidotto interno
—— Viabilita esistente
—— Viabilita da realizzare
—— Viabilita da adeguare

| Sottostazione Elettrica

—— Aerogeneratori




Figura n.25 - Rappresentazione 3D del Torrente Lorenzo / Sorense — Primo Tratto
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Torrente Lorenzo / Sorense — Secondo Tratto

Il secondo tratto del Torrente Lorenzo / Sorense si trova in prossimita degli
aerogeneratori numero 9, 20 e 21 ed inoltre interseca in due punti un viadotto
esistente, in corrispondenza di due canali tombati rappresentati nelle foto
successive. Il primo (RS = 958) e a sezione ellittica con larghezza massima
400cm ed altezza 260cm. Il secondo (RS = 177) ha sezione quadrata di lato
300cm. E stata pertanto condotta una verifica che ha tenuto conto degli
attraversamenti mettendo in evidenza come 1’alveo dell’affluente risulta in grado
di garantire il trasporto della portata con tempo di ritorno 200 anni. In
particolare, in corrispondenza del primo canale tombato vi € una esondazione con
una portata sfiorata complessivamente pari a 7.49 m®/s, stimata sulla base della modellazione
monodimensionale precedentemente condotta. Per il secondo canale tombato vi e una
esondazione di maggiore entita definita a vantaggio di sicurezza con una portata
sfiorata complessivamente pari alla portata totale pari a 36.77 m%s Essendo un’analisi
condotta in condizioni non stazionarie le portate vengono introdotte secondo idrogrammi di
piena triangolari con tempo di esaurimento pari al tempo di corrivazione stimato nell’analisi
idrologica, pertanto la durata complessiva dell’evento simulato ¢ pari a due volte il tempo di
corrivazione. Come € possibile osservare nella rappresentazione in A3 (Figura 28),
I’esondazione non coinvolge direttamente nessun aerogeneratore, garantendo la sicurezza di
questi ultimi. La posa in opera in corrispondenza dei due canali tombati, RS = 958 e RS =
177, verra realizzata con particolare attenzione attraverso una perforazione teleguidata
(Trivellazione Orizzontale Teleguidata” T.0.C.) fino ad una profondita pari a 3.5 metri al di

sotto del fondo alveo.
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Foto n.27

Foto n.28
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Foto n.29

Foto n.30
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Foto n.32 - Canale tombato a sezione circolare (RS = 177)
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Figura n.28 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni
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Figura n.29 - Rappresentazione 3D del Torrente Lorenzo / Sorense — Secondo Tratto
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Plan: Pland5  Lorenzo_Sorense2  Lorenze_Sorensed RS 128442 Profile: Tr = 200 anni

(EG.Eev(m) 28037 Elemeni _ LefioB|  Channel  Right OB
 VelHead (m) 010 WanVal. | 0.030
| WLS. Elew (m) | 28027 Reach Lan. (m) . 2831 293 | 2931
| Gt WS, (m) 26004  Flow Area (m2) | Nt
| EG-Siope (vm) = 0.003158  Area (m2) | 2872
:.-F!_TEE_';L{F_'??_?%I 36,77 _ Flow (mais). | — 1A
 Top Width (m) | 42 38 Top Width () . 4238
| MeiTolalfms) | 138 Avg. Vel (mis) | | 138 |
 MaxChi Dpth (m) 093 HydrDepth(m) | | 063
' Conv. Total (mals) 654.4  Conv, (m3fs) | | 654.4
(Lengthwad. (m) 2031 Wetted Per. (m) , 42.44
(MnChEi(m) = 27934 SheariNm2) | 18.50
| Alpha 1.00 ‘Siream Power (Nims) | _ 26.83 |
FreinLoss{m) 0. 16 Cum Volume (1000 m3) | 12143
| € &E Loss (m) 0.01  Cum SA (1000 m3) 10480
Flan: Plan05 Lorenzo Sorense? Lorenzo Sorense2 RS: 126511 Frofile: Tr=200 anmi
| EG. Elev (m) 1 280.18 Element | Lefi OB | Channel  Right OB
. W} Haad [m) 024 WL n-'ufal. [ 0030
i VWS, Elev (m) 27885 Reach Len, (m) Il 3030 30.38 30.30
Crit WS {m) 27985  Flow Area {m2) I Il 16.97 |
E.G. Slope (mim) 0011672 Area (md) I Il 1687 |
Q Total (m3/s) BT Flow {mifs) . 3877
| Top Width (o) 38.30 | Top Width (m) I —
| VelTotal fmis) 217 Avg.Mel(ms) | L 217
| Max Chi Dpth (m) 0.79 Hydr. Depth (m) I L 047
| Conv. Tolal (m3fs) 3403 Conv. (mdls) . 3403
|LengthWid. (m} 30,30 | Wetted Per. (m) | . 3634 |
. Min Ch E!(m) 27818 Shear (N/m2) ! 5343
| Alpha ! 1.00 Stream Power (Nfms) . 11580
| Fretn Loss (m) _ 0.50 Cum Volume (1000 m3) 12078
(Ca&ELoss(m) 0.03 | Cum:5A (1000 m2) L 103,54
Pian: Pland5  Lorenze_ Sumns&! Lorenzo_Sorensed RS: 1234, ﬂi Profile; Tr = 200 anni
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| Mel Head (m) 0.53 W, n-Val. | N .
(WS Blevim) 279.14 _Reach Len, (m) 29.18 29.18 2018
| Crit WS, (m) 279.30  Flow Area (m2) | L 140
| EG. Slope (mim)  0.024837  Area (m2) | 11.40 |
| Qotal m3fs) | 3B.7T | Flow (mdds), | L %7
| TopWidth (m) 2360 | Top Width (rri) | 23.80 |
| Vel Total mis} 3.23  Avg. Vel (mis) | | 323
| Max Chi Dgth (m) 0.98 Hydr Depth (m) . 048
| Cony, Total (mdss), | 2333 Comvilmds) | L 2333
| LengthWad. (m) 2918 WeltedPer (m) | | 2388 |
(MinChEI(m) 27816 Shear (Nm2) L W72z |
| Alpha | 1.00 Stream Power (N/m s) | areaT
(FremLoss(m 004 GumVolume (1000m3) | 12038
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Pian: Plan05 Lorenzo_Sorense?  Lorenzo_ Sorensed RS 120562 Profile: Tr = 200 anni
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Crit W.E. {m) | 278.44  Flow Area (m2) [ 49.28
;_E'.G. Slope {mim) 0.000588  Area (m2) I L 43.28 |
| Q@ Total (M3/s} . (3877 | Flow (m3/s) 8.1
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Plan: Pland5  Lorenzo_Sorense2  Lorenzo_Soense2 RS 1205 82 Profile:

M&M ENGINEERING S.r.l.

| Tap Width -:111} 5-_1_?3 Top Witdih i
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Plan: Plan05  Lorenzo_Sorense2 Lorenzo_Sorense2 RS: 117522 Profile: Tr = 200 anni
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' Flow Area (m2) 76.93
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Flow (mais) 3B.TT |
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Plan: Pland5  Lorenzo_Sorense2  Lorenze_Sorense2 RS 111542 Profile: Tr = 200 anni (Continued)
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Ftan: Plan05  Lorenzo_Sorensel Lorenze Soense2 RS: 1054.5 Profile: Tr = 200 anni
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3054 Wetted Per. {m)

27680 Shear (Nm2)

100 Stream Power (Nims)
000 Cum Volume (1600 m3)

000 | Cum SA (1000 m2)

27812 Element
000 Wn-Val
ET‘H 11  Reachlen, {_IIT_I
_ Flow Area (m2)
1 'DDGDSB | Area {m2)

3877 Flow (mdls) _
78.52 _Top Widih (m)
023 Avg. Vel (mis)
279 _Hydr. Depth (m)
58846 Conv. (m3(s) _
28.04 \Wetted Per. (m)
27632 Shear (N/m2)
1.00  Stream Power (N/m's)

0.00  Cum Volume (1000 m3)

0.00 Cum SA (1000 m2)

Left 08|

3054

Leh 08|

E:hhrmal
0.030 |
(30.54 |
111.83 |
111.B3
36.77 |
THO4 |
033
1.55
4890.0
T2 Etl-
082
027
10615
nes

Lorenzo_Sorensal RS 1023 EE F'ml‘ie Tr =200 anni

Channel|
0.030
zs 84

128.48
12848
‘77
79.52 |
028
162
58246
79.77 |
062
018
102.48

89.37

Right OB:

3045

Right OB

3054

Right 08

2684

179



M&M ENGINEERING S.r.l.

Plan: Pland5  Lorenzo_Sorense2  Lorenze_Sorense2 RS:905.01 Profile: Tr= 200 anni

EG.Eev(m) 27912 Elemeni _ LefioB|  Channel  Right OB
 VelHead (m) 000 WhnVal. | 0.030
| WS, Eley (m) | 27811 Reach Len. (m) . 31 &6 3166 31 66
MW‘E -{m) | Flow Area (m2) { | 18988
| | 0.000020 Asea (mZ) { 169,96
a Tﬂtil mas) 36,77 _ Flow (mais) | — 1A
. Top Width {m)} | 8518  Top Width (i) | 0518
| MeiTolalfms) | 022 Ava. Vel (mis) | | 022
 MaxChi Dpth (m) 284 HydrDepth(m) | 177
' Conv. Total (mals) 8266.5 Conv, (m3/s) | | B6RS
(LengthWad. (m) 3186 Wetted Per. (m) , 96,44
(MinChEl(m) 27628 Shear(Nm2) 03
:_Nma 1.00 ‘Siream Power (Nims) | _ 007
Frein Loss {m) 1l 060 Cum Volume (1000 m3) | [ 98.15
| € &E Loss (m) 0.01  Cum SA (1000 m3) 8662
Flan: Plan05 Lorenzo_Sorense? Lorenzo Sorense2 RS: 88335 Profile: Tr=200anm
| EG. Elev (m) 1 278.11  Element | Lefi OB | Channel  Right OB
. WP Haad [m) 0068 WL n-'ufal. [ 0030
i VWS, Elev (m) 278.04 Reach Len, (m) Il 2835 28.35 28.35
;Clﬂw.i-{_m_:l 27789 Flow Area {m2) I Il 3261 |
E.G. Slope (mim) 0005803 Area (m2) I Il 3261
Q Total (m3/s) BT Flow {mifs) . 3877
Top Width () 10667  Top Width {m) Il L 10667
Vel Toml is) 113 Avg. Vel {mis) [ [ 113
| Max Chi Dpth (m} 289 Hydr. Depth (m) I 031
| Conv. Tolal (m3fs) 482.7 Conv. (mals) | 4827
|LengthWid. (m} 2535 | WWeited Per. (m) | . 1048 |
. Min Ch E!(m) 27815 Shear (N/m2) ! 1684
| Alpha ! 1.00 Stream Power (Nfms) . 18.89
| Fretn Loss (m) Cum Volume (1000 m3) 94 86
| CAELoss(m). CumSA(1000m2) | 8381
Pian: Pland5  Lorenze_ Sumns&! Lorenzo_Sorense2 R8:953 Profie: Tr = 200 anni
|EG. Elev (m) 278.57 | Element | Lenos| Channel RightOB.
| Mel Head (m) 073 W n-Val. | I |
(WS Blevim) 277,84 Reach Len. (m) 3115 NTs | 73
| Crit WS, (m) 277.84  Flow Area (m2) | | 9.69
| EG. Slope (mim)  0.011052  Area (m2) | 9568
Qotal(mals) 3877 Flow (mds) | -
 TopWidth (m) 657 Top Width (m) _ eE7
Vel Total /sy 379 Ava. Vel (m's) | a7
| Maxchl Dgth (m) 174 _ Hydr. Depth {m) , 145
Conv, Total (m3/s) 3498 Conv. (m3is) _ |  was
Lengthwd. m) 3175 Wetted Per. (m) | 80
_Mm Ch El {m} 1l 27610 Shear (Nm2) [ 122.11 Il
| Alpha | 1.00 Siream Power (N/ms) | 46333
(FremLoss(m 085 GumVolume (1000m3) | ez
|CBE Loss (m] 010 Cum SA (1000 mZ) | B2.01
Plan: Plan05 Lorenzo_Sorense?  Lorenzo_Sorense? RS: 60325 Profile: Tr=200-annl
i E.G. Elav [m) 27751  Elemant _ LenoB| Channgl  Right OB
;‘u’al Haad (i) 174 WA n-Val. L 0.030 |
W.5. Elev {m) 27578 Reach Len. (m) I 2044 2844 2944 |
: Crit W.E. {m) | 278,10  Flow Area (m2) [ 530
| EG. Slope (mim) 0252378 Area (m2) I L 6.30
\QTotal(md/s) 377 Flow (mds) 38.77
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Plan: Pland5  Lorenzo_Sorense2 Lorenze_Sorensed RS 90325 Profile: Tr= 200 ann| {c:antmuadj

732 Co

Tnp'h'ufﬁlhtl‘n]

_Euﬂrrr annr (Nfm 5)
Cum Volume (1000 m3)
Cum SA (1000 m2}

| Tap Wadth (m) T-‘-'I_J'_B_?
VelTolalimisi 583 Aw Vel (mis)
MaxChiDpth(m) 038

(MinChEm) | 27543

Alpha o 1w
(Frontosser) 120

'_CEEI..;IBE {rm 0.45

3062
5.83

an
?32
3064
50899
2980 57
G398

81.41

Pian: Plan05  Lorenzo_Sorense2  Lorenze Sorense? RS:BY3.81  Profile. Tr=200 anni

(EG.Elevim 27588
(VelHead(m) 022
(WS- Elew(m) 27584
| Gt WS (m) . 27588
(EG.Slope (mim)  0.016004
QTotal(m¥ls) 3677
TepWidth(m) 5141
; Val Total (m/s) 207

| Max Chl Dpth (m) 0BZ
| Conv. Total (m3/s) Z80.7

| Length Whd_ (m) 3020

| Min Ch EI (m) 275.01
Alpha )
| Frotn Loss (m) 080 Cum

| C&ELoss (m) 001

Plan. Plan05 Lorenzo_Sorense2 Lorenzo Sorense2 RS: 8436 Profile: Tr=

(EG.Bev(m) 27524
[eLhaag {m- 2! 033
| WS Elev (m) . mam
[oMWI.om 27500
|EG.Siops (Wm) | 0.025777
| QTotal (mars) 0.7 4
| Top Vdih () 455
|veiTolal{mis) | 2.53
| Max Chi Dpth (m) $.53
o0y Toial ghsie) || 2204
[Length Wd. (m) | 2989 4
| Min €h El (m) 27438
(Apha l 1.00
Frinloss(m) 014
| C&ELoss(m) 0.04

Plan: Plan05  Lorenzo_Sorense2 Lorenzo_Sorense2 RS 813.71

EG.Eevim) 27466
| ' Vel Head (m) _ 0.08
(WS Elev(m | 27480
CtWS.(m) 274.38
(EG:Siape (m/m)  0.002427
| @ Total (mifs) | 38.77
| TopWidth(m) | 6077 |
| Vel Total {mis) 1.04
| Max Chl Dpth (m) 074
| Canv. Tolal (mdfs) 746.4
prenoih WL g1 el
| Min Ch E (m). L

Element Len 08|  Channel Right OB
Wt n-Val, ko
'Reach Len, (m) 3020 3020 | 3020
Flow Area (m2) 17.73
Area (md) 17.73 |

Flow (ma/s) 3877 |
_ Top Whdth {m) 51.41 |

Ay, Vel (mis) 207

‘Hydr. Depth {m) 0.34

Conv. (mars) 200.7 |

Wetied Par. {m) 51.44

Shear (N/m2) 5411

Siream Pawer (Nim 5] 112.18 |

Cum Volume (1000 m3) | 8381

Cum 84 unuu m2) 8021 |

200 annl

_ Element LefiOB|  Channel  Right OB
W, n-Val. . bpsg !
Reach Len, (m) 29 88 2989 29,88
Flow Area (i2) 14.58

Area (m2) 14.58 |

Flow (m3’s) 3877

Top Widih (m) 4488

L Avg. Vel (mys) 252 |

Hydr. Depth (m) 032

. Comv, (mais) 2200 |

Wetted Per. (i) 4490

| Shear EN.I'mzl . B1.95

| Stream Powar (Nim s} zuﬁ ag |

Cum Volume (1000 m3) 8312 |

Cum SA (1000 m2} 78,75

Frofile: Tr = 200 anni R

Element Let OB Channel  Right OB,
Wt n-Val. 0.030

Reach Lan, (m) 3015 30.15 | 3015
| Flow Area (m2) 35.20 |

_ Area (m2) 3529

Flow {m&l‘a} /I

Top Width {m) B9.7T |

| Avg. Vel (mis) 1.04

“Hydr. Depth () 0.51

| Conv. (mais) TAG4

Viltted Par. (m) B8.83

 Shear (Nm2) 1203
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Plan: Plan05  Loreneo_Sorense?  Lofenzo_Sorense? RS 81371 Profile: Tr= 200 anni (Continued)

| Alpha 1.00 Stream Power (Nms) | [ 1283
(Froinloss(m) 012 CumVolme(1000m3) )
C & E Loss (m) 0.00 Cum SA (1000 ma} _ 77.04
Plan: Plan05 Lorenzo_Sorense2  Lorenzo_Sorense2 RS:783.57 Profile: Tr = 200 anni
(EG.Eev(m | 27453 Element | LenoB| Channel RightOB
| Mel HB:[d ] . 010 WA nvalL . 0.030
(WS.Elev(r) | 27443 Reach Len, (m) B AN s A %00
CitWs.(m  Flow Area (m2) 2583
(EG . Siope (wim) | 0.007494 Area (m2) | 2583
; O Total {m3/=} | 3677  Flow {m3fs) | 3@77
| TopWidth {m) | 7307 TopWidth(m) | | 73,07 |
| VelTotal (m/s) 143 Avg. Vel (mis) | 143 |
| Max Chi Doth (m) 062 HydrDepth(m) | 0.35
| Conv. Total (m3is) 4248 Conv, (m3/a) | 424.8
| Length Wad, {m) | 3077 Wetted Per, (m) [ [ 7313
| Min Ch E1 (m). 27381 Shear(Nim2) _ _ 2576
. Alpha | 1.00 Stream Power {N.u’m 5} [ | 36.95
. Frcin Loss {m) 018 Cum Volums (1000 m3) | 91.46
CA&ELoss(m) 0.01 Gum SA (1000 m2) _ | 7480

Ftan: Plan05 Lorenzo_Sorense2 Lorenze Sorense? RS:T52.78 Profile: Tr = 200 anni

| EG. Elay (m) 27434 Element | LehoB  Channel  Right OB
| Vel Head (m) 0.08 W n-Vai. | 0.030 |
(WS- Elevim) 27426 ReachLen. (m) i sl 900 |
| Crit WS. (m) 2! _ Flow Area {m2) 1 20.18
| EG. Slope {mim) 0.004848  Area (m2) . 2018
QTotal (m3ss) L3007 L Flow ) . —
. ' Top Wit (m) 7280 Top Widih (m) _ T2.80
| Vel Total (mis) ! 125 Avg. Vel (mis) . . 1,28 |
| Max CHl Dgth (m) 117 Hydr Depth (m) ! 0.40
pCanv. Totei (nas). 5281 Comv.(mdfe) | — Al
2969 Wetied Per (m) | 7283
27308 Shear(Nm2) | . tagoz |
100 Stream Power (Nims) 23,97
018 Cum 'u"nluma (1000 m3) | | E0B1 |
0.01 | Gum SA (1000 m2) . [l 8

Plan: Plan05 Lorenzo Serense? Lorenzo_Sorense2 RS: 7231 Profile: Tr =200 anni

EG. Elm.r (m) a4 '14 | Element | Left t:JEl- Channel  Right G_B';
:‘-r‘al Head (m) D4 WA n-'u'-l L ] 0.030 —
[ W52 Bl (m) 27400 ReachLen. (m) | 034 3034 | 3034 |
(COtWS.(m 27386 Flow Area (m2) | 2208
(EG.Slope(wm) 0009293 Area (m2) | 208
(QTotalqndls) 377 Flow (mdls) . .77
(TopWidth(m) 5908 Top Width (m) . 08
| Wel Total (mis) | 167 Avg. Vel (mis) | 1.67 |

Mmcm Dpth (mp 0.81 Hydr Depth (m) _ _ 0.37 |

' Conv, Total (m3is) 3814 Conv. (m3fs) _ _ 3814
(LengthWid. (m) 3034 Wetled Per. (m) . 5816
| Min Ch EI (m) | 27319 Shear (Nm2) . 401
| Alpha Il 1.00  Stream Power (N/ms) | 5664
| Fretn Loss (m) 0.33 Cum Volums {1000 m3) | | 80.85
|C&ELoss(m) 0.00  Cum SA (1000 m2) 70.68
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Plan: Plan05  Lorenzo_Sorense2 Lorenze Sorense2 RS:89278 Profie: Tr=200 annl
(EG.EBlevim) 273.81 Element Left OB|  Channel  Right OB
 VelHead (m) 0.18 WL n-Val. | 0.030
| WLS. Elew (m) 27383 Reach Lan, (m) ana4 014 | 3014
MW‘E -{m) 27383  Flow Area (m2) 19.47 |
| 0.012622 Area (m2) 1947 |
a Tﬂt‘l (mam) 36,77 _ Flow (mais). 3677 |
| Top Width (m) . 54.27 | Top Wiath (i) 54.27
| Mol Total fvs) | 1,89 | Avg, Vel (m/s) | 18|
 MaxChi Dpth (m) 101 Hydr Depth(m) | 036 |
| Conv. Total (mals) 3273 Conv, (m3fs) 3273
: L&_ng_th Wad. (m) 3014 Wened Par. {m) 54 33
(MnChEi(m) = 27262 Shear(Nm2) 443 |
:_Nma 1.00 Siream Power (N/m 5] BATT
Freinboss{m; 041  Bum Volume (1000 m3) m&:l 8822
| € &E Loss (m) 000 Cum SA (1000 m3) 68 .96
Flan: Plan05 Lorenzo_Sorense? Lorenzo Sorense? RS: 88262 Profile: Tr=200anm
| EG. Elev (m) 1 27340 Element Lefi OB | Channel,  Right OB
. WP Haad [m) 0.22 | WL n-'ufsu. 0030
i VWS, Elev (m) 27318  Reach Len, (m) 3035 30.35 3035
Crit WS {m) 27320  Flow Area {m2) 17.58 |
E.G. Slope (mim) 0014817 Area (md) 17.58
Q Total (m3/s) BT Flow {mifs) 3877
| Top Width {m) 47.03  Top Width (m) 47.03 |
Vel Total (mis) 209 Avg. Vel {mis) 208
 Max Chi Dpth (m) 0.70 _Hydr. Depth m) 037
| Conv. Tolal (m3fs) 304.1  Conv. (mdls) 304.1
| Length Wid. (m) 30,35 | Wetted Per. (m) 47.08 |
. Min Ch E!(m) 272 48  Shear (N/m2) 53.57 |
| Alpha ! 1.00  Stream Pawer (Nim s) 111.89 |
| Frctn Loss (m) . 034 Cum Volume (1000 m3) 88 56
(CAELoss(m) 000 CumSA (1000 m2) 6744
Plan: Plan05 _Lorenzo_Sorense2 Lorenzo_Sorense2 RS:632.27 Profile: Tr = 200 anni
| EG. Elav (m) 27308 Element LeNOB| Channel| Right OB
| Mel Head (m) 017 | W, n-Val. I .
WS Bevim) 27289 Reach Len, (m) 2919 29.18 2019
| Crit WS, (m) 27289 Flow Area (m2) 2040
| EG. Slape (mim) 0.012518  Area (m2) 2040
| QTotal (m3/s) 3877 | Flow (mdds), 36,77 |
| TopWidth (m) 6065 | Top Width (rri) 50.65 |
| Vel Total mis} 1.80  Avg. Vel (m/s) 1.80 |
| Maxchl Dgth (m) 0.46 Hydr Depth (m) 034
| Cony, Total (mass), 328.7  Conv. (mdfs) 3287 |
| Length Wad. (m) (2919 Welted Per. (m) 6oes |
(MinChEI(m) 27243 Shear (Nm2) 4126
| Alpha | 1.00 Stream Power (N/m s) 7437
| Fretn Loss (m) 013 Cum Volume (1000 rml 83,08
|CBE Loss (m] 0.04  Cum SA (1000 m) B5.80
Plan: Plan05 Lorenzo_Sorense?  Lorenzo_Sorense? RS: 603.08  Profile: Tr=200-annl
i E.G. Elav [m) 27255 Eleman Lefl OB | Channgl  Right OB
;‘u’al Haad (i) 004 Wik n-Val. L 0.030 |
W.5. Elev {m) 27251 Reach Len. (m) 3048 3048 3048
: Crit W.E. {m) 27227 Flow Area (m2) 3984
| BG. Slope (mym) 0.002144  Ares (m2) 39.84 |
| Q@ Total (M3/s} (3877 | Flow (m3/s) 8.r7

M&M ENGINEERING S.r.l.
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Plan: Pland5  Lorenzo_Sorense2 Lorenze_Sorense2 RS;803.08 Profile: Tr= 200 ann| {c:antmuadj
Top Width {m)

3048 W

_Euﬂrrr annr (Nfm 5)
Cum Volume (1000 m3)
Cum SA (1000 m2}

| Tap Wrdth {fﬂ.‘r 86, Hﬂ

Vel Tol fmis; 052 Avg. Vel (mis)
| Max Chi Doth (m) 074

: 7941
MinChEI(m) 27177 Sh

| Alpha . 1.00
(Frontoss(m) 002

'_CEEI..;IBE {mj 0.01

Plan: Plan05  Lorenzo_Sorense2 Lorenzo_Sorense2 RS 572.58

(EG.EBlevim) 27282
| VelHead (m) oo

(WS Elev(m) 27251
 Cat Ws. (m)

| EG. Siope fmim) | 0.000351

| Q Total (m3/s) Il 38.77 |
 Tap Width (m) Il 50.31

; Val Total (m/s) 0.53

| Max Chl Dpth (m) 1.08
| Conv. Total (m3/s) 19631
| Length Whd_ (m) 2588
| Min Ch EI (m) 271.43
(Alpha 180
| Frein Loss (m) 0.01
(CEEloss(m) 0.00

Plan. Plan05 Lorenzo_Sorense2 Lorenzo Sorense2 RS:5436 Profile: Tr=

pEEan )| 27257
vt Hewd () = 0.02 |
| WS, Elay (m) . 27249
| CHWS.(m)
|EG.Slops (/m) | 0.000436
| QTotal (mdls) 36T 3
| Top Width (m) B850
|velTotal (mis) | 057
| Max Chi Dpth (m) 1.10
o Teais (evie)| | 17817
|LengthWd. (M) 3110 1A
| Min Ch E (m) . anae
 Alpha il 1.00
Frinloss(m) 0.01
| C&ELoss (m) 0.00

8566 |
082 |
.48 |

?F¢ 1

88, E'E
958
gagz

8721

B3.65

Profile Tr= 200 Ennl

Plan: Plan05  Lorenzo_Sorense2  Lorenzo_Sorense2 RE:5125 Profile: Tr=

[EG E!mr m 27250 E
[ .WF Haad (m) | 0.0z
| WS, Elev (m). o 27248
|Gt WS, (m) .
|EG: Siope (mim)  0.000535
| @ Total (mifs) | 3877
| Top Width (m) 81.08
| Vel Total {mis) 082
| Max Chi Dpth (m) 115
| Canv. Tolal (mdfs) 1589.8
|LengthWAd. {m) 21.40
' Min Ch E} {m) S TA E

 Element Len 08|  Channel Right OB
W n-Vail, . oow
| Reach Len. (m) 2588 28:88 28.99
- Flow Area (m2) 6O.58
Area(md) 65.89 |
Flow (ma/s) 877 |
_ Top Whdth {m) 80.31
Avg. Vel (mis) 0.53
‘Hydr. Depth {mi) 077
Conv. (ma/s) 19631 |
Watted Par. fm) 90.36
Shear (N/m2) 268
Stream Power (N/m 5) 140
| Cum Volume (1000 m3) | 85,53 |
Cum 84 umu m2) 6096 |
200 annl
 Etement LefiOB|  Channel  Right OB
Vi, n-Val. . oo30 |
Reach Lan (m} g 31.10 3110
 Flow Area (m2) 6500
Area [1112} B5.00
Flow (m3‘s) 3677
Yop \dth (o) gee0
Avg. Vel (ms) 057
Hydr. Depth {m) B3|
. Comv, (mais) 17617
Wetted Per. (i) 88.64
| Shear | EN.I'mzl - 313
| Stream Powar (Nim s} 177 |
' Cum Volume (1000 m3) | 8356
Cum SA (1000 m2} 58.36
200 anni R
Element Left OB  Channel  Right OB,
Wi n-Val, 0.030
Reach Lan, (m) 2740 27.40 | 27.40 |
| Flow Area (m2) 58.09 |
_Ama (m2) 58.88 |
Flow {m&l‘a} w|IT
Top Width {mi) 81.08
| Avg, Vel (mis) 0.62
“Hydr. Depth {m) 0:73 |
| Conv. (mais) 1589.8
Wented Per. (m) B1.13
_ Shear (N/m2) s81
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Plan: Pland5  Lorenzo_Sorense2  Lorenzo_Soense2 RS: 5125  Pofie: Tr =200 annl (Continued)

| Alpha

prmn lossing

C&ELoss (m)

Flan: Plan05  Lorenzo _Sorense2  Lorenzo Sorense? RS: 4851

| EG. Elev (m).
| WS, Elev (m)

| CrtWS.(m)

| EG. Slope (m/m}
| O Total (ma/s)
| Top Width {m)

| VelTotal (mvs)
| Max Chi Dpth (m)

 Conv, Total (m3‘s)
' Lengih Wad, (m)
| Min Ch & {m)
| Alpha
| Frein Lass (m)
C &E Loss {m)

1_I;I_IJ_ Stream Power (N/m s)

0.01 Cum Volume (1000 m3)

0.00 Cum SA (1000 ma}

27248
0.01
7247

Wonval
. Reach Len, {m)
_ Flow Area (m2)

0.000239
36.77
B2.36

049

| Aten (m2)
Flow (m3/s)

|/ ToR WVictty ()
Avg. Vel, (mis)

151
2380.5
31,81
27098
1.00
0.0
0.00

 Hydr. Depth (m)

Cony, (m3/s)

| Wetted Par, (m)

_ Shear (N/m2)

_ Stream Power {H.u’m 5}
Cum Volume {1000 m3)

_ Cum SA (1000 ma)

Profile: Tr=

LeftoB|

3BT

238

1.8 |
5672

<00 snni-

Channal|

0.030
3161
7583
7563
38,77
8236
048
23805
B2.43
2.15 |
1.04
T8.81

53.48

Ftan: Plan05 Lorenzo_Sorense Lorenze Sorense2 RS: 45348 Profile: Tr = 200 anni

F'lan PIan&E Lorenzo_Sorensal

EG. Elay (m) 27248
| Vel Head (m) 001
| WS Elev (m) 27248
GOt WS, (m) B
(EG.Slope(wm 0000230
| Q Total (mals) »77
| Top Width {(m) 12540 1)
| Vel Total (mis) 0.40

| Max Chi Dpth (m)

| Conv, Total (m3is) 24743 C
| Length Wid. (m) 80,06 |
| Min Ch E} (m). 271.08
| Alpha 1.00
| Frctn Loss (m) 0.00
| C&E Loss (m) 0.00

143 Hy

Elament

Wonval

Reach Len, {_n'r1

| Flow Area (m2)
| Area (m2)
| Flow (mass)

T Wicth (m)
Ava. Vel (mis)

Stream Powear (Nims)

Cum Volume (1000 m3)

Cum SA (1000 m2)

| E.G. Elav (m) 27247 Element Len OB |
| Vel Head (m) 0.82 WM. n-Vai, |
(WS.Elev(m) 27248 Reach Len. (m) 3070
(CAtWS.(m _ Flow Area {m2)
| EG. Slope {mim) 0.000338 Area (m2)
QTotal (m3ss) 307, LTI (A,
. Tnp Wit (m) BO.72  Top Widih (m)
| Vel Total (mis) 054 Avg Vel (mis)
| Max Chi Dgth (m) 127 _Hyde Depth (m)
| Conv. Total {mds) | 20088 | Conv. (mafs)
ILnrqtthd {mi 3070 Wetted Par. {m)
- 27118 Shear(Nm2) |
1.00  Stream Power (N/im s)
001 Cum Volume (1000 3)
000 | Cum SA (1000 m2)

3066

E:hhrmal
0,030
3070
6772
B7.72
I\TT
80. ?2
054
0.84
20068 |
80.78 |
216
1.58
7754
5091

Lotenzo_Sorersa? RS 4228 Profie: Tr =200 ann|
Left CIB|

Channel|
0.050 |
5088 |
91.02
g1.02 |
3677
127.40

040
0T

24243
127.44

1.61 |
085
7510

4771

Right OB:

3181

Right OB

3070

Right 08

3068



M&M ENGINEERING S.r.l.

Plan: Pland5  Lorenzo_Sorense2  Lorenze_Sorense2 RS 38214 Profile: Tr= 200 anni

(EG.Elev(m) | 27248 Elemen Left0B|  Channel  Right OB
\VelHead(m) 0.00 WA n-Val. ! 0o
| WLS. Elew (m) 27248 Reach Lan, (m) . 28,18 2318 2318
| GfHW‘E Am) | Flow Area (m2) 189.49
(EG.Slope (mim) | 0.000035 Area (m2) 169.49
QToai(mis) 3877 Flow () 3877
(TopWAdth(m)  147.35 Top Width (m) 14735
(VelTowl(ms) 022 Avg. Vel (mis) | 022
MaxChiDpth(m) 213 Hydr Depth (m) . 115
 Conv. Total (mas) | 62002 Conv, (ma/s) _ 6200.2
Lengthwha (m) 2018 Wetted Per. (m) 147 44
(MinChEI(m) 27033 Shear(Nm2) 040
:_Nma 1.00  ‘Siream Power (N'ms) ‘n.og
| Frein Lass (m) 1l 060 Cum Volume (1000 m3) A1
| € &E Loss (m) 0.00 Cum SA (1000 m3) 43.50
Flan: Plan05 Lorenzo_Sorense? Lorenzo Sorense? RS: 38295 Profie: Tr=200anm
| EG. Elev (m) 1 27248 Element LefiOB| Channel, Right OB/
. WP Haad [m) 0.00 WL n-Val, [ 0.030
| WS, Elev (m) 27248 Reach Len, (m) Il 2890 2990 2890 |
Crit WS {m) __ Flow Area {m2) 243.38 |
E.G. Slope {(m/m) 0.000014 Area (m2) 243389 |
Q Total (m3/s) wTT  Flow (madis) 3T
| Top Width {m) 178.35  Top Width () 178.35 |
Vel Toml is) 015 Avg. Vel (mis) 0.15
| Max Chi Dpth (m} 258 _Hydr Depth (m) 136
| Conv. Total (m3fs). BOTE.1  Comv. (mals) 9978 1
(LengthWad (m) 2980 Wetied Per. (m) 17844
| Min Ch E! (m) ZEHTE_E_h@hr{M‘nﬂ} 0.18 |
| Alpha il 1.00 Stream Pawer (N/ms) 003
| Fretn Loss (m) | 0.00 _::_qm'vpl_umq (1000 m3) 65.08
(CAELoss(m) 000 CumSA (1000 m2) 3875
Pian: Pland5  Lorenze_ Sumns&! Lorenzo_Sorense2 RS:333.05 Profile: Tr =200 anni
| EiG. Elay (m) 2?2#3 Element L&Hﬂﬂ' Channal  Right 08
Eiciialoicn . 000 W n-Val . I !
WS Eev(m) 27248 Reachlen.(m) 2018 4018 30,18
| CritWS.(m)  Flow Area (m2) el
[EG Slcpe (wmy | 0.000006 | Ama (mz) 28702 |
|[Qiloteimae) | 377 |ifrlow (i) Ll
(TopWidth(m) 15246 Top Widith (m) 15248 |
| Vol Tolai(mis) | 0.12 | v Vel (s 042 ]
| Max Chi Dgth (m) 288 Hydr Depth (m) 1.85
| oy, Tomifmpcel || 183157 [GonG ORS) 16357
[tengthid.(m) | 3016 Wtted Per. (m) 15437
(MinChEI(m) 26956 Shear(Nm2) _ il
| Alpha _ 1.00 Stream Power (N/m s) oot
| Fretn Loss (m) 000 Cum Volume (1000 rml 5701
| G & E Loss (m) 000 | Cum SA (1000 m) 3380
Pian: Plan05 Lorenzo_Sorense?  Lorenzo_Sorense? RS: 30288 Profile: Tr=200-annl
| EG: Elav {m) 27248 Eleman LefOB|  Channel  Right OB
;‘u’al Haad (m) 0.00 Wik n-Val. I L 0.030 |
WS Elev (m) 27248 Reach Len. (m) I 2852 28.52 | 2852
: Crit W.E. {m) | Flow Area (m2) 339.03
| BG. Slope (mym) 0.000004 Area (m2) 339,03 |
| @ Total (md/s) L 3877 | Fiow (mais) L
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Plan: Pland5  Lorenzo_Sorense2 Lorenze_Sorensed RS 302,88  Profile: Tr= 200 ann| {c:antmuadj
Top Width {m)

2852 W

_Euﬂrrr annr (Nfm 5)
Cum Volume (1000 m3)
Cum SA (1000 m2}

| Top Wdth (m) 150.07
Vel Tol fmis; 0.1 Avg. Vel (mis)
| Max Chi Doth (m) 280
: 192508
MinChEI(m) 28957 Sh
Apha o m
(Fronloss(m) 000
| C&ELoss (m) 0.00

Pian: Plan05  Lorenzo_Sorense2  Lorenze Sorense? RS 27437  Profile. Tr=200 anni

(EG.Elevim 27248
VelHead(m) 000
(WS- Eew(m) 27248
| Crt WS, (m)

|EG.Slope (mim)  0.000003
QTotal(m¥ls) 3677
TepWidth(m) | 14912

| Vel Total (mis) 011

| Max Chi Dpth (m) 301
| Conv. Total (m3fs) 197800

| Length Whd. (m) 3128

| Min Ch EI (m) 280 44
Alpha o
| Frotn Loss (m) 0.00 CumV

| C&ELoss (m) 0.00

Flan: Pian05 Lorenzo_Sorense2 Lorenzo_Sorense2 RS:243.08

Al ia i N 27245
[eLhaag {m- = a.00
| WS Elev (m) . 2248
Bl by B
|EG. Slope (m'm)  0.000002
| QTotal (mars) 3077 4
| Top Vdih () 15283
pyeiTotatine) o
| Max Ghi Dpth (m) 312
ooy Tolalghcr)| 1 245434
|engthWad. (m} | 2957 1
- Min €h El (m) . 28034
 Alpha il 1.00
| Frtnloss(m) 0.00
| C&ELoss (m) g.00

Plan: Plan05  Lorenzo_Sorense2 Lorenzo_Sorensed RS:213.52 Profile; Tr = 200 apni

[EG E!mr m 27246 E
| ' Vel Head (m) _ 0.00
| WS, Elev (m): 27248
(CtWS. (m)
| EG: Siope (mim)  0.000002
| @ Total (mifs) | 3877
| Top Width (m) 15081
| Vel Total {mis) 0.08
| Max Chl Dpth (m) 328
| Conv. Tolal (m3/s) 237788
| Length Wad {m) 3085
' Min Ch E} {m) . z69.18

Element Len 08|  Channel Right OB
V. n-Val . bow
‘Reach Len, (m) s 28 3tz
| Flow Area (m2) 344.40
Area(m2) 344,40
Flow (md/s) ®TT
 Top Wit (m) 14912
Avg. Vel (mis) 011
“Hydr. Depth {m) 23
Conv. (mars) 197900 |
Westted Per. {m) 152,18 |
Shear (N/m2) 0.08
Stream Power (Wims) oot |
Cum Volume (1000 m3) | AT ﬂ?
Cum SA unuu ma2) 24.97
Profile. Tr =200 annl
 Etement LefiOB|  Channel  Right OB
Vi, n-Val. . oo30 !
Reach Lan {m) 29 57 29 57 28.57
 Flow Mm {mZ} 38634
Area u:mz} 39534
Flow (m3‘s) 3677
Tap Width (m) 152 B3
| Avg. Vel (mis) o.08
Hydr. Depth {m) 2680 |
L Cam (na/e) 24543 4
Wetted Per. (m) 156,52
| Shear EN.I'm!} - .08 |
E Elmam  Fawear (Nim s} 001
Cum Volume (1000 m3) 26,08
Cum SA (1000 mZy 2025
Element Let OB Channel  Right OB,
Wt n-Val. 0.030
Reach Len, (m) 30685 3085 30.65
| Flow Area (m2) 44422
| Area (m2) 44422
Flow {m&l‘a} /I
Ep_wlmnm 15091
| Avg Vel (mis) 008
“Hydr. Depthi (m) 294
| Conv. (mais) 247788
Walted Par. (m) 15578 |
- Shear (N/m2) Ll
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Plan: Pland5  Lorenzo_Sorense2  Lorenze_Sorensed RS: 21352 Profile: Tr= 200 ann| {c:antmuadj

Ftan: Plan05  Lorenzo_Sorensel Lorenze Sorense2 RS: 177 BR U Profie: Tr = 200 anni

| EG: Elav (m)
| Vel Head (i)

(WS- Elev(m)

| Crit WS, (m)

|EG.Slope (mim)

Q Tolal (mafs)

. Tnp N_qm {m)

| Vel Total {m/s)
 Max Chl Dpth (m)

| Conv, Total (mafs)

| Length Wad_ (m)

F'lan PIan&E Lorenzo_Sorensal

Ei G Elm.r {m)
: Vel Head {m)

| W.S. Elev (m)
jcmws {m)
IEG Slnpa{rmnj

| QTotal (mdis)
| Top Width (m)

| Vel Total (mis)
Mm Chi Dpth ()
cmw Total {maa:}

| Length Wid. (m)

| Min Ch E} (m).

| Alpha

| Fretn Loss (m)

| C&E Loss (m]

27234 Elemont
1.13 | WL -V,

27122 Reach Len. (m)

27122 Flow Area {m2)

0020471 Area (m2)
3877 | Flow (mals).
345 Top Widih (m)

470 Avg. Vel (mis)
227 Hydr Depth (m)

257.0 Conv. (mafs)

1000 Wetted Per_(m)

268.95 Shear (N'm2)

100 Stream Power (Nims)
Cum Voluma (1000 i3)

 Cum SA (1000 m2)

27228 Element
113 Wn-Val
2?_1__‘_14 _ Reach Len, {_Il'rj
27114 Flow Area (ma)
0020471 Area (m2)

Loranzo_Somnse2 RS 177

377 Flow (mdfs)
245 | Tap sty
470 Ava. Vel (mis)
227 _Hydr Depi (m)
257.0 Conv. (m(s)
1048 Weited Per. (m)
26887 Shear (Nm2)
1.00  Stream Power (N/m's)

Cum Volume (1000 m3)

| Cum SA (1000 m2)

| Alpha 1_I;I_IJ_ Stream Power (N/m s} |
|Froinlossim) 0.00  Gum Volume (1000 m3)
C & E Loss (m) 0.00 Cum SA (1000 ma2}
Flan: Plan05 Lorenzo_Sorense2  Lorenzo Sorensal RS: 182 B? Profile: Tr=
| EG. Elev (m). 27248 Element LeftoB|
.."'.'?' Head (m) 000 WA n-val,
| WS. Elev (m) 272,48 | Reach Len, (m) 10.00
|CitWS.(m) 271.08  Flow Area (m2)
| EG. Siope (mim) 0.000033 Area (m2)
: Q Total {m3/s) 3677  Flow {m3is)
| Top Wdth (m) 15048 | Top Width (m)
| VelTotal (mvis) 0.21  Avg. Vel (mis)
| Max Chl Dpth (m) 3.51  Hydr Depth (m)
| Eonv, Total (m3is) 63755 Conv, (mais)
| Length Wad, {m) 10.00  Wetted Per, (m)
| Min Ch E1 (m) 26805 Shear (Nm2)
| Alpha 1.00 _SummPuwm'{H.-’ms}
| Frein Lass (m) 0.00 Gum Voluma (1000 m3)
€ & E Loss (m) 011 Cum SA (1000 ma2)

Left 08|

1000

Leh 08|

1048

200 anni

Channal|

0.030
10.00
178.17
17847 |
36,77
15048 |
021

1.18
63755
160.18

038

0.07

412

115

Channal
0.030 |
10.00 |

782
7.82
3877

345
470
227
2570
7.98 |
19661
82478
318
1038 |

ER O Profile: Tr = 200 anni

Channel
0030
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782
782
345__
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227
2570
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196,62
92481
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10.34
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10.00

Right OB

10.00
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16:4.9 |
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Plan: Pland5  Lorenzo_Sorense2  Lorenzo_Soense2 RS 1?2 38 Profile: Tr= 200 anni

EG.Eev(m) 27201 Elemeni _ LefioB|  Channel  Right OB
 VelHead (m) 136 Whnval | 0.030
| WLS. Elew (m) | 270.84 Reach Lan, (m) [ 20 68 285,68 | 29 68
E:'HW‘E -{m) ZT'IZI' B8 Flow Area (m2) { _ AT
| (| nmm_ﬁ@nmz} { 71 |
a Tﬂt’l mas) 36,77  Flow (m3/s) | . 3677
 Top Width (m) . 4.51 | Top Wiath () | uiid
| MeiTolalfms) | 517 | Ava. Vel (m/s) | | | s7
 MaxChi Dpth (m) 177 Hyde Depth(m) | | 1.57 |
' Conv. Total (mals) 2352 Conv, (m3fs) | | 2352
|Lengthwad. (m) 2088 Wetted Per. (m) , 718
(MnChEi(m) = 26887 SheariNm2) L
| Alpha 1.00 ‘Siream Power (Wms) | . 122583
Freinboss{m; 1.75 Cum Volume (1000 m3) | [ 3.03
| € &E Loss (m) 0.06 Cum SA (1000 mZ) 10.30
Flan: Plan05 Lorenzo_Sorense? Lorenzo Sorense2 RS: 1227 Profie: Tr=200anni
| EG. Elev (m) 1 27018  Elemant | LEHOE Channel  Right OB
. ‘ulhf Haad [m) 1.87 WL r!ﬂ'ufsll. [ 0.030
i VWS, Elev (m) 288.22 Reach Len, (m) Il aner 3oar | 3087 |
Crit WS {m) 28843 Flow Area {m2) I Il 501 |
E.G. Slope (mim) 0296986 Area (m3) I Il 581 |
Q Total (m3/s) BT Flow {mifs) . 3877
| Top Width (o) 28.50 | Top Width (m) I . 2850
| VelTotal fmis) 622 AwgVel(ms) | L 622
| Max Chi Dpth (m) 0.44 Hydr. Depth (m) I L 0.20
: Conv. Tolal (mafs). 67.5 Conv. (mas) | BYS5
|LengthWid. (m} 30,87  Wetted Per. (m) | —
. Min Ch E!(m) 26779  Shear (N/m2) ! 5&3 31 |
| Alpha ! 1.00 Stream Power (Nfms) . 362722
| Frein Ln'ss' {mj | 027 _I!l'_l-:lm"n.l"_ul_uml_! (1000 m3) | 2.84
(Ca&ELoss(m) 0.00 | Cum:5A (1000 m2) L : 9.80
Pian: Pland5  Lorenze_ Sumns&! Lorenzo_Sorense2 RS8:91.73 Profie: Tr = 200 ann
| EG. Elay (m) 26826 Element | LenoB|  Chamnel RightOB.
| Mel Head (m) 0.09 W n-Val. | I .
(WS Blevim) 268,17 _Reach Len, (m) 2990 2990 29.90
| Crit WS, (m) 268.10  Flow Area (m2) | | 27.93
| EG. Slope (mim) 0 007758 Area (m2) | 27.93
| Qotal m3fs) | 36,77 | Fiow (ms) | | 36,77 |
| TopWidth (m) §3.02  Top Width (rri) | 93.02 |
| Vel Total mis} 132  Avg. Vel (m/s) | | 1.32 |
| Maxchl Dgth (m) 066 Hydr Depth (m) , 030
| Cony, Total (mdss), | 4175 Comvilmdls) | L 478
| LengthWad. (m) 2800 WettedPer. (m) | | 9304 |
(MinChEI(m) 267.52 Shear (Nm2) | 2284
| Alpha | 1.00 Stream Power (N/m s) | 30068
(FremLoss(m 031 GumVolume (1000m3) | T
|CBE Loss (m] 000 | Cum SA (1000 m) | 7.90
Pian: Plan05 Lorenzo_Sorense?  Lorenzo_Sorense? RS: 6183  Profie: Tr= 200 anni
i E.G. Elav [m) 26784 Eleman _ LenoB| Channgl  Right OB
;‘u’al Haad (i) 012 Wik n-Val. L 0.030 |
W.5. Elev {m) 26782 Reach Len. (m) I 27.50 | 27.50 | 27.50
: Crit W.E. {m) | 26782 Flow Area (m2) [ 2358
| BG. Slope (mym) 0.014782 Area (m2) I |l 23.58 |
| Q@ Total (M3/s} . (3877 | Flow (m3/s) 8.1
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Plan: Planls  Loranzo_Sorense2  Lorenzo_Sorense2 RS:§183  Profie: Tr= 200 annl (Continued)

| Tap Width (m)

Vel Towl s

| Max Chi Dath (m)

| Conv. Tolal (mals)
Length Wid. (m)

' Min ChEI(m)

A Npha _
|f'_=.1_"_'-_9-'_-%_t"1‘-*___
| C&ELoss (m)

Plan: Plan05  Lorenzo_Sorensed

EG.Blevim)
VelHead (m)
WS Hevim
EG. Slope (mim)

Q Total (m3/s)

Tap Width {m)

Val Total (mis)

M Chl Dpth (i)

Conv. Total (mass)

Length Wd. {m)

Min Ch EI (m)
Alpha
Fretn Loss (m)

Plan: Plandf  Lorenzo_| Snrenaez
EG.Bevim)

Vol Head (m)
WS, Elev (m)
CrH. WS (m)

QTolal (mas)

Top Width (m)

Vel Total (mis)
| Max Chi Dpth (m)

| Conv. Total (mais)
[ Length W (m)
MnChElm
| Alpha
Froinloss(m)

| C&ELoss (m)

C&ELloss(m

'98.81 Top Widih (m) . gast |
158 Avy, Vel. (mis 16|
049 | Hyar. De 024

302.3  Ca 3023

2750 \ 9882

20733 | — S|
1.00 Ell‘lﬂrrr Fl:mrcr (Nim 8} 5397 |

025 Cum Volume (1000 m3) 1.54

001 Cum SA (1000 m2} 503

Lorenzo_Sorensa2 RS 34, 33 Prrodib: 'rr=zm anni

 CGum Volume [1um Tlﬂl
.Bum&& (1000 m2}

267 67 | Element Left GB__'_ E:hannalu Right -‘.'JE
008 W n-Val R L
26756 ReachLen. (m) nNre w7 ITe
26747 Flow Area (mZ) 2758 |
0.008326 Area (mZ) 2759 |
36.77  Flow (mdis) ®|IT
77.38  Top Width (m) 7738
1.33 Awg. Vel (mis) 1.33
1.05 Hydr. Depth (m) 0.36
462.3 Conv. (ma/s) 482.3
378 Wetied Per. (m) 7743 |
266.53 Shear (N/m2) 22.11
1.60  Stream Power (N/m &) 2948 |
025 CumVolime (1000 m3) | 084
0.00  Cum SA (1000 m2) . 261
ann:n Sorense? RS:2.54  Profie; Tr= 200 snni
267 42 | Element LefiOB|  Channel  Right OB
041 W n-Val. 0030
287.31 Reach Lan. (m)
_267.28 _ Flow Area (m2) 2547
0.010002 Area (m2) 25 1
36.77  Flow (md’s) 377
B& 71 Top Widih (m) 86,71
148  Avg. Vel (mys) 148 |
ﬂ BI.’- Hydr. Depth {m} 023
367.7  Conv, (mals) 3677
 Wetted Per. (i) 86,77
26638 Shear(Nm3) 2845
1.00 | Stream Powar rN.n’ma} 4156 _
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M&M ENGINEERING S.r.l.
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Affluenti minori Torrente Lorenzo / Sorense — Primo e Secondo Tratto

In gquesta sezione sono descritti due affluenti minori del torrente Lorenzo /
Sorense. In particolare, la modellazione condotta in HEC-RAS ha consentito
I’identificazione di due tratti, codificati come “Af min_1” ed “Af min_ 27, che si
uniscono formando un tratto denominato “Af min_ 12”. Il tratto “Af min 1~ si
trova in prossimita dell’acrogeneratore numero 5. Inoltre “Af min_2” interseca
un viadotto esistente, in corrispondenza di un canale tombato a sezione
rettangolare (RS = 587) di larghezza pari a 220cm ed altezza 170cm. E stata
pertanto condotta una verifica che ha tenuto conto dell’attraversamento mettendo
in evidenza come l’alveo dell’affluente risulta in grado di garantire il trasporto
della portata con tempo di ritorno 200 anni. Sono presenti alcune eccezioni come
la sezione RS = 333.10 nel tratto “Af min 17, dove tuttavia 1’esondazione ¢
contenuta nella sezione analizzata e per “Af min_ 2” per le sezioni RS = 742.23 ¢
RS = 712.67 dove comunque 1’esondazione ¢ contenuta nelle sezioni analizzate.
La posa in opera dei cavidotti in corrispondenza del canale tombato (RS = 587) verra
realizzata con particolare attenzione attraverso una perforazione teleguidata (Trivellazione
Orizzontale Teleguidata” T.O.C.) fino ad una profondita pari a 3.5 metri al di sotto del fondo
alveo. Come e possibile osservare nella rappresentazione in A3 (Figura 31), I’esondazione

non coinvolge direttamente nessun aerogeneratore, garantendo la sicurezza di questi ultimi.

Foto n.33
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Foto n.35 - Canale tombato a sezione rettangolare (RS = 587)
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Figura n.30 - Modellazione in HEC-RAS Canale tombato a sezione circolare (RS = 587)
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Figura n.31 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni (Scala 1:5000
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__FMan{m: ! EIHE _cumVulumn{'muu mﬂ] l:I‘IE

G &ELoss (m) . 0.01 | Cum SA (1000 m2) 128

Pian: Plan05 Af min_t  Af_min 1 RS 64.19 F_ri_:l!'ll_a:_Tr=2_DlJlannr

| EG. Elev (m) | 25687 Element Lett 0B
| Vel Head (m) i 015 Whn-Val |
| W.S. Elev (m) 256,82 Reach Len. (m) 3131
| Ent W.S. (m) 256.87  Flow Area (m2)

(EG Siope(mim)  0.042641 Area (m2)

Q Total (mals) 183 Flow (mals)

M&M ENGINEERING S.r.l.

E:haﬁne.t Right 08

0.030
ELILD
1.08

3131
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Pian: Planol At min ¥

i
Vel Tatal (fr's)

 Max Chl Dpth (m)

__Mi'lﬂhEI{EFJ_
|[Alpha |
| Fretn Loss ()

C & E Loss (m)

Plan: Plan0s Af_min_1
(EG Bewimy
Vel Hesd (m)

(WS Elevim)
CtWE. (m)

| EG. Slope (mim)

| @ Totat (m3/s)

Top Width (m)

| Vel Total (s}

| Max Chi Dpth (m)
Length Vad. {m)
| Min Ch El (m)
|Aipha

Fretn Lusutm}

Pl Piens_ . AL tain 1

EG. Elv(m) _
lloiidalop s 25

Vel Totsl s
 Max Chi Dgth (m)

| Gony. Total (m3/s)
Length VWd, (m)

- Mim Ch E1 {m)

| Alpha

| Frcth Loss (m)

C&E Loss (m)

Pian: Plan0s  Af_man_1
__E_G Elw{m}

Vel Head {m,'r

WS Elev(m)
 Catwis. (m)

|EG. Sigpe (mim)

O Total (m3ss)
velTowiiws)
 Max Chl Dpth (m)
Conv. Total (m3/s)
{Length W fm) |
MRFCREIfN)

Pran: Plands Al min_1
NEhI

| Fretn Loss (m) |
C & E Loss (m)

M&M ENGINEERING S.r.l.

A min_t RSZ64.18  Profile. Tr = 200 annl {Continued)

8.85 | Top Wdth m) B85
188 Avg. Vel (mis) ! 168
0.24 | Hydr. Dagpth (m} I D1z
89 Conv, (mdls) 88
3131 | Weted Per. {m) : 888
256,58 _ Shear (Nim2) | 51.01
1.00  Stream Power (N/m &) [ ' BB.3S
108 Cum Volume (1000 m3) | oz
0.02 | Curn SA (1000 m2) | 1.00
Al_min 1 RS 3288 Profile; Tr = 200 anni
25586  Elemen LefiD8  Channel  Rght OB
0.08 WL n-val, | o030
25578 Reach Lan. (i) | 88 2808 28.08
25580 Flow Area (m2) | 1 148
lI:I I:I-EE152 AIBI I_n'ﬂj | 'F:4_9 |
1.83 | Flow [mafs) ! 1,83
14.83 THP""“*“F“I , 1493
123 Awp Vel (mis) L 123
017 | Hydr. Depth im) | 010
107 | Gonw, (m3is) [ 10.7
20.06 Walled Per. (m) | 14.84
25581 | Shest (Wim2) | 2857
1 0g EI‘trmninur_{N_Fm_sj_ [ 35_0:} |
026 Cum Volume (1000 m3) 0.08
001 CumSA(100OmMZ) : 083
M mm_ _'I_ E§ :EEZ Profite:- Tr= Iﬂ;q g_r_g_:'r
25553 Elemam Lanoa 'Bh_a_qqa_l_ Rﬁ!ﬂ GEl.f
EI D‘E !M_ n-‘u'hi | ) 0.030 |
25553 Reachlen (m) | 334 334 334
25548 Flaw Area (m2) . z 91
0005204  Ares () 5 291
183 Fiow (miis) ' 183
21.81 | Top Wedth (m) | _2re
083 Avg. Vel (miE) [ 083
0.25  Hydr Depth (m) i 013
254 | Cony. (md's) | 1 254
334 \Wetled Per (m) _ 2182
25528 smmmm _ 681
1.00 | Stream Power (Nfms) | 428
0.03 Cum Volume (1000 m3) | | a0z
0.00 | Cum SA (1000 mz) | o.08
AT min_1 R_E IEHS Profite: Trlzuﬂanm o
25567  Elemen | LeNOB  Channel  Right OB
000 W n-Val 0.030
25567 Reach Len. (m). | _beo aoo oge
Flew Ares (m2) ' : 718
D0.000450 | Ares (m2) ' i T8
1.83 | Flow (mdis) ! 1.83
3344, Top Width {m) | 3344
026 Avp. Vel (mis) | 026
038 Hydr Depth (m) 021
853 Conv. (mafs) ! 83
0.00  Wetted Per. (m) ' : 3345
25528 L Shaar (Wm2) | 0a7
Af_min_t RS 048 Frofle: Tr= 200 annl (Contiued)
100 Steam Power (Nms) | 025 |

0.00 | Gum Volume (1000 m3) |
0.01  Cum A (1000 m3) [
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M&M ENGINEERING S.r.l.

Elevation (m)

Elevation (m)

Elevation (m)

Elevation (m)

River = Af_min_2 Reach = Af_min_2

= a3
2755

2750
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100

20 40 &4 8a
Statlan (m)
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M&M ENGINEERING S.r.l.

Elevation (m)

Elevation (m)

Elevation (m)

Elevation (m)

River = Af_min_2 Reach=Af{_min_2 RS=803.08
e o3 »
2??’ P .-Iﬁ.“
278 =
2?5 EG Tr = 200 anni
274 WS Tr =200 anni
273 Crit Tr = 200 anni
SR =
272 Graund
: .
an Bank Sia
27
268 .
i] 20 40 69 8a 100 120 140 160
Statlan (m)
River=Af_min_2 Reach=Af_min_2 RS=77276
ke 03 -
275: Legand
274 EG Tr = 200 anni
273 WS Tr=200 anni
272 Crlt Tr = 200 anni
2718 Gm:nd
Bank Sta
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%9 ——
Staton ()
River= Af min_2 Reach=Af min_.2 RS=74223
[ 03 |
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] Crit Tr= 200 anhi
Al ol
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e
2800 Bank Bta
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M&M ENGINEERING S.r.l.

Elevation (m)

Elevation (m)

Elevation (m)

Elevation (m)
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272
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268
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River = Af_min_2 Reach = Af_min_2
03
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M&M ENGINEERING S.r.l.

River = AT_min_2 Reach = Af_min_2

03

26950 —awe |

2680
268.5
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2675
2670
2665
Z68.0

Elevation (m)

Statlan (m)
River = Af_min_2 Reach = Af_min_2

Elevation (m)

Station {m)
River = Af_min_2 Reach = Af_min_2

b 03
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M&M ENGINEERING S.r.l.

Elevation (m)
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Elevation (m)
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River = Af_min_2 Reach = Af_min_2
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M&M ENGINEERING S.r.l.
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M&M ENGINEERING S.r.l.

Elevation (m)
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River = Af_min_2 Reach = Af_min_2
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Plan: Plan05  Af_min_2  Af_min_2

M&M ENGINEERING S.r.l.

RE: 82320 Profile: Tr=200 anni

| EG. Elev (m) 27197 Element Lefi OB Channel  Right OB
| Vel Head (m) 0.06 W n-Val, o 0030 |
WS Elay {m) 2‘?1 £1 | Reach Len. (m] 28.53 2953 2853
| COWS.(m) _ 27191 | Flow Area (m2) 571
E G. Slope. [m*m‘_l J.018270 Area (m2) LA
@ Total (m3is) 835 Flow (mals) 635
| Tap Widih (m) . 46.58 Top Widih (m) 46.50
| Vel Total {misy | 111 Awg. Vel (mis) 1141
_THIE!’_C-IIEIJFI_{@ 02Z Hydr. Depth (m) 01z
| Conv. Total (m3/s) 470 Conv. (md's) 47.0
| Length Wid, (m) 2853 Welted Per. (m) 46.80
| Min Ch EI () 27188 Shear (Nfm2) 21.86
| Alpha 1.00 | Stream Power (N/fim $) 2441
| Frctn Loss {m) 0.1 Cum Volume (1000 m3) 776
| © & E Loss {m] 0.01  Cum SA (1000 m2) 3017
Plan: Plands Af_min_2 Af_min_2 RS:B893.66 Profile: Tr = 200 anni _
|EG. Elev (m) 27147 Eioment LenOB  Channel _ Right OB
| Vel Head (m) 002 WL n-Val 0.030
| W.S. Elev (m) 27145 Reach Len, (m) 30.73 3073 30.73
| Ciit WS, (m) 27124 Flow Ares {m2) 1023
| EG. Slope (mim). 0001528 Area (m2) 1023
| Q Total (m3is) 6.35 Flow (mafs) 835
| Tap Width (m) 3111 Top Width (m) 311
| Mel Total (mis) E.E-E Avia, Vel (mis) 062
{ Max Chi Dpth (m) 055 Hydr. Depth (m) 033
162.4  Conv. (m3/s) 162.4
3073 Wustted Per. {m) 3114
Min GI'I El {m} 270.80  Shear (N/m2) 482
Alpha 1l 1.00  Stream Pawer (N/im s) 3.08
Fmtl'l Loss. n:rr¢ a1 ELH'I‘I Wl.lmﬁ {Wﬂl} nﬂ} ?52 |
(C8ELoss(m) | 0.01 | Cum SA (1000 m2} 28,02
F'Ian Plands Al min_2 Al min_2 RS: 86283 Profile: Tr= 200 annl - - B—
(EG.Elev(m) | 27135 Element LeN OB Ghannel  Right OB
Vel Head (m) 011 Whon-Val 0030 ___ ]
| W.S_Elev (m) 27124  Reach Len, {m) 2887 2887 2887
ClWS. (m) 27124 Fiow Area (m2) 4.24
(EG.Siope (m) | 0014328 Area (m2) 424
QTotal (mas) 635 Flow (m3/s) 835
| Top Width (m) 1838 Top Width (m) 1838
Vel Total nis) 150 hvg. Vel. (mis) 150
| Max Chl Dpth (m) 0.38  Hydr. Depth (m) 023
 Conv, Total (m3is) 53.0 GConv, (m3/s) 53.0
metnw m 2897 Wetted Per. (m) 18.41
| Min Ch E (m) 27085 Shear (Nm2) 32.35
Alﬂla_ 1,00  Stream Power (N/m s) 4848
| Fretn Lass (m) , 0.73 Cum Volume (1000 m3) 7.30
| C&E Loss (m) | 0.01  Cum SA (1000 m2) 2826
Plan: Pland5  Af_min_2 Af min_2 R5:832.66 Profile: Tr = 200 anni ) )
| EG. Elev (m) 27061 Element LehOB  Channel  RightO8
| Vel Head (m) 024 WL n-Val . o3 _
WS Elev (m) 27038 Resch Len. (m) 2988 2688  29.88
CHLWSE. (m) 27045 Flow Area (m2) 285
(EG.Slope (mim) | 0049525 Area (m2) 205
Q Total (m3/s) 835 Flow (majs) 818

216



M&M ENGINEERING S.r.l.

Flan: Plan05 AL min 2 Af_min 2 RS:83296 Frofile: Tr=200 annl (Continued)

| Top Width (m) 18.90  Top Width (m) 18,90 |
| Vel Total (mfs} 215 Avg. Vel (mis) 215
; Mz Chl Dpth (m) 020 l-_lydr. Depth {mj) 016
Conv. Total(md/s) 285 Conv.(mds) 285
(LengihWid. (m) | 2988 Wetied Per, (m) 1891
| Min Ch EI (m) 1 27018 Shear (Nm2) 7581
| Alpha 100 Stream Power (N/m s) 163.05
| Fretn Loss (m) 0.31 Cum Volume (1000 m3) 718
C & E Loss (m) 0.02 Cum SA (1000 m2) 27.70
Fian: Plands  Af_min_2 Al min_2 RS 803,08 Profile: Tr=200 anni
| EG. Elav(m) 270,04 Eleman Left OB Channal Right 08/
| Vel Head (m) 0.04 W n-Val | 0.030
; W.S. Elev (m) 270.00 Resch Len. (m) 3032 a3z 3032
| Crit WS {m) 26095 Flow Area (m2) 725
| EG. Slape (mim) 0.007588  Area (mM2) 725
| @ Total {m3is} 835  Flow (m3/s) 8.35
| Top Width {m) 4372  Top Width (m) 4372
| Val Total (mis) 088 Avg. Vel (ms) 088
| Max Chi Dpth (m) 031 Hydr. Depth (m) 0.17
| Conv. Tolal (m3s) | 728  Conv. (mdfs) 2.8
| Length Wid. (m) 30:32 | \Welted Per. {m) 4373
| Min Ch E (m) 25568 Shear (N/m2) 1233
| Alpha 1.00  Stream Power (Nim s} 10.81
| Frein LH‘EE {m) 0.33  Cum Valurme (1000 m3) 7.04
CAE Loss (m) 000 Cum SA (1000 m2) 278
Plan: Plan05 Afmin 2 Af_min_2 RS: 77278 Frofile: Tr=200 anni
|EG. Elev(m) 26970 LehOB  Channell  Right OB
|:vel Head {m) 008 0.030 |
| W.S. Elev (m), 6962 30.52 30352 30.52
| Crit WS, {m) 26662 497
| EG. Slope (mim) 0.017376 Area (m2) 4.97
| Q Total (m3s) 835 Flow m3/s). 8.35
| Top Width (m) 31,78 | Top Width () _ 76
| Vel Total mis) | 128  Avg, Vel (mis) 128
| Max ChiDpth (m) | 031 Hydr. Depth {m) 016
| Conv. Total (m3/s) 48.2  Conv. (mdfs) 48.2
(LengthWad. (m) | 3052 | Watled Per. (m) N.77
(MinChEi(m) | 26831 Shear(Nm2) 2668
:_.Fn.l_ph_il ol 1.00  Stream Power (N/m s) 3406
|Frantoss(m 0.02 Cum Volume (1000 m3) 5.86
| € &E Loss (m) 0.02 | Cum SA (1000 m2} 2562
Fan: f'_lﬂﬂ_ﬂﬁ_ﬂ__ﬂ__ﬂ Al_min_2 RS 74223 Profile: Tr=2008004
|EG. Elev(m)_ 269.55 | Element LefOB  Channel  Right OB|
| Vil Head {m) 0.00 Wi n-val 0030 [
. WS, Elev (m) 26855 Reach Len, (m) 28 56 20 58 20,58
| Crit WLS. {m) 28821  Flow Area (m2) 2688
| EG. Slope (mim) 0.000250 Area (m2) o8
| @ Total {mafs) 8.35 Flow (m3/s) B35
| Top Width (m) B0.45 Top Width (m) 8045
Vel Toial (mis} 0.24  Avg. Vel {mfs) 0.24
| Max ChI Dpth (m) 0.57 Hydr. Depth (m) 0.30
 Conv.Total (md/s) 4015 Conv. (mds) 4015
' Length Wad. (m) 28.56 Welted Per. (m) 50.47
Min Ch EI (m) 26898  Shear (N/m2) 0.73
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Plan: Plan05 Amin_2 Af_min_2 RS:74223 Profile: Tr = 200 anni (Confinued)

 Algha 100  Stream Power (Nims) | 047 ]
| Frotn Loss (m) 0.00  Cum Volume (1000 m3) 837
| C&E Loss (m) 0.00 Cum SA (1000 m2) 2375
Flan Pland5 AL min_2 Af min_2 RS 71267 Profile: Tr = 200 anni B B o
|EG. Elev (m) 26055 Element Lel OB  Channel Right OB,
| Vel Head (m) 0.00 WA p-Val, 0.030
| WS, Bley (m) 268065 Reach Lan, (m) | 26 88 2888 2898
cm WS (m) 26917 Flow Area (m2) 6192
EG Siope {m/m) | 0000023 Area (m2) B1:82
| @ Total (mas) 6:35  Flow (md/s) 635
. Tnp Width (m) 12080 Top Width () 12080
| Vel Total {m/s) 010 Avg Vel (mis) 010
| Max Chl Dpth (m) 0.81 | Hydr. Depth {mj D51
| Conv. Total (m3is) 1322.8  Conv. (mais) 13228
| Length Wid. (m) 2898 Wetted Par. (m) 12067
: Min Ch El (m) 26874  Shear (N/m2} 012
| Alpha 1.00 | Stream Power (N/m s) o0t
: Froin Loss {m) 000 Cum Volume (1000 m3). l_i.j.'l_ﬁ__
(C&ELloss(m) 000 CumSA(1000m2) 2083
Plan: PlanDd Afl_min_2 Al_min_2 RS:682.60 Profile: Tr= 200 anni )
|EG. Elev(m) 28655 Elemsant LefOB  Channel Right OB
| Vel Head (m) 001 W n-Val. : _baoso |
| WS Elev {m) 269.54 Reach Lan, (m) o 011 0N
Gt WS, (m) 26924 Flow Area (m2) 1917
(EG.Slope (nfm) | 0.000405 _ Area (m2) 18.17
| @ Total (mas) 8.35 Flow (m3/s) 8.35
| Top Widlh (m) 8521  Top Width (m) 5521
| Vel Total (mis) 033 Avg. Vel (mis) 033
| Max Ghl Dpth (m) 153 Hydr. Depth (m) 035
Conv. Tolal (m3ls) | 3157 Conv, (mdfs) 3157
| Length Wad. (m) 3011 Wetted Per. {m) 5522
| Min Ch EH (m) 26801 Shear (N/m2) 1.38
Alpha 100 Stream Power (N/ms) 048
| Fretn Loss (m) 0.03 _ Cum Volurme (1000 m3) 384
_ca E Loss {mj) 0.00 Cum SA (1000 m2) 18.00
Plan: Pland5 AL min_2 Al_min_2 RS 85258 Frofile: Tr=200anm o
EG E!aw my 2@&}2 Eﬁamant LefOB  Channell  Right 0B
| Vel Head (m) | 002 Wunval oo -
| W.S. Elev (m) i 268.50 Reach Len. (m) 2088 2088 28.88
| ot WS (m) 268841 Flow Area (m2) 877
| EG. Slope (mim) 0003402  Area (mZ) 877
| @ Total (m3/s) .35 Flow (m3/s) 6.35
| Top Width (im) 50.50 Tap Width (m) 50.50
| Vel Total (mis) 065 Avg Vel (mis) 0:65
| Max Chi Dpth (m) 255 Hydr. Dapth (m) 0.19
| Conv. Total (m3/s) 108.2 | Conv. (M3/s) 108.9
| LengthWid. {m) 2688 Welied Per. (m) 50.51
| Min Ch EI (m) 26595 Shear (N/m2) 645
;-Mpha 1.00 Stream Power (Mim s) 419
| Fretn Loss (m) 019 Cum Volume (1000 m3) 340
| C&E Loss (m). 0.01  Cum SA (1000 m2) 16.41

M&M ENGINEERING S.r.l.
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Flan: Plands M min_2 A.f _min_2 RS: 82271 Profile: Tr=200 anm o
E A3, Elay {m} 26832 __Efamant LEIII DH EI‘_[?_I_‘_II‘E“ Right OB
| Vel Head (m) 010 Wtnp-val. . 0030 -
WS Elav {m zaaza Reach Len. {mi 2872 2072 2872
GmWE m ) 2&'&23 Flawﬁ.ma{nm 454

|EG.Slope (mim) | 0015380 Area (m2) 454

Q Total {m3/s) 6.35 Flow (ma/s) 6.35

| Tap Widih (m) . 23.08 Top Width {m] 2300
| Vel Total {misy | 140 Avg. Vel (mig) 1.40
_MB!’_GIIEW him) | 2,80  Hydr. Depth {m) 020

| Conv. Total (md/s) | 51.2 Conv. (mds) 512

| Length Wid. (m} 2072 Wetted Per. (m) 2310

| Min Ch EI () . 266 43  Shear (Nfm2) 2866

| Alphia 1.00 | Stream Power (N/fim $) 4145

| Frotn Loss {m) 0.00 Cum Volume (1000 m3) 310

| C & E Loss {m) 0.00  Cum SA (1000 m2) ] 1531

Plan: Plandf  Af_min_2 Af_min_2 RS:S582.08 Profile: Tr = 200 anni )

(EG. v (m) 26753 Element LefiOB  Channel Right OB/

| Vel Head (m) 0.03 WL n-Val. 0.030 |

| WS Elev (m) 28750 Reach Len. (m) 2500 2500 3500

' | Ciit WS, (m) 266,78 Flow Area (m2) 811
(EG Sips(mim) | 0000895 Aa (m2) 81

QTotal m3s) | 8.35 Flow (mals) 635

 TopWidth m) | 805 Tap Width (m) 9.05

| Mel Total (m/is) . 078 Avg. Vel (mis) 078

(MaxChiDpth(m) 144 Hydr Depth (m) 0.0

240.8  Conv. (ma/s) 2409
2500 Wetted Per. (m) 984
HHn ch El :_m} 4 266 06 Shear (Nm2) 573

. Alpha 1l 1.00  Stream Pawer (N/im s) 448

| Frotn Loss (m) 0.05 Cum Volime (1000 m3) 300

(C&ELoss(m) | 0.04 Cum SA (1000 m2) 1483

Flan Plands Al min_2 Af_min_2 RS: 587 BRLU Profila: Tr=200 anni _ -

(EG Elev(m) | 26744 Element LeROB  Channel  Right OB

| Vel Head (m) 048 | Wh.n-Val. o 0030 R

| W.S. Elev (m) 286.88  Reach Len. (m) 20.00 2000 2000

ClWS. (m) 266.98  Flow Area (m2) 211

(EG. Slope (vm) | 0018804  Area (m2) 21

| QTotal (mdfs) | 635 Flow (mdis) 835

| Top Width (m) 230 Top Widih m) 230

Vel Total (mis) | 301 Avg. Vel. {mis) 301

| Max Chl Dpth (m) | 0.82  Hydr. Depth (m) 0.82

| Conv. Total (m3/s) | 451 | Conv, (m3/s} 451
| Length Wid, {m} 20.00 Wetted Per, (m) 410
| M Ch EI (m) 26606 Shear (Nfm2) BG.87
Mﬂ:a_ 1.00 Elmam Power (Nim s] o068

| Fretn Loss (m) . 040 Cum Volume (1000 m3) 287

| C&E Loss (m) | 0.00  Cum SA (1000 m2) 14.89

Plan: Plan05  Af_min_2 Af min_2 R5:587 BRD Profie: Tr=200anni )

| E.G: Elev (m) . 26677 | Element Laf OH Channel  Right 08

| | Vel Head (m) 088 WL n-Val, 1 0030 |
w 5. Elev (m) 285.82 Resch Len. (m) 18.07 16.07 18.07

. | Crit WS, (m) 286.10  Flow Area (m2) 147

(EG Siope (mim) | 0054550 Area (m2) 147
Q Total (m3fs) | 8,35 Flow (majs) 635
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Flan: Plan05 AL min 2 Af_min 2 RS:587 BRD Profle: Tr =200 anni (Continued)

| Top Wdth (m)
| Vel Total (m/sj
| Max Chi Dpth (m)

MinChEI(m)
| Alpha
|Ernkosa ()

C & E Loss (m)

2.20  Top Width (m)

433 Avg. Vel (mis)
0.87 Hydr. Depth {m)
272 | Conv, (mals)

1807 Welted Fer, (m)

268515 Shear (Nm2y
1.00 Stream Power (N/m )
045 Cum Volume (1000 m3)
019  Cum SA (1000 m2)

Flan: Plands  Af_min_2 Al min_2 RS, 582.88 Profile: Tr =200 anni

| EG. Elav(m)

| Vel Head {m)

| W.S. Elev (m)

| Crit W.S. (m)

| EG. Slope (mim)

| Q Total (md/s)

| Top Width {m)

| VelTotal fm's)
| Max Chl Dpth (m)

| Conv. Talal (mas) |

266.14  Elemen
032  Whon-Val
265.81 | Resch Len. {m)
26587 Flow Arga (m2)
0.016742 | Area (m2)
835 Flow (ma/s)
5.38  Top Width (m)
252 Avg. Vel (mis)
066 Hydr. Depth (m)
48.1 | Conv. (ma’s)
30,77 | Wetted Per. (m)
28515 Shear (N/m2)
1.00  Stream Power (Nfm s}
044 Cum Volums (1000 m3)
0,06 | Cum 5A (1000 m2)

Left OB

Plan: Plan05 Af min 2 Af min 2 RS:501.15 Profiie: Tr =200 anni

3077

| EG. Elov (m) 26494 Left©B
| el Head (m) 007

| W.S. Eley (m) 264 87 2881
| Crit WS. (m) 20487

| EG. Slope (mém) 0017434 Area (m2)

|G Total (ma/fs) 836 | Flow (ms)

| Top Width (m) 40,14 | Top Width (m)

| Wel Total (m/s) | 116 Avg, Vel (mis)

| Max Chi Opth (m) | 0.27  Hydr Depth {m)

| Conv. Total (mdfs) | 481 Conv. (mdls)

 LengthWad. (m) 28,81 | Watiad Per. (m)
|[MinChEI(m) | 26460 Shear(Nm2)

:_.Fn.l_ph_il ol 1.00  Stream Power (N/m s)
|Freinboss(m) | 0.02 CumVolume (1000m3)

| € & E Loss {m) 0.02 Cum SA (1000 m2}

Plan: Plan05  Af_min_2 Af_min_2 RS:47253 Profile: Tr=200 anni

|EG. Elev(m)_ 264.58 | Element Left OB
| Vil Head {m) 0.01 | WA n-Val,
| WS, Elew (m) 264 58 Reach Len, (m) 3076
| Crit WLS. {m) 264 10 Flow Area (m2)
i E.G. Slope {mim) 0.000218  Area (m2)
| @ Total {mafs) 8.35 Flow (m3/s)
| Top Width (m) 38:68  Top Width (m)
| Vel Total (mis) 032 Avg. Vel (mis)
| Max ChI Dpth (m) 078 Hydr. Depth (m)
 Conv.Total (md/s)  430.0 Conv. (mds)
| Length Wad. (m) 30,76 Wetted Per. (m)
Min Ch E1 (m) 263,82 Shear (N/m2)

Channal
0030
3077

252
262
835
5.30
252
047
48,1
588
7819
184.20
2.80
14.58

Channel
0030
281

546
548
B8.35
4014
118
014
48.1
4014
2324
2704
288
1388

Right 08 |

3TT

Right OB

8861

Channel  Right OB

0.030
30.78
2003
2003
635
38.68
032
052
4500
38.74
111

w076
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Plan: Flan05  Af_min_2 Af_min_2 RS:472.53 Profile: Tr = 200 anni (Continued)

Alpha 100 Stream Power (Nms) | 035
|FretnLoss(m) 0.02 Cum Volume (1000 m3) 232
| C&E Loss (m) 0.01 Cum SA (1000 ma2) 12,75
Fl.ﬂn Pland5 Af_min_2 Af min_2 RS 44178 Profite: Tr = 200 anni B o
|EG. Elev (m) | 26456 Element Lel OB  Channel Right OB,
| Wel Head (m) 0.08 W p-Val 0.030
| WS, Bley (m) 264 48 Reach Lan. (m) 2075 28.75 2875
'.'.‘-ri't W S.{m) 2&4._13_]_3::\-: Area (ma) 5.00
EG - Slope: | {mfmj 0016585  Area (m2) 5.09
. ' Q Total (mais) 835 Flow (md/s) .38
| Top Width (m) 3243 Top Width (m) 3243
Vel Total {m/s) 1.25 | -Awg: Vel (mis) ! 125
Max Chi Dpih {m} 0.24 Hydr. Dapth (m) | 016
;M{?ﬂ__ 453 Conv. (ma/s) | 49.3
Length Wid. {m} 2875 \Wetted Par. (m) A2 44
| Min Ch El (m) 26423 Shear (N/mz) | 2550
| Alpha 1.00 | Stream Power (N/m s) 31.84
: Froin Loss {m) 043 Cum Volume (1000 m3) 1 1.83
| C&E Loss (m) 000 CumSA(1000m2) 1168
Plan: Plan0  Almin_2 Al_min_2 RS: 412.03 Profile: Tr= 200 anni )
|EG. Blev(m) 264.08 _ Element LefOB  Channel Right OB
| Vel Head (m) 007 W n-Val. _boso |
| W.S. Elev (m) 26402 Reach Len, (m) 31.33 31,33 31,33
| St WS, (m) | 26400 | Flow Area (m2) 358
(EG.Slope (mvm) | 0.012811  Area (m2) 358
| Q Total (m3/s) 635 Flow (m3/s) 635
| Top Widlh (m) 3328 Tap Width (m) 3328
| Mel Total (m/s) 114 Avg Vel (mis) 1.14
| Max Ghl Opth () 0.27 _ Hydr. Depth (m) 017
56.5 Conv, (m3/s) 56.5
Ler-amwm_ 3133 Wetted Par. {m) 328
| Min Ch El {m) 26376 Shear (Nfm2) 2073
Mpha | 100 Stresm Power (N/ms) 2350
| Froin Loss {m) 046 Cum Volrme (1000 m3) Sl
| C&ELoss {m) 0.00 Cum SA (1000 m2) 10.68
Plan: Plan05  ALmin_2 Al min_2 RS 38070 Frofile: Tr=200anni o
(EG.Elevim) | 28362 Element LefOB  Channell Right OB
..E Head {m) 0.07 W n-Val, 1 0.030 o
| W.S. Elev (m) i 26355 Reach Len, (m) 2BAT 2847 2847 |
| ot WS (m) 2683 55 Flow Area (m2) 542
| EG. Slope (mim) 0017123 Area (m2) 542
| @ Total (md/s) 6.35 Flow (mds) 8.35
| Top Width (im) 38.99  Top Width (m) 38.99
| Vel Total {mis) 117 | Avg: Vel (mis) 117
| Max Chl Dpth (m) 0.21  Hydr. Depth (m) 0.14
| Conv. Total (m3/s) 48.5  Conv. (M3/s) i 485
Length Wid. {m} | 2847  Wietied Per. (m) | 38.90
| Min Ch El {m)  263.34 | Bhear (N/mz2) | 2335
_-Aipha 1.00 Stream Power (Mim s) 2T.358
| Fretn Loss (m) 048 CumVolume (1000 m3) | 180
| C&E Loss (m). 0.00  Cum SA (1000 m2) 855
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Plan: Plan05  Af_min_2  Af_min_2

M&M ENGINEERING S.r.l.

RE: 35223 Profile: Tr=200 anni

EG. Eley (m) 26314 Element Lefi OB  Channel  Right OB
| VelHead (m) 0.07  WhnVal, o 0.030 _
WS Elav m) 253 07 | Reach Len. {mi 31.37 31.37 31.37 |
ﬂrﬂ W$ Sqm 2&3 ua Flml' Area (m2) 538
(EG Slope (mm) | 0015258  Area (m2) 538
| @ Total (mas) 635 Fiow (m3is) 635
| Tap Widih (m) 3528 Tap Width {m‘.t 579
| Vel Total (mis) 1,18 __;!-.vg: Vel (mis) 148
_MB!’_C-IIEW_{MI 027  Hydr. Depth (m) 0.15
| Conv. Total (m3/s) 51.4 Conv. (md's) 51.4
| Length Wid, (m) 3137 | Wetted Per. {m) 3530
| Min Ch EI () 26278 Shear (Nfm2) 2287
| Alphia 1.00 | Stream Power (N/fim $) | 2682
| Frotn Loss {m) 051 Cum Volume (1000 m3) | 145
| C & E Loss {m) 0.00  Cum SA (1000 m2) ] 848
Plan: Plandf AL min_2 Af_min_2 RS: 32068 Profile: Tr = 200 anni
| EG. Elev (m) 28283 Element Lem OB Channel  Right OB
: Vel Head (m) 008 Wi n-Val 1 0030
| W.S. Elev (m) 28255 Reach Len. (m) 20.65 2085 2965
' | Crit WS, (m) 262 55  Flow Area (m2) 508
(EG Skps(mm) | 0017128 Ama (m2) 508
| Q Total (m3is) 8.35 Flow (mdfs) 635
| Tap \Widih (m) 3327 Top Wi (m) 33.27
| Wl Total {m/s) 125 Avg Vel (mis) 1.25
| Max Chi Dpth (m) | 031 Hydr. Depth (m) .15
485 Conv. (ma/s) 485
2985 Wetted Per. {m) 3328
| Min Ch EI :_m} 26224 Shear (N/m2) 2588
Alpha 1.00 | Stream Faower (N/m 5| 32.05
| Froin Loss (m) 084 mm'u'nmm {muunﬂ; 1.28
(C&ELussm) 000 CumSA(100OMZ) 742
Flan Plands Al min_2 Af_min_2 RS:281.20 Profile: Tr=200annl ) )
(EG.Elev(m) 26198 Element LefOB  Channel  Right 08
| el Head (m) '.'.l' 13 WI n-Val. 0.030 -
(WS Elev(m) 26185 ReachLen. (m) 2087 2087 28.87
ClWS. (m) 261.88  Flow Area (m2) .88
| EG. Slope (m/m) 0025415 | Area (md) 3.99
| QTotal (mdfs) | 635 Flow (m/s) 835
| Tup Width {m) 2654 Top Width {m} 26.54
_‘!ﬂiﬂlﬂ[{ﬂ*’i 1 158 Avg. Vel (mis) 158
| Max Chi Doth () 0.21 Hydr. Depth (m) 0.15
| Conv, Total (m3/s) 37.7 | Conv. (m3/s) 37.7
ILﬁlﬂjh_\H_ﬂd_{rm— 20.87 Wetted Per, (m) 2655
I_I'_u_lln Ch El [m) 26164 Bhear (Nim2) 4183
IAJ;I:a 1.00 Stream Power (Nim s) B6:64
; Fretn Loss (m) 0.88  Cum Volume (1000 m3) 115
| C&E Loss (m) 0.00  Cum SA (1000 m2) 8.53
Plan: Plan05  Af_min_2 Af min_2 RS5:281.33 Profile: Tr= 200 anni )
| EG. Elev (m) 26108 Element Lef OB  Channel  Right OB
Vel Head (m) 014 WA a-Val, | 0.030 |
| W.S. Elev (m) 280.95 Resch Len. (m) 3013 3013 30.13
| Crit WS (m) 26099 Flow Area (m2) . 8B
| EG. Siope (mim) 0031480 Area (m2) 3.85
Q Total (m3fs) 8.35  Flow (majs) 6358
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Plan: Plan05 Af_min_2 Af_min_2 RS: 261,33 Profile: Tr =200 anni (Continued)

ITl:Ip'U'lnlcﬂ.h{rn}

| Vol Total (m/s)
| Max Chi Dpth (m)

MinChEm)

| Alpha
|Eeinloss ()
| C&ELopss(m)

2630 Tup \Mdlh {m}
1685 Avg. Vel (mis)
028 Hydr. Depth (m)
358 Conv, (mals)
3013 Welted Per, (m)
260,89 Shear (Nm2)
100 Stream Power (N/m )
0.31  Cum Volume (1000 m3)
0.01  Cum SA (1000 m2)

Flan: Plands  Af_min_2 Al _min_2 RS 231.18 Profile: Tr =200 anni

| EG. Elav(m)
| Vel Head ()

| W.S. Elev (m)

| Crit W.S. {m)

| EG. Slape (mim)
| Q Total (md/s)

| Top Width {m)

| VelTotal {ms) |

| Max ChI Dpth (m)

; Conv. Tolsl (mafs). |

| C&ELoss (m)

260,44 Element Left OB
0.05 W n-Val. I
260.38 Reach Len. (m) 30.38

28034 Flow Arga (m2)
0.007088 | Area (m2)
8.35  Flow (m3/s)
20.35  Top Width (m)
101 Avg. Vel {mis}
0.38 | Hydr. Depth (m)
754 Cony. (ms)
3038 Weited Per, {mJ_
zﬁu a1 shaar (NAn2)
100 Stmam FPower (Mfm s}
Er.'.?r1 Cum Valume (1000 m3)
000 Cum SA (1000 m2)

Plan: Pland5 Af_min 2 Af_min_2 RS: 20084 Profile: Tr= 200 anni

| EG, Elev (m)
Vel Head (m)
| WS, Elev (m),
| Crit WS {m)

| EG, Slope (mim)
| G Total (md/s)
 Top Width (m)
| Vel Total (mis)

 Max Ghi Dth (m)
 Conv. Total (m3/s)
 Length Wid. (m)

| Min Ch Ei (m) i

.Fn.lpha
FI‘{.‘J.II Loss {m‘.l
= & E Loss {m)

28013 Elemant Lot OB
0.08 Wi n-val, I
260.04 Reach Len. (m) ¢ 2086

H '35 Flnw {i’nﬂ-’&}
25.48 Tl:r:p ‘Mdlrr {m’}
138 Avg, Vel (mis)
034 Hydr Depth (m)
0.2 Conv. (mafs)
28,86 | Watled Per. (m)
25870 Shear(Nm2)
100 Stream Power (W/im s)
0.67 Cum Volume (1000 m3)
0.01 Cum SA (1000 m2)

Plan: Plan0f  Af_min_2 Afl_min_2 RS: 17088 Profile: Tr= 200 anni

|EG. Elev(m).
| Vel Head (m)
| WS Elev (m)

| Coit WS, (m)
| E:G: Slope (mim)

| Q Total {mdrs)

' Top Width (m)
Vel Total (mis)

| Max Chi Dpth {m)

| Conv. Total (mdjs)

| Length Wad. (m)
Min Ch B3 (m)

25045 Element Left OB
020 Wi n-val |
250.25 Reach Len. (m) 3011

259,30  Flow Area (m2)

0.033827 | Area (m2)
8.35  Flow (mais)
17.53  Tap Width {m)
187  Avg. Vel tmfs:!

348 Conv. (m3s)
30,11 Wetted Per_(m)
258,82  Shear (N/m2)

2630

165
015
353

453

7455

1.03
574

Channal
0.030

3036

8.31

B3t

8.35
2835
1.01
o

784

2038
14.93
15.03
0.88

480

Channel

0.030
1'9 B8
467
467

2543
136
018

502

2548

28.74

39.08

071
407

Chan rlB]:-

(030
o

32z

322

635
1753

1.87
II:HB
34'5
17.58
60.48

2630

Right 08 |

30.38

Right OB

2988

_ Right OB

it
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Plan: Flan05 Af_min_2 Af_min_2 RS:170.88 Profile: Tr=200 anni (Continued)

. Alpha 1.00
|Fretnloss(m) 0.48
| C&E Loss {m) 0.0

Plan: Plan05 Afmin2 Af_min_2

| E.G. Elev (m) 25881
| Wel Head (m) 0.08
| WS, Elev (m) 258.71
crit WS (m) 258,71
EG Siope (mim) | 0015871
Q Total (m3/s) 6.35
. | Top Width (m) 2558
| Vel Total {mis) 1.35
| Miax Chl Dpth (m) 0.27
| Conv. Tolal (mdis) | 50.4
| Length Wid. (m) 28 80
| Min Ch EI (m) 258.44
| Alpha 1.00
| Frein Loss (i) 060
(C&Elosstm) o0
Plan: Plan0b  AlLmin_2 Af_min_2
|EG. Elev(m) 258.19
| Vel Head {m) 238
| LS. Elev (m) 258.04
 CHltWs. (m) 258,08
(EG.Slope (vm) | 0026752
| C Total {(m3/s) £.35
| Top Width (m) I 2024
| Mel Total (m/s) 1l 1.74
| Max Chi Opth (m) 028
._‘?:‘?!}!_T?FP_’._WE’E:!_ 38.8
 Length Wid. (m) S22
| Min Ch El (m) 25778
Alpha 100
| Fredn Loss (m) 087 Ci
 CA&ELoss (m) 0.01

Plan: Pland5 AL min_2  Al_min_2

EG E!mr my. 257,52 |
11‘-‘ Hﬂ;ﬂd{ml—._ 011
(WS Elev(m) 25740
| Cat WS (m) 25741
| EG. Slope (mim) 0018387
| @ Total (md/s) 6.35
| Top Width {m} 2213
| Vel Total (mvs) 1.50
| Max Chi Dpth (m) | 031
| Conv. Total (m3rs) 48.0
| Length Wid. {m) | 25.03
| Min Ch El (m) 257.08
| Alpha 1.00
| Fretn Loss (m) 078
| C&ELoss (m) 0.00

 Stream Power (Nims) | 118.35 |
 Cum Volyme (1000 m3) 059
Cum SA (1000 m2) 343
RS; 14087 Profile; Tr = 200 anni - o
 Element Lel OB  Channel Right OB,
WA, p-Val, 0.030
| -Raach Lan, (m) 2980 28.80 28.80
| Flow Ares (m2) 4,80
| Area (m2) 4.69
 Flow (mas) 635
- Top Width () 2556
| Avg: Vel (mis) 135
_ Hydr. Dapth {m) 018
Conv. (ma/s) 50.4
Wietted Par. (m) 2558
Shear (Nfim2} 2852
Stream Power (N/im 5) 3864
Cum Volume (1000 m3) D47
 Cum SA (1000 m2) 278
RS5:111.08  Profile Tr= 200 anni _
 Element LehOB  Channel Right OB
W n-val. 0,030 !
Reach Lan, (m) apaz an.az 3032
 Flow Area (m2) 385
| Area (m2) 385
 Flow (m3/s) 6.35
- Top Widin (m) 2024
VYl (S A
. Hydr. Depth (m) kL
_Bany, {m3ls) 388
 Wetted Per. {m) 25 |
| Shear (Nfmz2) 4729
__ﬁlreum Pcrwar :me s) g2.28
Cum Volurme (1000 m3) Y55 |
Cum SA (1000 m2) 210
RS/ 8074 Profile: Tr=200anni o
Eﬁamant Left OB Channell  Right 08
WL n-Val, b
R&m:h Len, (m) 2003 2803 26.03
Flow Area (m2} 4.23
Area (m2) 423
_ Fiow (mds) 8.35
 Tap Width {m) 2213
Avg: Vel (mis) 1:50
| Hydr. Depth {m) 018
Cony. (Ms) 489
Wetted Per. (mj) 2214
Shear (N/m2) 45
Stream Power (MNim ) 51.66
 Cum Volume (1000 m3) 023
 Cum SA (1000 m2) 148
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Plan: Plan05 A min_2 Af_min_2 RS:5171

Praofile: Tr = 200 anni

| EG. Elev(m). 25673 | Element LefOB  Channel  Right OB
"'J'ﬂl Head {m) 0.16 | \M m\fﬂ! - _ 0.030
WS Elev (m) | 25656  Reach Len. (m) 3185 3185 3185
(CHtWS.gm | 25661 Flow Area (m2) 355
|EG Siope (mfm) | 0043883 Area (m2) 3.55
| O Total {mis) | 5.35 | Flow (m3/s) 6.35
 Top Width (m) 27.20 | Top Width (m) 27.20
| Vel Total {mis) 178 | Avg. Vel (mis). 178
| Max Chi Dpth m) 022 | Hydr. Depth (m) 0.13
| Conv. Tolal (m3/s) 30.4 | Conv. (md/s) 30.4
| Length Wid. (m) 31.85 | Wetlted Per. (m) a2
| Min Ch El {m) 25634 | Shear (Nfm2) 5583
| Alpha 1.00 | Stream Power (N/m ) 8.8
| Fretn Loss (m) . 0.7 . Cum Volume (1600 m3) 012
|C&ELoss(m) | 0.01 | Cum SA (1000 m2) 074
Fan: Plan05  Af_min_2 Al min_2 R53:19.85 Profie: Tr = 200 anni
| EG. Elev {m) 255 75 Elamanl Lef OB Channel  Right OB/
| Vel Head (m) 0.14 W n-val . | G030 .
| WS Elev (m) 255,60 | Reach Len. (m) . B0 f:44 0.00
| Crit WS (m) 25563 | Flow Area (m2). I,
|55 Slope (mim) 0,022521 | Avea (m2). 3
@ Total (m3/s) 635 Flow (mas) 835
| Top Wdih () 18.23 | Top Wdth (m) 1923
| Vel Total (mis) 168 | Avg, Vel (mis) 168
| Max Ghi Dpth (m) 0.34 | Hydr. Dapth () 0.20
' 42.3 | Conv. (mas) 423
0.00 | Wetted Per. (m) 19.25
Min Ch EI (m) | 25526 | Shear (Nm2) 4322
[Aphs. | 1.00 | Siream Power (N/ms). 7287
| Frein Loss () u au Cum Volume (1000 m3)
| € & E Loss im) 0.01 | Cum SA (1000 m2)
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HECSRAS Plan:Plan05 River Af min_2 Reach: Af min_2 Pwofile: Tr= 200 anni

Reach | River Sla Profile QTolsl  MinChEl | WS Bev | CitWS | EGEev  EG Slope | VelChnl | FowAms | TopWidh = Frouds 8 Chi
{mas) ) {m) () {m) {mimi {mis) (m2) {m)

Almin2 62320 Tr= 200 anni 635 ines nn mna Me omaem i N 59 1.1
Almn_2 |08366 Tr= 200 anni .35 210.40 2145 i 4T 000528 062 1023 Hn 0.35
Almin2 86283 Tr= 200 anni 635 e mu N M 03 1.50 424 18.38 1.00
Almn 2 |63256 Tr= 200 anni .35 218 2038 2045 061 0048525 215 295 1680 1.74
Al_mn_2  |B03.08 Tr=200 anni 435 i .00 28485 2004 0007585 0.88 725 4372 0.6
Almn 2 |TT276 Tr= 200 anni .35 AN 462 Xasl 70 0MTI 128 447 W 1.02
Almin2 T2 Tr= 200 anni 635 a0 00,55 xN 2055 0000250 0.3 X908 8045 014
Almn_2 | T287 Tr= 200 anni .35 B3 2455 EAN 258.55  0.000025 010 142 12050 0.05
Almin2 88289 Tr= 200 anni 635 e 00,54 XM 2055 0000405 0.3 19.17 55.21 018
Almn 2 |65258 Tr= 200 anni .35 26,95 28,50 R 268.52 0003402 065 a7 0.5 047
ALmin2 62T Tr =200 anni 635 8643 0023 xan 2037 0015380 140 454 2309 1.1
Afmn 2 |58258 Tr= 200 anni .35 266.06 2750 X678 2153 0000585 0. &N 205 0.26
ALmn2 567 Brvdge

Afmn 2 |58258 Tr= 200 anni .35 2515 5.8 ot 614 0METa 252 252 in 118
Almin2 50115 Tr= 200 anni 635 460 487 X487 MM 00T 116 545 40,14 1.1
Almn 2 47253 Tr= 200 anni .35 342 2458 H0 25450 0000215 032 205 B4 0.14
Almin2 44178 Tr= 200 anni 635 k] 448 X4 48 458 0016585 1.2 409 243 1.1
Almn 2 | 4203 Tr= 200 anni .35 375 H4.02 H00 408 00N 1.14 358 3328 0.8%
Almin_2 |380.70 Tr= 200 anni 635 pikkl) 8355 X155 e A T P 117 i42 38,99 1.00
Almn 2 |3522 Tr= 200 anni .35 HETe H3.07 Kl 2314 005258 118 ER 3.2 0.96
Al_mn_2 32086 Tr=200 anni 435 N M55 X2 .55 2283 00Mz8 125 509 3327 1.02
Almn 2 |22 Tr= 200 anni .35 2164 21.85 X189 2180 0026415 1.58 i ik 11
Almin2 2133 Tr= 200 anni 635 8089 8095 x0m 2108 0031480 185 1gg 630 137
Almn 2 23119 Tr= 200 anni .35 H0M 038 XM 25044 0007083 1M K] 2035 068
Almin_2 20084 Tr= 200 anni 635 .70 8004 X004 5013 0015009 1% 467 2548 1.1
Almn 2 17058 Tr= 200 anni .35 2852 2425 25930 25845 003367 147 in 1753 147
ALmin_2 14087 Tr =200 anni 635 a4 HaN | 25081 001581 1.3 460 2555 1.1
Almn 2 |111.06 Tr= 200 anni .35 178 258.04 25808 25818 Q.02ETER 1.74 365 M4 11
Almin2 B0.T4 Tr= 200 anni 635 M 140 2574 757 0087 1.50 423 213 1.09
Almn 2 |5 Tr= 200 anni .35 256.34 256,56 2565 25673 0043583 1.78 355 a3 1.58
Almin2 10.85 Tr= 200 anni 635 508 24500 255483 26575 0022621 189 kT 1923 112

226



M&M ENGINEERING S.r.l.

Legend '
WS Tr= 200 anm

Ground

Ban; Sia

Figura n.34 - Rappresentazione 3D del “Af min_12”
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Flan: Plan0S Al _min_12

E.G. Elev (m)
Vel Head {m)
W.S. Elev (m)
CAt Wa. (m)

EG. Slope (mim)
@ Tolal (m3/s)
Top Width (m)

Vel Total (mis)

Max Chi DI:I'ﬂ1 ()
Conv, Tolal (ma/s)

Length Wid. (m)

MinChEI@m
_ Alpha
Pt Loss(m)

C & E Lass {m)

25574
0.24

25548 |

25557
0.060524
B.18

2703

219
0. 25
33 2
3I] 1H-
255.24 |
1.00
041
0.0
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Al min_12 RS:42.55 Prmofile: Tr =200 anni

Fian: Plands Al min_12 Af min_12 RS: 1238 Frofile: Tr = 200 anni

E.G. Elav (m)

el Head {m)

WS, Elav {m)

Crt W.S. (m)

E.G, Slopa (mim)

Q Talal (mafs)

Top Wadth (m)
Vel Total (mis)

Max Chi Dpth {m)
Gonv, Total (m3/s)

Min Ch El {m)
Alpha

' Frctn Loss (m) |

25525
0.08
26619

25519 |
0.018054
B18
auaa
11
EHB
809
10.66
255 EI'I
1.00
D14

C&ELess(m)

E.G. Elev (m)

Vel Head (m)
WS, Elev (m)

Crt W.S. (m)

E.G. Slope (mim)

Q Total (mafs)
TopWidth(m) |

255.08 | Elemenl

Pian: Plands  ALmin_12° Af_min_12 RS 1.73 Profile: Tr= 200 anni

0.010003 | Area {m2)

Conv, Total (mals)
CLength W, (mp
Min Ch El {m)

C&E Loss (m)

 Element Lef OB Channel  Right O8
WL 1Vl 0.030
Reach Len. {m) 3016 30.16 | 016
Flow Area (m2) 373 '
Area (m2) 373
. Flow (mais} 818
Top Width (m) 27.03
 Avg. Vel {mis) 219/
 Hydr. Depth (m) 014
| Cony. (m3ls) 332
Wetted Per. (m) 27.04 |
Ehaﬂrmm'tz] || 81.96 |
Stream Power m-fm s) 1?5.55 _
Cum Volume (1000 m3) mﬂ} 0.26
| Cum SA (1000 m2) 202
Element Lel OB Channel  Right OB
VWL fi-Vaal. 0030 |
Reach Len. {m) 1065 10,66 10,68
Fiow Area (m2) ~ ta0] |
Area (m2) 7.40
 Flow (ma/sh 8.18
. Top Width (m) B0, 33
 Avg. Vel (mis) 111
Hysdr, Cepth (m) 012
 Conv. (m3s) 609 |
Wetted Per. (m) 60.33
_Shear(Nim2) 2171
Stream Power ﬁNa‘m =) 24.M
| Gum Volume (1000 m3) 0.08 |
0.01 Cum SA (1000 m2) 071
LeROB  Channel  Right OB
0.04 VA n-Val 0030
25504  Reach Len. {m)
25502 Fiow Avea (2 T
9,50
8.18 | Flow (md/s) 818
7232 Top \Width (m) 7232
0.86  Avg. Vel (mis) 086
019 Hydr. Depth (m) 0.13
81.8 | Conv. (mdfs) 818
Wettad Per, (m) T2.32
25485 Shear(Nm2) 1288 |
1.00 SImaminur{Nn‘msi 11,10 |

 Cum Valume (1000 m_S}

| Gum SA (1000 m2)

HEC-RAS Plan: Plan0d River ALmin_12 Reach: Al_min_12  Profie: Tr=200 ami

Reach | RiverSia = Profle QTotal | MinChEl | WS Eev CWS | EGEev  EG.Skpe | VelChnl | Flowama | TopWidth | Froude#Chi
(mds) e ) {m} ) (mimy {mis) (m2) m}
Amin 12 4244 Tr = 200 anni BB 28534 28640 28657 SET4 O0GDSH4 i1 i nm 188
Aimin 12 1239 Tt = 200 anni BB 28501 28619 28618 28535 OU0MBOS4 111 740 B0.33 10
Aimin 12 173 Tr=200 anni BIB 28 284 29802 29608 0moom 0.8 940 [rE 078
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Torrente Lorenzo / Sorense — Terzo Tratto

Il terzo tratto del Torrente Lorenzo / Sorense interseca un viadotto esistente, la
Strada Provinciale 109, in corrispondenza di un ponte rappresentato in foto. Il
ponte presenta un’altezza rispetto al fondo del canale pari a 3.5 metri ed un
interasse tra i piloni di sostegno pari a 6 metri (RS = 328). E stata pertanto
condotta una verifica che ha tenuto conto dell’attraversamento mettendo in
evidenza come 1’alveo dell’affluente risulta in grado di garantire il trasporto
della portata con tempo di ritorno 200 anni. A questo fanno eccezioni alcuni tratti
disposti a valle del ponte dove vi &€ una esondazione con una portata sfiorata in sinistra
idraulica complessivamente pari a 52.32 md®fs, stimata sulla base della modellazione
monodimensionale precedentemente condotta. Essendo un’analisi condotta in condizioni non
stazionarie le portate vengono introdotte secondo idrogrammi di piena triangolari con tempo
di esaurimento pari al tempo di corrivazione stimato nell’analisi idrologica, pertanto la durata
complessiva dell’evento simulato ¢ pari a due volte il tempo di corrivazione. Come ¢ possibile
osservare nella rappresentazione in A3 (Figura 36), I’esondazione non coinvolge direttamente
nessun aerogeneratore, garantendo la sicurezza di questi ultimi. La posa in opera dei cavidotti
in corrispondenza del ponte (RS = 328) verra realizzata con particolare attenzione attraverso
una perforazione teleguidata (Trivellazione Orizzontale Teleguidata” T.O.C.) fino ad una

profondita pari a 3.5 metri al di sotto del fondo alveo.
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AGA éo.ﬂ‘uv.l AN P
Foto n.36 - Ponte (RS = 328)
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Figura n.35 - Modellazione in HEC-RAS Ponte (RS = 328)
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Foto n.37

Foto n.38
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Foto n.39

Foto n.40
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Figura n.36 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni

Legenda

—— Cavidotto esterno
—— Cavidotto interno
—— Viabilita esistente
—— Viabilita da realizzare
— Viabilita da adeguare
Sottostazione Elettrica

—— Aerogeneratori

\.

Py
e

" .-

I

SRRl =a=ngNED
-t v - -

s =

i
F
i
g
i
L
)




|
|
|

Ground
Levee
-
Bank Sta

WS Tr 200 anni ‘

Figura n.37 - Rappresentazione 3D del Torrente Lorenzo / Sorense — Terzo Tratto
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Plan: 7 Lurenzu _Sorensed  Lomenzo, Sorensed RS:T25.02  Profile;
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79.51  Fiow (mals) 79.51
16,50 Top Width (m) 16.50
363 Avg. Vel (mis) 283
223 Hydr. Depih (m) 133
B57.0  Conv. (mds) 8570
3176 Wetted Per. (m) 1721
22407 Shear(Nim2) 107 40
100 Stream Power (Nims) 38,88
015 Cum Volume (1000 m) 3614
D16 CumSA (1000 m2) 4657
Plan:7 Lorenzo_Sorensed Lorenzo_Sorensed RS; 663.82 Profile: Tr200anm o
22645 Elament LeR OB Channel  Right OB
012 Whnval ool
226.32 Reach Len. (m) 2867 2867 2857
22B.05  Flow Area (m2) 5121_
0003082 Area (m2) 524
7951 Flow (md/s) 79.51
66.03 | Top Wdth (m) 68.03
1 55 | AV "h"al el, [mis} 1.55
252 Hyar. Deptn (m) b8
14-32 3 _ﬁbﬂv {t‘r‘ﬁfﬂ B 1#32_3
23 67 | Wietted Per, (m) 6,72
221, ﬁt_i _ $haar tM\'rrZJ N 232
1.00 | Stream Powur {H.Fm ) |/01
0.04  Cum 'ufniuma uuuu ma;l 3388
0.02 t‘:um&humu mz) a5 25
Lorenze_Sorensed RS 634.85 Profike: Tr 200 anmi ) _
22639 I_Elaamnnl Lefi QB Gh_p_r_mal Right o8
0.05 | WA n-Wal. 0.030 _
22634 Reach Len, (m) 3158 31,58 3158
.  Flow Area (m2) 8278
0000752 Area (m2) 82.76
7851 | Flow (ma/s) 851

M&M ENGINEERING S.r.l.
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Plan:7 Lorenzo_Sorensed

| | Top Width {mj 7645 Top Widih {l]_'l_] 7649
| Vel Total (mis) 085 Avg. Vel (m's) 086
| Max Chi Dpth {m] 1.87  Hydr Depth (m) 1.08
 Conv. Tolal (m3ls) 2899.0 Conv. (mdis) 2699.0
Lnng!h‘bl'ﬂd fmy 358 MEdPgr {rn] TB.83
| Min Ch El {m) 22_4 a7 __E_hnar_mmz] 785
| Alpha 1.00 | Stream Power (N/m 5) TH3
_ Fretn Loss (m) 0.03 Cum Valume (1000 m3) 32.08
| C&E Loss(m) 0.00 | Cum SA (1000 mZ} 4322
Plan: 7 Lorenzo_Sorensed Lorenzo_Sorensed RS 60337 Profie: Tr 200 anmi ) B
| EG.Elev (m) 226.36 | Element Lefi OB Channel  Right OB
Wal Head {m) 005 | W n-Val 1 0.030 o
| W.S. Elev {m) 226.31 Reach Len, (m) 3063 30.83 3063
| Cat WS (m). | Fiow Area (md) [iE-LE
| EG. Slope r;ml'm]n 0. DDUEIUE Area (m2) To.94
| QTotal (m3/s) 78.51  Flow (mdls) 78.51
| Top Width {mj) A0ZE  Top Width (m) BO2B
| Vel Total (m/s) 0:89 | Ava. Vel (mfs) oes
| Max Chi Dpih trnj 246 Hydr Depth {m} 1.00
i c-un-.r__:r_nm {mafs) 21;':4_@_13 Conv. (mals) 264089
 Length WAd. (m). 3063 Wetied Per. (m) 8101
| Min Ch-El (m) 22384  Shear (N'm2) 8.77
| Alpha 1.00 | Stream Power (N/m 5) E72
| Fretn Loss (m) I?_I:ﬁ__ Cum Volume (1000 m3) 2945 i
| G & E Loss (m) D00 Cum3A (1000 m2Z) 40.74
Plam: 7 Lurﬂnm Sorensad  Lorenzo_ Enm‘r&eﬁ RS 57275 Profie: Tr200empi
| EG Elev(m) 22633 Element LefiOB  Channel  Right OB
| Vel Head (m) 005 Whoval e
| W5, Eﬂ"l‘{l’l‘l] 226268 Reach Len. (m) 58.95 5885 2895
EMWB{rri} | 1 Flmrm'an{rnz} 8287
|EG. Slops {ml'm]n 0, WUETE | Area (m2) B2ET
I_g]“_l:_ﬁ__i_r_;_r@.fgj .57 Flnlw {nﬂﬁ} ]"9 Bl
 Top Width (m) B7.85  Top Width (m) 8785
Vel Total (i) D96 Avp. Vel. (mis) 086
(MaxChiDpth(m) 238 Hydr Depth (m) 084
(Conv. Total n3ls) 26321 Conv. (m3s) _ 26321
 Length Whd. (m) 5095 Wetted Per. (m) 8055
'_M_ip Ch El (m) 22291 Shear(Mm2) B35
Alpha 1,00 Stream Pawer (NIms) 804
Frotn Loss (m) 013 | Cum Volume (1000 m3) 27,00
C & E Loss (m) D.03 _Gumﬁ.ﬁt‘lﬂﬂﬁm!} /AT
Plan; 7 Loranzo_Sorense3  Lorenzo_Sorensed RS, 51279 Profie; Tr 200 anni o
EG Elmr {m) 225 17 EMmam Leh OB Ghnnnal: Rhi'rtOB
WIHaﬂd {m) D35 W n-Val - _ 0.030 _
WS Ei!nr {rm) 22582 Reaoh Lan. (m) 120.09 120.09 12009
| Crit W$ {rmy 22582  Flow Area {(ma) 3026
E.G Slopa (mim) 0010168 | Ares {mz} 30.26
C‘:Tntal {mais) 79 57 Fltmr (mais) T8.51
| To.p Width (my) 43.00 Tnpl Whdth (m} 43,00
| Vil Total (mvs) 283 | Avg. Vel (mfs) 263
: Max Ciil Dpth (m) 283 | Hyar Depth (m) 0o
| Comv, Total (m3fs) T87.3  Conv, (M3fs} TET.3
| Length Wd. {m) 120.08 | Wetted Per, (m) 4388
Min.Ch EI [m) 22288 Ehaar {N#n?} 68.66

M&M ENGINEERING S.r.l.

Lorenzo_Sorensed. RS5:634.85

Profike: Tr 200 anni (Continued)
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Plan:7 Lorenzo_Sorensed

(Alphs 1.00  Stream Power (N/ms) 181.18
Fretn Loss (m) 0.6 Cum Volume (1000 m3) 2381
€ & E Loss (m) 0.05 | Cum SA (1000 m2) 24 25
Plan: 7 Lm'_g!@} Sorensed  Lorenzo_Sorensed R3: 38271  Profie: Tr 200 anmi -
EG Elev {m) 22475 Eﬁpmnm Lefi OB Ghnnnﬂk R'l]ht OB
| Vil Head (m) D8 | Wt n-Val, B 0.030
| WS, Elev {m) 224 57 Reach Len, (m) 3029 30.29 3020
(CatWs. {my, 224.44  Fiow Area (m2) 42.38
(EG.Siope(mm)  0.006438 Area (m2) 42.38
(QTotal(mals) 7951 Fiow (md/s) 79.51
| Top Width (mj T1:64 | Top Width (m) T71.64
Vel Total (mis) 188 Avg. Vel. (mis) 1.88
| Max Chi Dpih {mi) 236 | Hydr. Depth (m) 0.59
(Conv. Totalmdfs) 9908 Conv. (md/s) 890.9
| Length Wid. (m) 3020 Wetied Per, (m) 72.16
| Min Ch El [m) 222_21 | “Bhear (Nm2) azna
| Alpha 1.00 | Stream Power (Nfms) | 58.57
| Frotn Loss (m) 005 CumVolume (1000 m3) rrﬂ}l 19.25
| C & E Loss (m) 004 CumSA (1000 m2) 27.38
Plam 7 Lnrgn_zu_ﬁxu‘ena-ﬂa Lorenzo_Sorensed RS, 36241 Profile: Tr200 anmi -
E_E Eley {m) 22485 | Element Lefi OB Chnnn&t R'nht o8|
| Vel Head {m) D03 W n-Val, ) 0030 o
| W.S. Elav (m) 22452 | Reach Len. (m) 2847 |7 2017
CntWs. (mp | Flow Area (m2) 'IIJ"I 72
EG. Slope (mim) 0, UDUEIII _ﬂn_a_{m‘z} 1m.72
Q Total (mas) 7951 | Flow (md/s) 7851
| Top Width (m) 13480 Top Width (m) 13450
| Vel Total gmis) 078 Avg. Vel (mis) 078
(MaxChiDpth(m) 271 Hydr Depth (m) 078
 Gonv. Total (m3/s) 2805.0 | Conv. (m3fs) _ 28050
 Length Wid. (m) 2517  Wetted Per, (m) 135,17
| Min Ch EI {m) 221. 81 Shear wmz 583
(Apha 100 Stream Power (Nims) 463
Fretn Loss (m). 003 Cum Volume (1000 r13) 1707
| C & E Loss (m) 000 CumSA (1000 m2) 24,24
Plan: 7 Lorenzo_Sorensed  Lorenzo_Sorensed RS; 33324 Profile: Tr200anmi o
;__E_E E_lﬂ {mj 224 B1 Etamal_'d_ Lefi EIE_ Ghlnnﬂ} R'ﬂl‘rt 0B
| Vel Head (m) (008 W -Val 003 .
| WS, Bl (m) 224 54  Reach Lan. (m) a.0o0 _Bno B.00
l:rﬂ Wﬁ gm0 222 T.'i Flow Ares (m2) 6533
|EG. Slope (mim) 0001243 | Area (m2) _ 6533
| Q Total (mals) 7951 | Flow (mals) 7851
| Top Width {m) BOA1 | Tap Width (m) 60.41
Wil TnliF  (mis) 122 Avg Vel (mis) 1.22
'_ Max l:hr Dpth {‘mj 402 Hyar Depth (m) 1.08
| Conw. Total l_'maﬂj 22558 Conv. (m3is) 22558
Lﬂnmh Wid. {im) ~ BOD Wma-u Per (m) 61.87
: Min Ch El {m] 22052 Ehaar {Hh'rﬂjl 1285
| Alpha ) 1.00 | Stream anr_{wm_ﬂ 1563
| Fretn Loss (m) 0.02 | Cum Valume (1000 m3) 1463
GEE Loss (m) 012 CumSA (1000 m2) 21.38

M&M ENGINEERING S.r.l.

Larenzo_Sarense3 RS: 1279 Profile

; Tr 200 anni {Continued)

245



Plan: 7 _Lorenzo_Sorense3 Lorenzo_Sorense3 RS:328 BRU.

M&M ENGINEERING S.r.l.

Profile: Tr 200 anni

(EG.Elev(m) 22447 | Element Lef OB Channel  Right OB
| Vel Head (m) 131 W n-Val. _ 6o03;
(WS Elev (m) 22316 Reach Len. (m] 2000 2000 2000
(CMWS.(m) 22315 Fiow Area (m2) 1571
|EG. Slope (m/m) 0.014189  Area (m2) 1871
|' @ Total (m3/s) 78:51 | Flow (m3/s) 7851
Topwith(m) 6.00  Top Wdth (m) 600
| Vel Total {m's) 5.06 | Avg. Vel [mis) 5.08
| Max Chi Dplh {rn] 264 | Hydr Depth (m) 2B
| Conv, Total [|Tr§_i‘5}|_ B67.5  Conv. (miis) B8BTS
| Length Wid. {m) 2000 Wetted Per. (m) 10.82
| Min Ch-El {m) 220,52  Shear (Nm2) 20020
| Alpha 1.00 Hif&nmPuwnr{Hfms‘} 1L'I13 08
_Fretn Loss (m) | Gum Volume (1000 m3) 1431
| C & E Loss (m)  Cum SA (1000 m2} 21.13
Plan: 7 Lqrgpzu_&me_nsas Lorenzo_Scrensed RS 328 BRD Profile: Tr200@mni
| EG. Elev {m) 224 12 Ehamﬂm LEIGE_ Channpel  Right OB
| Vel Head (m) 155 W n-Val. _ oosn N
| W.S. Elev (m) 222 57 Reanh LE!1'I ) 1.73 1.73 173
zEm _Flw.ﬂu'av_a_{rrﬂ’j 14.40
. 0018581 Area (m2) 1440
ETum {mB.n‘a} T79.51  Flow (mdls) T9.51
Top Width (m) 620 Top Width (m) 6.20
Vel Total (mvs) 552 Avg. Vel (mis) 5.52
Max Chi Dpth (m) 233 Hydr. Depth (m) 232
| Conv, Tetal (m3/s), 583.1 | Conv. (m3fs) 583.1
 Length Wd. (m) 173 Wetted Per. (m) 1078
| Min Ch El {m) 22023  Shear {Nm2) - 24408
Alpha 1.00 | Stream Power (N/m s} 124731
Fretn Loss (m) 004 CumVolume (1000 nﬂj 1401
C & E Loss (m) uuﬂ_mmmuuﬂamz} 21.01
Plam: 7 Lorenzo_Sorensed  Lorenzo_Sorensed RS; 323.51 Profile: Tr200anes
EG Elav(m) 224.00  Elsment LefiOB  Channel  Right OB
| Val Head (m) 232 W neval . wom
'WE Elev(imy 221 67 Fl'emh LEI'I J.'m:l ac.a 3041 3041
ErﬂWE{m} | 22239 FIva.matrrﬂ} 11??_
EG Slope mim) 0. DE?TSB | Area (m2) nir.
@ Total (mars) 7951 Flow (md/s) 7851
 Top Width (m) 8.95 _ Top Width (m) B85
Vel Tota (mis) 875 Avg. Vel (mis) 875
 Max Chi Dpth (m) 144 Hyor. Depth (m) RACH
:_l:am Total l_'n}}":.} 408.3  Conv, (M3} 4083
'_Langm\ﬂm {m) stm | Wietted Per, (o) 1108
'_ Min Ch EI () 221)23 | Shear (Nm2) 384,08
:_Nptm 1.00 | Stream § inur{l'numaj 2661.18
Fretn Ll:ﬁﬁ {m} 023  Cum Wﬂuma (1000 m&} 1388
| CAE Loss {rmj 0.08 CumSA uﬂﬂﬂ ma) 2088
Plan: 7 Lomenzo_Sorensed  Lorenzo _Sorensed RS 27310 Profile: Tr 200 anni _ _
E G. Eley (m) 22288  Element Lent OB Channel  Right OB
| Wl Head {my) 028 | Wi n-Wal ) ﬂﬂ&u )
| WS, Elev {m) 22273 R&aﬁh Lan, {m) 30.53 3053 30,53
| Crit WS (m) 22273 | Flw Area (m2) 3508
| EG. Slopa (mim) D.011708  Area (m2) 35.08
Q Total (mals) 7851 | Flow (md/g) Te51
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Plan: 7 ___I.:g{enzu__surﬂ_nsez Lorenzo,Sorensed R5:27340  Profile; Tr 200 anni (Continued)

| | Top Width {mj 68.88  Top Widih {l]_'l_] §0.95:
| Vel Total (mi's) 2_.2?__:15__@ Vel [mis} 227
Max Chi Dpth i,'m] 203 | Hydr Gepth (m) 058
Gnmr Total tm'-‘a!i:l T34.8 Conv. (mafs) ?34 g
LenginWid.(m) 3053 Wetted Per. (m) 7047
| Min Ch El {m) 220.70 | Shear (N/m2) 57T
| Alpha 1.00 Stream Power (N/m s) 128:54.
_Frctn Loss (m) 045 Cum Valume (1000 m3) 13.27
| C&E Loss(m) 0.4 | Cum SA (1000 mZ} 18.78
Plan: 7 Lorenzo_Sorensed Lorenzo_Sorensed RS 24258 Profile: Tr 200 anmi ) B
|EG.Elev(m) 22251  Element LefOB  Channel  Right OB
Vel Head (m) 063 Whn-Val G0
| W.S. Elev {m) 22188 Reach Len (m) 30.71 30.71 o7
WS (m) 22208 Fiow Area (m2) 2261
(EG.Slope(mm) 0018753 Area (m2) 2261
| QTotal (m3/s) 7951 Flow (mdfs) 78.51
| Top Width {mj) 32.86  Top Width (m) 3286
| Vel Total (m/s) 3.52 | Avg. Vel [mis} 3.52
| Max Chi Dpih trnj 213 Hydr Depth {m} 068
| B-:ln'.r__:r_nm {mafs) SB0E | Conv. (mals) EEEI B
| Length Wid. (m) 3071 Wetted Per, (m) 3342
| Min Ch El {m) 21075 !‘mﬂr {M‘rrm 12438
| Alpha 1.00 | Stream Power (N/m 5) 437 489
Frotn Loss (m) 023 Cum Volume (1000m3) 1238
| G & E Loss (m) D04 Cum3A (1000 m2Z) 1821
Plam: 7 Lurﬂnm Sorensad  Lorenzo_ Enm‘r&eﬁ RS 211.88 Profie: Tr200@mee
|EG. Eley (m) 222 18 | Element LefiOB  Channel  Right OB
Vel Head (m) 023 Whoval e
| W5, Eiarv{m‘,l 22183 Reach Len. (m) ac.oe 3008 a0 0E
EMWB{:TI} | 22153_ HWN‘BI{I‘I‘IZ} 3759
|EG. Slops {ml'm]n 0, D05683 | Area (ma) 3758
I_g]“_qi__a_r_;_@fg} 5T Flm {m&l‘ﬁ} B
I_fl:q_pj\_ﬂ_:_l!hm 47. B‘& Tap '-M‘.I‘h |:m} 4783
Vel Total mvs) 211 Avg. Vel (ms). 21
MaxChiDpth(m) 271 Hydr Depth (m) 078
| Conv. Total (m3fs) 10575 Conv. (mdis) 10575
_ Length Wad. (m) 3008 Wetted Per. (m) 4850
'_M_ip Ch El (m) 219 22 Eham' {H.n‘nm | 42,87
Alpha 1,00 Stream Power (NIms) 90,69
Fretn Loss (m) 024 Cum Volume (1000 m3) 11.47
C & E Loss (m) 0.0 _Gum&ﬂt‘lﬂﬂﬂm!} 16,87
Plan; 7 Loranzo_Sorensed  Lorenzo_Sorensed RS, 181.79  Profie; Tr 200 anni o
EG Elev(m) 22181  Elament Lef OB Channel  Right OB
| Vit Haﬂd {m) D20 W n-Val - _ 0.030 —
WS Ehur {rmj 22171  Reaoh Lan. (m) 2875 2875 28.75
| Crit W$ iy 22171 | Flow Area {ma) 40.54
EG Slopa (mim) 0012265  Ares {n'rz;l 40.54
C:Tntal {mais) 79 51 Fltmr (mais) 7851
| To.p Width (my) 104.00 Tupl Whdth (m} 104,00
| Vel Tatal (mis) 1.86 | Avg. Vel, (mis) 186
| Max Chil Dpth (m) 234 | Hyar Depth (m) 0.39
| Comv, Total (m3fs) T18.0 Conv, (M3fs} 7180
| Length Wd. {m) 2875 Wetted Per, (m) 104 68
Min.Ch EI (m) 21837 Ehaar {M\'n‘.i."} 46,58
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Plan:7 Lorenzo_Sorensed

(Alphs 1.00  Stream Power (N/ms) 81.35
Fretn Loss (m) 0.05Cum Volume (1000 m3) 1028
£ & E Loss (m) 0.04 | Cum SA (1000 m2j 14 .68
Plan: 7 Lm'_g!@} Sorensed  Lorenzo_Sorensed R3:153.03  Profie: Tr 200 anmi -
EG Elev {m) 221__35 Eﬁpmnm Lefi OB Ghnnnﬂk R'l]htDE
| Vil Head (m)  DOE Wt n-Val, 0.030 B
| WS, Elev {m) 221__2_1'.!____R_ﬂal:h Len. (m) 3018 bl -] oS 1]
(CatWs. {my, 220.73 | Flow Area (m2) T425
(EG.Siope(mm) 0001180 Area (m2) 74.25
(QTotal(mdls) 7951 Fiow (m3s) 79.51
| Top Width (m) 81.00 | Tap Width (m) 81.00
Vel Total (mis) 1.07 | Avg. Vel, (mis) 1.07
| Max Chi Dpth (m) .48  Hydr. Depth (m) 0.92
| Cony, Total (m3/s), 2314.8  Conv, (m3is) 2348
| Length Wid. (m) 3019 Wetted Per. (m) 8208
| Min Ch El [m) 218.72 Shear (Nm2) 10.47
| Alpha 1.00 | Stream Power (Nfms) | 12
| Frotn Loss (m) o IJE_ Cum Volume (1000 m3) nﬁ}l 54
| C & E Loss (m) 007 Cum3A (1000 m2) 12.03
Plam 7 Lnrgn_zu_ﬁxu‘ena-ﬂa Lorenzo_Sorensed RS 12285 Profile: Tr200 anmi S
E_E Eley {m) 22123 | Element Lefi OB Chnnn&t_ Right 08|
| Vel Head (m) 003 W n-Val o 0030 N
| W.S. Elav (m) 221 20 | Reach Len. (m) aoes  30Ea 3096
CntWs. (mp _ | Flow Area (ma2) 'lI:Iir 7a
EG. Slope (mim) 0, DEUS#D _im_a_{m‘z} 107,70
Q Total (mas) 7951 | Fiow (md/s) 7951
| Top Width (m) 80,00 Top Whdth (m) B0.00
| Vel Total gmis) 074 Avg. Vel (mis) 074
(MaxChiDpth(m) 218 Hydr Depth (m) 135
 Gonv. Total (m3/s) 43148  Conv. (m3fs) _ 43148
 Length Wid. (m) 30.96  Wetied Per. (m) 8174
| Min Ch EI {m) 210 02 Shear(Nm2) 438
[Alpha 100 Stream Power (N/m s} 3.24
Fretn Loss (m). D03 Cum Volume (1000 m3) 580
| C & E Loss (m) Do2  CumSA (1000 m2) 860
Plan: 7 Lorenzo_Sorensed  Lorenzo_Sorensed RS; 8188  Profile: Tr2ﬂﬂ anmi o
;__E_E gl;w_@:: 221 8 Etamal_'d_ LaHGIB_ Chlnnﬂ} R'ﬂl‘rtﬂﬂ
| Vel Head (m) 020 W n-val R
| WS, Bl (m) HU.!JE | Reach Len. (m) 2892 2912 2012
l:rﬂ Wiﬁ gm0 22098  Flow Area (md) 39.98
|EG. Slope (vm) 0.009548 | Area (m2) 3958
| Q Total (mals) 7951 | Flow (mals) 7851
i | Top Width (m) B2.52  Top Wdth (m) 82562
Wil TnliF  (mis) 1.88 - Avg. Vel (mfs) 1.88
'_ Max Chr Dpth tmj 185  Hyar Depth (m) 0.as
| Conw. Total w.am B13.7 Conv. (m3fs 8137
f_Lﬂnmh\Md {im) 2812 MMPH imi B3 80
| Min Ch El (m) 210,33 Eha&r {Nim2) A4 BT
| Alpha ) 1.00 | Stream anr_{wm_ﬂ BE a3
| Fretn Loss (m) 018 | Cum Valume (1000 m3) 381
G & E Lose {mj 0.03  CumSA (1000 m2) 708

M&M ENGINEERING S.r.l.

Lorenzo_Sarense3 RS: 18178 Profie:

Tr 200 anni {Continued)
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Plan: 7 I._.g_'e_ngu__Sﬂnsg'a Lorenze. Sorensed RS5:82.76 Profile; Tr 200 annl

| EG. Elev {m)
|ValHead (m) |
| WS, Elev (m)
CAWS(m
 EG. Slope (m/m)

|0 Total (m3fs)

[ TopWidth (m)
| Vel Total (mis)

_Max Cni Dpth (m)
| Gony, Tetal (m3/s)
Length Wid. (m)
[MinChEl(m)
| Alpha

| Frotn Loss {m)

| C & E Loss (m)

Plan: 7 Lorenzo_Sorensed

| EG. Elev (m)

| VelHead (m)
(WS Blevim)
:_l.'.':ii WS (m)

| EG Slope (mim)
| QTotal (m3/s)
_Top Width (m)

| Vel Tatal {m/s)

 Max Chi Dpth (m)

| Gonv. Total (m3/s)
 LengthWid. (m)
| Min ChEl (m)

GA&E Loss (m)

| EG. Elev(m)
| Vel Head fmy

Tmp W!dth hfmy
VelTotat (mis)
 MaxChiDpth (m)
Cony. Total (m3is)
Length W (m)

| | Min Ch EI {m)

Alpha

Frm Lﬂﬁﬁ {I'I'I]

M&M ENGINEERING S.r.l.

220.75 | Element LeR OB  Channel  Right OB
011 WA n-Val. i 0.030 |
22063 Reach Len, (m] 30.03 30.03 3003
22048 Fiow Area (m2) 5286
0.004556  Area (m2) 5288
78:51  Flow (m3/s) 7951
8620 Top Width (m) 86.29
1550 Avg. Vel (mis) 1.50
172 _ Hydr. Depth (m) 085
1177.8 | Conv. (mis) 1778
30.03 | Wetted Per, (m) B7.18
218.91 | Shear (N/m2) 2435
1.00 Stream Power (N/m s) 36.56
021 Cum Volum (1000 m3) 226
001 CumSA (1000 ma} 4 48
Lorenzo_Sorensed RS 3273 Profile; Tr200@mmi
22053 Element Lefi OB  Channel  Right OB
_ 022 Whn-Val e
22030 Reach Len, (m) 2005 29.05 2505
22030 Flow Area (m2) 37 @
0011808 Ares (m2). T8
7951 Flow (mdls) 78.51
84.67  Top Width (m) a487
210 Avg. Vel, (mis) 210
1.8 Hydr Degth (m) 0.5
7317  Conv. (ms) 7317
2805 Wetted Per. (m) B6.03
21845  Shear (N/m2). 5103
1.00 | Stream Power (N/m s} 107,03
0.42 Cum Volume (1000 md) 088
D04 CumSA (1000 m2) 1.75
Plan: 7 Lorenzo_Sorensed  Lorenzo_Sorensed RS 3.68 Pofie; Tr200anm —
zzu u? Efamnm_ Lefi OB Ghlnnel Rqrrt ua|
058 VA n-Val. 0030
218,48 Reach Len. (m) -
_ 21055 Fiow Area (m2) 2347
0018339 Area (m2) 247
7951 Flow (mads) 79.51
3586  Top Width (m) 3586
338 Avg. Vel (mis) 338
117 Hydr. Depth (m) 065
S87.1 | Gonv. (m3is) 587.1
 Wetted Per. (1) 36 08
21832 Shear (Nm2) 116,84
1.00 | Stream inur{wm 5} 396 20
| Curm 'u’ll:dumﬂ {1000 m3)
ﬁumﬁ.ﬁ. Uﬂﬂl& ma)

EﬁELuss{m}
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HEC-RAS Pir 7 River 1omnss Fifisch: Lo Profie Tra00 nmi
fiaach RSl | Plle OTemal | MinchEi WS Ev | CHWE  EGEey | EGSooe | WelCwl | Fowhss  TopWah | Foudekcnl |
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Affluente Torrente Lorenzo / Sorense — Primo Tratto

Complessivamente sono stati investigati sei affluenti del Torrente Lorenzo /
Sorense. Il primo tratto si trova in prossimita degli aerogeneratori numero 6, 10,
11 e 16 ed inoltre interseca una strada sterrata, che sara oggetto di adeguamento
con il passaggio dei cavidotti, in corrispondenza di un canale tombato a sezione
circolare rappresentato in foto di diametro 200cm. E stata pertanto condotta una
verifica che ha tenuto conto dell’attraversamento mettendo in evidenza come
I’alveo dell’affluente risulta in grado di garantire il trasporto della portata con
tempo di ritorno 200 anni. A questo fa eccezione il punto in corrispondenza del ponte
dove vi € una esondazione con una portata sfiorata in destra idraulica complessiva di 10.46
m®/s, stimata sulla base della modellazione monodimensionale precedentemente condotta.
Essendo un’analisi condotta in condizioni non stazionarie le portate vengono introdotte
secondo idrogrammi di piena triangolari con tempo di esaurimento pari al tempo di
corrivazione stimato nell’analisi idrologica, pertanto la durata complessiva dell’evento
simulato e pari a due volte il tempo di corrivazione. Come & possibile osservare nella
rappresentazione in A3, I’esondazione non coinvolge direttamente nessun aerogeneratore,
garantendo la sicurezza di questi ultimi. La posa in opera dei cavidotti in corrispondenza del
canale tombato a sezione circolare (RS = 475) verra realizzata con particolare attenzione
attraverso una perforazione teleguidata (Trivellazione Orizzontale Teleguidata” T.0.C.) fino

ad una profondita pari a 3.5 metri al di sotto del fondo alveo.
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Foto n.42
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Foto n.44 - Canale tombato a sezione circolare (RS = 475)
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Figura n.39 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni (Scala 1:7000)
® .
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Af_Lor_1 RS:B57.37 Prafile: Tr= 200 anni (Continusd)
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Af Lor_1 RS 56847  Profile: Tr= 200 ann (Continusd)
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| M Chi Dpth (m) | 1.13 | Hydr. Depth {m) 052
 Canv. Total (m3/s) 13165 Conv. (mafs) 13185
| Length Wd, (m) 2845  Wetted Per. {m) , 119.28
(MinChEI(m) | 24551 Shear(Nm2) 037 |
| Alpha 1 m Ehasm Power (M/m s} 007
|(Frenloss(m) 0.00 Cum Volume (1000 m3) 816
CA&ELoss (m). 0.00 Cum SA (1000 m2) 2235
Pian: Plan05  ALLor 1 AlLor ) RS:S07.18 Profile: Tr= 200 anni = = -
|EG Blev(m) 24665 Element | LefOB  Channel  Right OB
|VelHead (m) 000 Wraval =~ 00 0.030 |
| W.5. Elav (m) 24855 Reach Len. (m) | 28.74 28.74 28.74
(CHWS.(m | FlowArea (m2) 101.58
| EG: Slope (mim) 0000018 Area (m2) 10158
(QTotal(m3ls) 1132 Fiow (mdls) _Maz
| Top Width (m) 142.06  Top Width (m) 14205
| Vel Total (mis) 041 Avg. Vel (mis) 011
(MaxChiDpth(m) 138 Hydr Depth (m) 072
| Conv, Total (ma/s) z?uu B Conv. (mals) mu 3 |
(LengthWd (m) | 2874 Wefied Per, (m) 14258
| Min Sh EI (m} 24527 Shaar (N/m2) 0.1z
;N_pp_a o 1.00 Stream Power (Nims) 0.01
| Fretn Loss (m) 000 Cum Volume (1000 rrﬂ] 5.84
| € & E Loss {m) 0.01  Cum SA (1000 m2) 1263
Pian: Plandd  Af_Lor 1 Af Lor 1 RS 4T842 Prolile: Tr=200 anni
| BG: Elev {imi) 24564 Etemen Lell OB Channel  Right OB/
| el Head () 0.0% VM. n-Val ' 0.030 |
| W.S. Elev (m) 24855 Reach Len. {m) 6180 6180 61.80 |
| Crit WS {m) 24536 Flow Area (m2) BT3
| EG. Slope (mim) 0.014030  Area (m2) 873
| @ Total (m3/s) 11.32 | Flow [mdis) 1132
 Top Width (m) 42.80  Top Width {rm) 4280
Vel Total (mis) | 130 Avg. Vel. (mis) 130
| Max Chi Dpth (i) 240 | Hydr. Depth (m) 020
Conv. Total (md/s) | 958 Conv. (m3s) 868
 Length ¥Wid. (m) 61.80  Wetted Per, (m) 48.37
| Min Ch h El (m) 244 A5 | shear [(NAm2y 2580
Alpha 1 OD ‘Stream Fower (N/m s) 33,59
| Fretn Loss {m) Cum Uuh.rme u:mu m3) 426
(CaELoss(m).  Cum A (1000 m2) 5.07
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Pian: Pland5  Af_Lor_1
|EG. Elev (m)

| Vel Head (m)

; W.S. Elev (m)

| Trit W.E. (m)

: E.G. Slope {mim)

O Total {m3ls)

| Tap Width {m)

; ‘el Total {r_nr‘a_:;:

; Max Chi Dpth (m)

| Canv. Total (mds)
 Lengthwag. ()
| Min Ch EI {m)

| Alpha.

Plan: Plands
EG E!mr {m}

| Va] Head (m)
| WS Blev(m)
cmws Am)
E G Slnpe fmdm)

@ Total (mals)

| Top Wdth {m)

| Vel Total (mis) |

| Max Chi Dpth (m) |

[ | Conv, Total (m3is)
ngtn\nm {mj

Af_Lor_1

Plan: Plan05  Af_Lor_1
E /G Elay (m)
WEHHHE {m)

. WS Bevim)

| Gt WS, {m)

| EG. Siope (m/m)

| @ Total (m3/s)

| Top Width (m)

| Vel Total (mis)

| Max Chi Dpth (m)

: Conv, Total {m3is)

C&ELoss (m)

Pl PinDS . _AL1OE 1 .
LEG. Elav (m)
VelHead (m)

! £G. Siope (mim)
Q Tolal (mars)

M&M ENGINEERING S.r.l.

Af_Lor_1 RS: 472682 Profile: Tr= 200 anni

24585 Element LeR OB Channel  Right OB
054 W n-Val. 0.030 _
24531 ReachLen, (m) 29.90 26.80 28,50
24531  Flow Area (ma2) 3.47
0015725 | Area (m2) 347
11.32 | Flow {m3is) 11:32 |
323 Top Width {m) 323
328 Awg Vel (mis) 326
121 Hydr. Depth (i) 1.08
80.3  Conv. (md/s) 803
2800 Wetied Per. (m) 5.03
24410 Shear (N/m2) 10636
100 Stream Power (Nim s) 347,08
1,22 Cum Volume (1000 m3) 383
001 Cum SA (1000 m2) 14.55
Al_Loi 1 RS 386,72 Profile; Tr= 200 anni - - .
24452 Element LenOB|  Channel Right 0B
063 Wt n-‘u’al. 0.030 !
_243.99 | Mosch Lan. (n o L TR A L
24412 Flow Area (m2) 322
o273em | Ama |:m2] 3 22 _
_11_.3_2_Flw-r {rrra.rs} 1132_
35.56 Top Width (m) 300
352 Awvg Vel (mis) as52
023 Hydr. Depth (m) 0.08
216 Conv, (mals) 218
2989 Wetted Per, (m) 3557
24376 Shear(Nm2) 243.00
1.00  Stream Power [N.frrl.s} 854,88
020 Cum Volume (1000 m3) 383
0.02 Cum SA (1000 m2) | 13.87
Af_Lor 1 RE:356.84 Profle: Tr= 200 ann
24333 Elemant Laf OB Channe|  Right OB |
0.05 W n-Val. 0030 )
243328 Raach Len. {m] 012 0.2 3012
24313 Flow Area (m2) 12.08
0.003807 -Area (ma2) 12.03
11.32 | Flow (m3s) 11:32 |
38.82  Top Width (mi) 38.82
0.84  Avg. VeL {mis) g4 |
0.54  Hydr. Diapth {m) D31
183.5  Conv. (m3fs) 1835
3012 Wetted Per. (m) 3885
24274 Shear (Nm2) 11.568
100 Etréam Power (Nfms) | 1088
014 Cum Volyme (1000 mﬁ} 380
000 Cum SA (1600 m2) 12,88
Af lor 1 RS:326.72 Profile: Tr= Zﬂﬂ anni
24318 Elemant Lafn OB Channael  Right 08!
005 W, n-Val ! 0030 |
243 12 Reach Len. (m) '30.33 3033 3033
Flow Area (ma2) 1084
0.005628 _Area (m2) 1084
1132 Flow (m3/s) 1132
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M&M ENGINEERING S.r.l.

Plan: Plan05  Af_Lor_ 1 Af Lor 1 RS:326.72 Prafile: Tr= 200 anni (Continusd)

| Top Width {m) 4013 Top Width (m) 4013
| Vel Total {(mis) 104 Avg: Vel (mis) | hE A
| Max Chi Dpih (m) 041 Hydr. Depth (m) . 027
| Conv. Total (ma’s) 1508 Conv. [mals) | j 1508
| Length Wad. {m) 30.33  Wetted Per. (m) 4014
| Min Ch El (m) 24272 Shear (N/m2) | I 1480
| Alpha | 100 Stream Power (Nims) 15.56
| Fretn Loss {m) | 025 CumVolume (1000 m3) | 325
C4ELoss(m) | 0.00 Cum SA (1000 m2) et
Flan Plan05 Af lor 1 Af lor 1 RS 29838 Profile: Tr= 200 anni
| EG. Elev(m) . 24283 Element | LenoB  Channel  Right OB|
| Vel Head (m) 0.10 | W, n-Val. | 0030 |
(WS Blew(m) 24283 Reach Len. (m) - 2890 2980 2990
| Crit WS, (m) | 24282 Fiow Area (m2) . B18
| EG.Slope (mim) | 0.013218 Area {m2) . 818
| QTotal (m3fs) | 1132 Flowimdfs) | : 132
[ TopWadih(m) | 37.48 | Top Width (m) : 3748
| Vel Total {m/s) 138 Avg Vel (mis) 138
| Max Chi Opth (m) 038 Hyde Depthim) : g2z
| Conv, Tolal (mdls) | 8.5 Conv, {mils) . 96.5
(LenghWid (m) | 29.90 Wetted Per, (m) ! 3748
| Min Ch EI (m) 24248 Shear (Nfm2) | 2822
| Algha. 100 Stream Fower (Nims) EALS
| Fretn Loss (m) | 042 Cum Volume (1000 m3) 287
C&E Loss (m) 0.00  Cum SA (1000 m2) 10.50
Plan: Plan05 Af_Lor 1 Af Lor ) RS:266.48 ProflecTr=200ami
| EG. Elay (m) 24251 Element | LefOB  Channel  Right OB
| Vel Head (m) | o011 WhLeVal . 0.030
|W.S. Blevim) | 24241 | Resch Len. (m) | 2843 2043 2043
| CntWs.m) 24241 | Flow Area (m2) I T84 |
(EG Slope (mim) | 0.015185  Area(m2) | I 78B4
| @ Total (ma/s) | 1132 Flow (m3/s) . 1132
| Tap Width (m) 37.61 | Top Width (m) | 3781 |
| Vel Total (mis) | 1.44 | Avg. Vel. (mis) | 144 |
| Max Chi Dpth () 0.30  Hydr. Depth (m) 021
| Conv. Total (md/s) | 81.8  Conv. (md/s) | 818
| Length Wid. (m) . 2843 Wetted Per. (m) . 3782
| Min Ch EI (m) 24211 Shear (Nim2) _ I 31.01
| Algha 1,00 Stream Power (M/m s) 4475
| Fretn Loss {m) 0.45 Cum\Volume (1000 m3) I 273
| © & E Loss {m) 0.00  Cum SA (1000 m2) 9.37

Plan: Plan05 Af Lor_1 A{ Lor_1 RS 237.06 _Profie: Tr=200 anni

|EG. Elgv(m) | 24208 Element | LeOB  Channel  Right OB
Vel Head (m) . 0.12 W, n-Val, i : 0.030 .
[ LS. Elev (m) | 24194 Rsachlen. (m). | 30.27 30.27 30.27
| CHWS. (m) | 24184 | Flow Area (ma) | ELE
(EG. Slope (mim) | 0.015588 Arsa (m2) | 738
| @ Tolal {mirs) 1132 Flow (mds) | a3z
| Top Width (m) | 33.07  Top Width (m) . 33,07
VelToral(mis) | 153 Avg Vel (ms) | 18
| Max Chi Opith (m) 037 Hydr. Depth (m) 022
| Conv. Total (m3fs) | 80.6 Comv. (md/s) : 806
| Length Wid. {m) 3027 Mistted Per {m) | : 3308

Min Ch EI (m) | 24157 ‘Shear (Nima) | 34.18

270



Pian: Plan05  Af_Lor_1
|

| Emin .05 {of)

| € &E Loss (m)

Plan: Plan05  Af_Lor_1
| EG. Elev (m)
| Vel Head (m)
| W.S. Elew (m)
| Gt WS (m)
| EG: Sinpe (mim)
| QTotal (m3/s)
| Top Width (m)
| Vel Total (mis)
| Max Chi Dpih (m)
' Conv. Tatal (m3/s).
| Length Wad, (m)
(MinChBifm) |
.i’ilpl_ia' e —
| Frctn Loss (m)
C&E Loss (m)

Plan: PlanGs Al Lor_1
EB Elev {mjl
VelHead(m) |
| W.S. Eiav (m)
|[CARWS.(m)

[ EG Slupa imimy

uer'rmr (mis)
Mhlﬂpm m |
 Conv, Total (mals)
Lﬂmth‘-"l-'td m
| Min Ch EI {m)
(Apha
| Frotn Loss (m)
| € & E Loss (m)

Pian: Plands  Af_Lor 1
| EG. Elav (m)
| Vel Head (m)
| W.S. Elev (m)
| Crit WS {m)
| EG. Slope (mim)
| Q Totat (md/s}
| Top Wadth (m)
"H‘B[ Total (m/s}

Alpha
| Fretn Loss (m)
| CA&ELoss(m)

M&M ENGINEERING S.r.l.

Af_Lor 1 RE:237.068 Profile: Tr= 200 anni (Continuad)

1.00  Stream Power (N/m s) 52.35
068 Cum Volume (1000 m3) 250 |
0.01 | Cum SA (1000 m2} 833
A Lor 1 RS:206.78 Profile: Tr= 200 anni
24136 Emement Lef OB Channel  Right OB/
026 WL n-Val. : 0.030 _
24110 Reach Lan, (m) . 20.08 28.08 20008 |
241,18  Flow Area {ma2) 1 504
0050185 L Ama el : 20y 1
1132 Flow (m3/s) 1 1132
2385 Tap Width (m) 23 85
2.24 L Avg. Nel, (n/6) 224
D47 |iHylrs Degeh gy el
58.5 Conv. (mdis) 59.5 |
20.09 | Nmitad Per. (m) | 207
24059  Shear(Nm2y 7470
1 01:- Stream Power (N/im 5} 16761
012 Cum Volume (1000 m3) £ 1
001 Cum SA (1000 m2) 147
ALLard Fa1rde Pafie Tr= 200 aphi = = _
24119 Element | LeMOB  Channel  Right OB
004 W n-Val ! 0.030 |
24115 ReachLen. (m) | 3118 3118 31,18
24097 Flow Area (m2) 1338
0002720 Area (m2) 13.36
1132 Flow (m3/s) 132
3921 Top Width (m) 921
0.85 Awg. Vel fmifs) 0.85
064 _ Hydr. Depth (m) 034,
217.1 | Copv, (m3is) 2171
3118 | Wetted Per, (m) 3824
240.51 Shear (Nim32) 8.08
1.00  Stream Power (N/ims) 788 |
016 Cum Volume (1000 m3) 205
001 Cum SA (1000 m2} 6.55
Al Lor_ 1 RSI148.52 Profile: Tr=200 anni
241.02  Elemenl LeN OB Channel  Right OB|
0.12 WA n-Val. ' 0.030 _
240.88 Reach Len. (m) 2047 26.47 2847
24088 Flow Area (m2) T2
0014417 Area (m2) B
11.32  Flow (m3is) 1 1132
3045 Top Width () 30.45
155 Aug. Vel. (mis) 185
0.37  Hydr. Depth (m) 024
843 Conv. (ma/s) 243
2847 Wetted Per. (m) 3045
24052 | Shear (Nim2). 33.67
100 Stream Fower (N/m s) 52 54
024 Cum\Volrme (1000 m3) 173 |
001 Cum SA (1000 m2) 547
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Pian: Plan05  Af_Lor_1

M&M ENGINEERING S.r.l.

Af Lor_1 RB:117.05 Prafile: Tr= 200 anni

|EG. Elev (m) 240.36  Element Lef OB Channel  Right OB
| Vel Head (m) 0,07 W n-Val. p.020 _
| WS, Elev (m) 24028 Reach Len. (m) 4038 30.38 30.38
| Crit WS (m) 24017 Flow Area {m2) 9.52
| EG. Slope {mim) 0005123 Area (m2) 9.52
| @ Total (mais) 11.32  Flow (m3/s) 11:32 |
| Top Width {m) | 27.05 Top Width {m) 27.05
| Vel Total (mis) . 119 Avg, Vel (m/s) 1.18
| Max Chi Dpih (m) 050 Hydr. Depth (i) 035
oo, Tousl ice) | 158.1 Comv. (mdls) 1581
 Lengthwad, () | 3038 \Wetted Per. (m) 0% |
| Min Ch EI (m) . 239,70 Shear (N/m2) 1787
| Alpha 1l 100 Stream Power (Nim s) 21,00
Frain Loss {m) 0.14  Cum Volume (1000 m3) 148
C&E Loss (m) 000 Cum SA (1000 m2) 482
Plan: Plan05 Af_Lor_ 1 Af_Lor ) RS:B5.67 Profile: Tr =200 annl B = 3
|EG.Elev(m) 24021 Element LefiOB  Channel  Right OB
| Vel Head (m) 0.08 Wi n-Val. 0.030 _
PG Beviny | 24015 Reach Lan. (m) 2NAT L
| Crit WS, (m) Flow Area (m2) 10.23
(EG Slope(mim) | 0004212 Area (m2) 1023
| QTotal {mals) 1132 Flow (m3/s) 1132
Top Wedth (m) | 2795 Top Width (m) 2745
| Vel Total (mis) | 111 Avg, Vel (mfs) | 111
| Max Chi Dpth (m) | 061 tydrDephi) | 037
| Conv. Total (m3/s) 1744 Conv, (mals) 744
(LengthWd (m}) | 26.87  Weited Per. {m) 2700
(MinChEI(m) 23954 | Ehear(hhmd) | 15.14 |
| Alpha . 100 Stream Power [H.fm .v.’: 16.70
Frm nLoss(m) 007 Cum Volume (1000 m3) 118
| C&E Loss (m) 0,01 Cum SA (1000 m2) | 78
Plan: Plan05 Af_Lor 1 Af_bor 1 RS: 5670 Profile: Tr = 200 anni
| EG: Elev (m) 24013 Element LenOB  Channel  Right 08
| Vel Head (m) 0.03 W n-Val 0.030 ]
..‘!""’_- S Blev (m) 240.11 Reach Len. (m) 2681 2681 2881
(SRS, fm) | Flow Area:fmd) 15:08 |
| EG. Siope (m/m) 0.001487 Area (m2) 15.86
| @ Total (m3fs) 11.32 | Flow (m3/s) | 1132 |
| Top Width (m) 38.88  Top Width {m) 38.88
| Vel Total {mis) 071 Avg. Vel {mis) 1 071
| Max Chil Opth (m) 0.76  Hydr. Dapth (m) D41
 Conv. Total (m3/s) 2035 Conv. (malsj 235
| Length Wad. (m) 2861  Wetted Per. (m) L
:Min Ch Ef {m) 23841  Shear (N‘m2) 508
| Alpha | 1.00  Stream Power (Nim s) | 424
Fretn Lass (m) 0.06 Cum Volume (1000 m3) 0.78
C&ELoss(m) 000 Gum SA (1000 m2) 278
Flan: Plan05 Af Lor 1 Af Lor 1 RS:27.08 Profile: Tr = 200 anni
| EG. Elev (m) 24007  Element L&ROB  Channel  Right OB
| VelHead (m) 003 W, nval, | I 0.030 |
WS gevim) 24005 Reach Len. (m) 2535 2535 2535
| Crit W.S..{m) /238.90  Flow Area (m2) iR
(EG. Siope (mim) | 0002854 Area (m2) L
Q Tolal (mats) 1132 | Flow (ma/s) 1.32
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Plan: Plan05 AfLor 1

M&M ENGINEERING S.r.l.

Top Width (m) 58,76 Top Widih (m)

Vel Toml (mi/s) 0.73 | Avg. Vel. (mis)

Max Chl Dpth {m} 0:58  Hydr. Depth (m)

Cony. Total (m3is) 211.5 Cony, [m3rs)

Length Wid. {m) 2535 | Walted Per. {m)

Min Ch El (m) 23045 Shear (Nfm2)

Alpha 1.00 | Stream Power (Mim's)
Frctn Loss (m) 012  Cum Volume (1000 m3)
C & E Loss (m) 0,00 | Cum SA (1000 m2)

Af Lor_1 RS 2709 Profile: Tr =200 anni (Continued)

5976
073
0.28

2115

5977
731
5221
0.32
132]

(EG Elev(m) | 23994 Element

Vel Head (m) 007 W, n-Val,

W.S. Etev (m) 23887 Reach Len, (m).
CrtWS. (m) 23984 Flow Area (m2)

EG Siope (mim) 0010006 Area (m2)
QTolal(mals) | 1132 Flow (md/s)
TopWiain(m) | 4441 Top Widin (m)

Vel Total imis) 119 | Avg. Vel (mifs)

Max Chi Dpth (m) 044 Hydr. Depth (m)
Conv. Total (m3fs) | 113.2 Conv. (md/s)
LengthWad (m)  Wetted Per. (m)
MinChEI(m) 23943 Shear (Nm2)

| Alpha 1.00  Stream Power (N/im s)
(Fronloss(m) |  Gum Valume (1000 m3)
| CA&ELoss (m) | Cum SA (1000 m2)

HEC-RAS Plan: PlnlS River A Lor_ 1 Reachc Af_Lor 1 Profle: Tr= 200 anni

Lef OB  Channel  Right OB

0030

250
950
11 ,3_2
4441

119
021
1132
44 42
2098
2501

Reach | RiverSta Profile QTolsl | MinChEl @ W5 Eev | CilWS | EGBev  EGSbpe | VelChnl | FiowAma | Top\Width | Froude #Ch
{m3s) i) {m) fm () mim {mis) {m2) (m)

AfLor_1 74568 Tr=200 anni n.x ME2 M543 24843 M350 0070 1.18 257 £8.38 1M
Af Lor 1 |TITAT Tr= 200 anni 1.3 M58 M7 24750 300 O0T0E 143 742 4215 105
AfLor_1 8744 Tr =200 anni nu ME42 MEED 47.00 HTH 0T 184 420 16.20 164
Af Lor 1 |BST.5T Tr= 200 anni 1.3 A0 MAT3 24560 MEE0 D004 147 470 14 (053
AfLor 1 E2585  Tr=200 anni 1.3 580 MEET MET0 DDO181E .68 16,55 0.2 03
Af Lor 1 |587.51 Tr= 200 anni 1.3 562 B ES HEET 0D0DS 0.47 2454 550 023
AlLor_1 5647 Tr = 200 anni 11.32 585 B 5S MGES 00009 03 B B7.62 015
Af Lor 1 |53561 Tr= 200 anni 1.3 M3 MA65 M6E5 0000074 0.18 3145 11827 .08
AfLor_1 507,18 Tr=200 anni n.a a7 MEES MEAS  0000D1E on 101.58 142.0% 004
Af Lor 1 |478.42 Tr= 200 anni 1.3 4413 655 2458 eG4 0040 1.3 873 42.80 042
AfLor 1 475 Cuhert

Af Lor 1 |472682 Tr= 200 anni 1.3 2410 MM M5 24585 LN5TS 3.26 347 34 100
Allor 1 3672 Tr =200 anni nx M6 24199 28412 M8 027HE 352 in 35.58 kTE
AfLor_ 1 |356.84 Tr= 200 anni 1.3 MET4 328 24511 333 O00sslT .54 12.03 3082 54
AlLor 1 3672 Tr =200 anni 11.32 Mz 4313 H319 0005 1.04 10.84 40.13 154
Af Lor 1 |236.38 Tr= 200 anni 1.3 24748 283 ik L kT kel 1.3 816 Ir4a 035
AfLor_1 540 Tr=200 anni 11.32 HiN 224 LY HZH O D01HES 1.44 T4 Tl 101
Af Lor 1 |257.08 Tr= 200 anni 1.3 157 154 24154 Ml 05 1.53 73 3 104
AfLor 1 20870 Tr=200anni 1nx M0E8 M0 WE M1E D0dE N S04 2345 15
Af Lor 1 17770 Tr= 200 anni 1132 M 24115 24057 A9 L0lTA .85 1335 L (45
AlLor_1 14552 Tr=200 anni "R M0z H0E 24088 Mm@ e 1.5 732 30.45 10
Af Lor 1 |117.05 Tr= 200 anni 1.3 281 M0 047 L T e 1.18 952 2105 54
AfLor_1 8547 Tr= 200 anni 11.32 2654 M015 MM 000N 1.1 10.23 7185 058
Af Lor 1 |56.70 Tr= 200 anni 1.3 254 i 043 LD014ET 0.1 15.88 34.88 035
AfLor 1 27.00 Tr =200 anni 1.3 845 005 2950 MO0T DDGEE 0.7 1555 50,78 045
Aflor 1 173 Tr= 200 anni 11.32 2543 20ET 238.84 R 1.18 250 4441 042
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M&M ENGINEERING S.r.l.

Affluente Torrente Lorenzo / Sorense — Secondo Tratto

Il secondo affluente del Torrente Lorenzo / Sorense si trova in prossimita degli
aerogeneratori numero 2, 3, e 7 ed inoltre interseca in due punti un viadotto
esistente, in corrispondenza di due canali tombati rappresentati nelle foto
successive. Il primo (RS = 327) é a sezione circolare con diametro 140cm. Il
secondo (RS = 286) presenta larghezza pari a 300cm ed altezza 160cm. E stata
pertanto condotta una verifica che ha tenuto conto degli attraversamenti mettendo
in evidenza come 1’alveo dell’affluente risulta in grado di garantire il trasporto
della portata con tempo di ritorno 200 anni. In particolare, in corrispondenza del
primo ponte vi ¢ una esondazione che perd ¢ contenuta all’interno delle sezioni
investigate, non richiedendo una ulteriore verifica mediante modellazione
bidimensionale. Come e possibile osservare nella rappresentazione in A3 (Figura 43),
I’esondazione non coinvolge direttamente nessun aerogeneratore, garantendo la sicurezza di
questi ultimi. La posa in opera dei cavidotti in corrispondenza dei due canali tombati, RS =
327 e RS = 286, verra realizzata con particolare attenzione attraverso una perforazione
teleguidata (Trivellazione Orizzontale Teleguidata” T.O.C.) fino ad una profondita pari a 3.5

metri al di sotto del fondo alveo.

Foto n.45
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M&M ENGINEERING S.r.l.

Foto n.46

Foto n.48
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M&M ENGINEERING S.r.l.

Foto n.50 - Canale tombato a sezione rettangolare (RS = 286)
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M&M ENGINEERING S.r.l.
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Figura n.41 - Modellazione in HEC-RAS Canale tombato a sezione circolare (RS



M&M ENGINEERING S.r.l.

Legend
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Figura n.42 - Modellazione in HEC-RAS Canale tombato a sezione rettangolare (RS = 286)
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Figura n.43 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni (Scala 1:4500
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Figura n.44 - Rappresentazione 3D dell’ Affluente Torrente Lorenzo / Sorense — Secondo Tratto
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Plan: Plan05  Af_Lor_2  Af Lor 2 RS:881.85 Prafile: Tr= 200 ann
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Plan: Plan05 . Af Lo 2

M&M ENGINEERING S.r.l.

Af_Lor 2 RS:581.74  Prafile: Tr= 200 annl {Cantinued)
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Plan: Plan05  Af_Lor_2 Af Lor 2 RS: 50225 Profile: Tr= 200 anni {Continued)
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Plan: Plan05  Af_Lor 2 Af Lor 2 RS:382.38  Prafile Tr= 200 ann
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| W.S. Elev (m) 234 .89 | Reach Len. (m) 3025
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Plan: Plan05  AfLor 2 Af_Lor 2 RS.291.54 _Profila: Tr =200 st (Continued)

M&M ENGINEERING S.r.l.
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M&M ENGINEERING S.r.l.

Plan: Plan05 Af_Lor 2 Af Lor 2 RS:50.38  Profile: Tr = 200 annl (Continued)
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M&M ENGINEERING S.r.l.

Affluente Torrente Lorenzo / Sorense — Terzo Tratto

Il terzo affluente del Torrente Lorenzo / Sorense si trova in prossimita degli
aerogeneratori numero 1 e 2. E stata pertanto condotta una verifica in condizioni
di moto stazionario che ha messo in evidenza come 1’alveo risulta in grado di
garantire il trasporto della portata con tempo di ritorno 200 anni. Come é possibile
osservare nella rappresentazione in A3 (Figura 45), nonostante il canale passi in prossimita

dell’aerogeneratore 2, I’esondazione non coinvolge lo stesso, garantendone la sicurezza.

Foto n.51
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Foto n.53
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Figura n.45 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni (Scala 1:6000)

Legenda

—— Cavidotto esterno
—— Cavidotto interno
—— Viabilita esistente
—— Viabilita da realizzare
—— Viabilita da adeguare
Sottostazione Elettrica

—— Aerogeneratori
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Figura n.46 - Rappresentazione 3D dell’ Affluente Torrente Lorenzo / Sorense — Terzo Tratto
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F'Lan Plan ua Al_Lor_3_Reversn Al Lor 3_Riveren RS 1723.01

(EG.Elev(m) | 28116 Element Len o8 Channel  Right 08|
Vel Head (m) 0.04 WA n-Val. | 0030
(WS Elev (m) 28113 Reach Len. (m) 7000 7000 7000
| Crit WS, (m) 28113 Flow Area (m2) 322
|EG Slope (mfm} = 0.020839  Area (mZ) 322
Q Tatal (m3/s) 2.79  Flow (m3fs) 2179
 Top \Width (m) 41.99 Top Width (m) 4188
(Ve Tatal imvs) 087 Avg Vel (mis) 087
| Max Chi Dpth (m) 011 Hydr. Depth (m) 0.08
| Conv, Total (m3/s) 124 Conv. (m/s) 18.4
| Length Wad, (m) 70.00  Wetied Par, (m) 4158,
| Min ©h E! (m} 231 e} Shaar :N.l'nﬂ:u e 15.54
I_Npha— | 1.00 Smm Pawer (N/m ) 1345
[ Fn:tn Loss :m} 2 B0 Cum Whm {11JDD m:!.} 10,56
| € &ELoss (m) 002 Cum Sh (1000 m2) B87.75
Flan: Plan 03 Al Lor 3 _Riveren Af Lor 3 Riveren RS 1653.01 Profie: Tr= 200 anni
.__r-'__:_',j__gtgq._l_qu__ 27834 Elnmem't  LeftO8  Channel  Right OB
| VelHead (m) 026 W n-Val, | 0.030
WS, Eley (m) 278.08 ReachLen. (m) jooo 70,00 jo.o00
CritWs (m) 27816  Flow Area (ma) 125
| EG, Slope (m/m) ] mass;‘a Amn (mz} 125
(QTotal(mas) 278 Flow (m3s) 278
| Top Width (m) 1355 Top Width (m) 1355
Vel Total (mis) 224 Avg. Vel (mis) 224
Max Chi Dpth {m) 0.14 Hydr. Depth (m) 0.08
| Conv, Total (m3is) 85 Conv, (mafs) &5
?D I'JCI Wg_ﬂ_ﬂleqr_{u 13 56
27704 Shear(Nm2) 97.93
. 1.00  Stream Power (Nfms) 21817
. F“ﬁ" Loss (m) 124 Cum Volume (1000 m3) 1040
C & E Loss {m) 0.00 Cum SA (1000 m2). 65.81
F'Fan Plan 03 Al Lor_3_Riveren Al Lor 3 _Rmeren RS 1583 EII Profie: Tr=200&a0m
[ E.G Elmr [m} 2?3 2!_1 Elamant Lef DB__ Chﬂﬂnﬁl Right 08
VETHEBd {m} o.or 'Wl n=Val 1 CI__D§L'.| -
| W.B, Elm' ev.(m) Z?E 13 Reach Len; (m) TO.00 TO.00° 70.00
(CrtWs. (m) 27813 Flaw Area (m2) 235
L EG. Slope (m/m) 0.018345  Area (mi) 235
| @ Totai (md/s) 279 Flaw (mdfs) _ 278
| Top Width (m)} 17.37  Top Width {m) 17.37
| Vel Total (mis) 119 Avg. Vel (mis) 119
| Max Cni Dpth (m) 0.27 Hydr. Dapth (m) 0.14
| Ganv: Tatal (m3/s) 206 Conv. (m3fs) 20.6
| Length’ Vg (m) 70.00  Wetted Par, (m) 17.38
' Min G El (m) 27585 Shear (Nim2) 2430
| Alpha 1.00 Stream Power (N/m s) 28.88
| Fretn Loss (m) 1.58  Cum Volume (1000 m3). 1028
C & E Loss (m) 0.00 CumSA (1000 m2) 6473
Pian: Plan 03 Al Lor 3 Riveren Af Lor 3 Riveren RS:1613.01 Profie: Tr=200 anni )
| EG. Elev (m) 27461 Eleman Letl OB|  Channel  Right OB
| Vel Head (m) D06 WL R-Val, . 0.030
| W.S. Elev (m) 274 56  Reach Lan, (m) 70.00 70.00 70.00
| Crlt WS, {m) 274 57 Flow Ared (m2) 268
E.G. Slops (mim) 0028474  Area [m2) 288
Q Total {ma/s) 2.79 Flow (mdis) 279
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Plan: Plan 03 Af Lor_3 Riversn Af_Lor 3 Riveren RS 1513.01
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F'Lan Plan ua Af_Lor_3_Riveran  Al_Loer 3 Riveran RS 1303.00 Profde: Tr= 200 anni (Continued)
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Plan; Plan 03 Af_Lor_3_Riveren Al Lor 3_Riversn RS: 1162.87. Profle: Tr= 200 anni

EG. Elev (m)

| Vel Total (mis)

| Max Chi Dpth (m)

| Cony. Tatal (m3s)
| ength Wee. (m)

 Min Cn E1 (m) i

|Alpha
IFEEﬁ'iLﬂssfm}
C & E Loss (m)

Plan: Plan 03 Al Lor 3 Riveren A Lor 3 Riveren RS: 1083.01
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Plan: Plan 03 Af Lor_3 Riversn Af_Lor 3 Riveren RS 102301

(EG.Elev(m) | 20843 Element Len o8 Channel  Right 08|
el Head (m) l:l DE W n-Val | o030
(WS Elev (m) 28641 Reach Len. (m) 7000 7000 7000
| Crit WS, (m) 26640 Flow Area (m2) 5.01
_E_qimﬁmu_ :‘.I.EI'ISTEB Area (m2) 5.01
Q Total (m3s) 278 Flow (m3/s) 279
 Top \Width (m) 93.11 _Top Width (m) 311
(Ve Tatal imvs) 0.56 Avg. Vel (mis} 056
| Max Chi Dpth (m) 0.31  Hydr. Depth (m) 0os
| Cany, Total (m3/s) 238 Conv (mdg) 218
| Lerigth \el, (m) 70.00  Wetted Per, {m) an
| Min ©h E {m} 2&5 " shaar :N.I'nﬂ:u i 728
I_Npha— | 1.00 Bmm Pawer (N/m ) 4.04
[ Fn:tn Loss :m} 110 Cum Whm {11JDD m:!.} 632
| € &ELpss (m) 0.00 Cum SA (1000 m2) 4180
Plan: Plan 03 Al Lor 3 Riveren Af Lor 3 Riveren RS:953.01 Profile: Tr= 200 anni
EG Elev(m) 26533 Element. _ LehOB  Channel  Right OB|
| MelHead (m) 005 W n-Val | 0.030
WS, Eley (m) 28528 Reach Len. (m) 7oeo 70,00 jo.o00
Crit WS (m) 26528 Flow Arsd (mz) 287
| E.G. Slopse (mim) 0.!‘.113'135 Arﬂ(m?} 287
(QTotal(mas) 278 Flow (m3/s) 278
| Top Width (m) 2843 Tnp N:ﬂn {m:r 28 48
Vel Total mvs) 087 Avg: Vel {mis) ver
Max Chi Dpth {m) 0.18 Hydr. Depth (m) 010
| Conv, Total (m3is) 207 Conv, (m3/s) 207
7000 WettedPer.(m) 2848
26512 Shear{Nm2) 17.82
. 1.00  Stream Power (Nms) 1742
. F“ﬁ" Loss (m) 111 Cum Volume (1000 m3) 804
C &E Loss {m) 0.00 Cum SA (1000 m2). 37.55
F'Fan Plan 03 Al Lor_3_Riveren Al Lor 3 _Rweren RS 883, ﬂl Profile: Tr=200ami
EG.Elevim) 26422 Element LefiOB  Channel  Right OB
Vel Head (m) 005 WL n-Val ] 0030 -
| W.S. Elev (m) 26417 Reach Len, (m) 70,00 TO.00 70.00
| Crit W.S. (m) 26415 Flow Area (m2) 278
| E&. Slapa (mim) 0.014018 Area (m2) 279
@ Totai (mds) 279 _Flaw (mdfs) 278
| Top Width (m) 2160 Top Width (m) 2180
| Vel Total (m/is) 1.00 _Mg._"-"fr {mis} 1.00
| Max Chi Dpth (m) 0.26 Hydr Dapth (mj) 0.13
| Ganv: Total (m3fs) 236 Conv. (m3fs) 236
| Length Vg (m) 70.00  Wetted Par, (m) 2180
' Min G El (m) 26300 Shear (Nim2) 1757
| Alpha 1.00 Stream Power (N/m 5) 17.59
| Fretn Loss (m) 121 Cum Volume (1000 m3). 785
C & E Loss (m) 0.00 CumSA (1000 m2) 3579
Pian: Plan 03 Al Lor_3 Riveren Af Lor_3_Riveren RS: 813.01  Profie: Tr =200 anni )
| EG. Elav (m). 26300 Eleman Left OB)  Channal  Right OB
| Vel Head (m) 0.04 WL n-Val . 0030
| W.S. Elav (m) 26287 Reach Lan, (m) 70,00 7o.00 70.00
| Crlt WS, {m) 26296 Flow Ared (m2) 3.34
E.G. Slops (mim) 0021886  Area [m2) 234
Q Total {ma/s) 2.79 Flow (mdis) 279
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Prafie: Tr= 200 anni
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F'Lan Plan ua Al_Lor_3_Reversn Al Lor 3_Riveren RS 81301
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25083 Shear (Nm2)
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Plan: Plan 03 Af_Lor_3_Rwveran  Af_Lor_3_Riveren RS, 60301
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Profile: Tr = 200 anni (Continued)
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Plan: Plan 03 AfLor_3 _Riversn Af_Lor 3 Riveren RS 60301 Profile: Tr= 200 anni (Gontinued)

 Alpha ) 1.00  Stream Power (Nims) | ] 77
| Frotn Loss fm) 114 l:um anumn |:1ﬂnu maj | B8s
C&ELoss(m | 0,00 Cum SA (1000 m2) . . 26.05
F-‘hrl Flan 03 Af Lor_ 3 Riveren Al Lor 3 Riveren RS: 533.01  Profile: Tr=200 anni
EG.Eev(m 25832 Ejement _ LeiQB|  Channel  Right OB
VelHead (m) 003 Wnval. | 0.030
(WS Elevim 25828 Reachlen (m) 70.00 7000 7o.00
(Gt WS, (m) | 25828 Flow Area (m2) | | 245
| E.G. Slopa (miim) | 0020418  Area (m2) | _ 345
| @ Tatal {ma/s) | 2.19 Flnw [mads) | _ 278
| Top Width (m) i 4242 Top Wadth (m) | | 4942
| Vel Total {mis) | 0BT Avg Vel (mis) | | 6.8
| Max Chi Dpth {m) | Q.51 _ Hydr. Depth (m) | | 007
 Conv, Total (m3/s) 19.5 Conv, (m3/s) . | 185
(Lengthviad, (m) | 70.00 Wetted Per. {m) . | 4843
 Min Ch Ef (m) #3778 Shear(N/m2) . | 13.99
| Alpha | 1.00  Stream Power (Nims) | 11.30
| Frcin Loss (m) | 188 Cum Volume (1000m3) | B.63
| C&E Loss (m) . 0.01  Cum SA (1000 ma) . . 2258
Plan: Plan 03 Af_Lor_3_Riveron  Af_Lor_3_Riversn RS:483.01 Profile: Tr=200anni —
EG. Elev [m] | 256 43 E_!armgnt _ Left L‘JB l::hanrw.l Hight OB
008 WLnVal . 003
25‘5 33 Reax:h Len. {m) Fooz TEI 02 70.02
_ 25636 Flow Area (m2) | 206
0037108 Area(m2) . | 2.08
279 Flow (m3fs) | | 278
| Top Widdth 1l 2117  Top Width {m) | [ 2147
IWITWEI tml'sj i 1.36 Ao Vel {mis) [ _ 1.36
 MaxchiDpth (m) 028 Hydr Depth (m) | | 0.10
| Cony. Total (m3fs) | 14.5 Conv, (mds} [ | 14.5
| Langth \Wid. (m) | 7002 Wetted Per, (m) | _ 2117
 MinCnEl(my 25604  Shear (Nim2) | _ 3534
| Alpha 1.00  Strsam Power {me.ﬂ | _ 4? o5
Fremloss(m) 277 Cum Volume (1000 m3) | 644
C & E Loss (m) ‘000 Cum SA (1000 m2) 20,09

Plan: Plan 03 Al Lor 3 Riveren Af Lor 3_Riveren RS; 38288 Profile: Tr= 200 anni -
|[EG.Elev(im) 25366 Element | LefOB  Channel  Righi OB

|VelHead (m) | 0.11 W n-Val, | 0.030

| WS, Elay (m) | 253.54 Reach Lan, {m) | 69.88 68 .98 68.98

| Crit WS, (m) | 25358 Flow Area (m32) | | 186

| E.G. Slops (mim) | 0042170 Area (m2) | [ 186

(QTotsl (m3fs) 279 Flow (mafs) . T

(TopWidih(m) | 1817 Top Width (m) . L1847

Vel Totat (i) 150 Avg. Vel. (mis) | L 180

| Max Chi Dpth-{m) 018 Hydr. Depth (m) [ | 010
Conv. Total (m3is) 13:6 Conv. (mi/g) [ 136

 Length Wad, (m) 69.98 Wetted Per. (m) e

| Min Ch Bl {m) |l 25338 Shear (N'm2) [ [ 42 36

| Alpha Il 1.00 Stream Powsr (Nim s} [ [ G347

| Fretn Loss (my) | 0:02 CumVeluma (1000m3) | | £.30

|'C&E Loss (m) 002 CumSA (1000 m2) 1871
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Plan: Plan 03 Af Lor_3_Riversn Af_Lor 3 Riveren RS: 32301

M&M ENGINEERING S.r.l.

i_‘—*rnma Tr = 200 anni

(EGElev(m) | 25116 Element Lef OB  Channel  Right OB
WIHaﬂdtm} EI 00 W, n-Val | 0030
WS Elev (m) 251 18 | H_g_a:m L.an . (my 7000 _?a_un_ 70,00
Crit WS, (m) 25116  Flow Area (mEJ 2148
|EG Slope (mim} = 0.000060 Area (ma) 2148
Q Total (m3s) 278 Flow (m3/s) 279
TopWidth (m) 59.48 Top Width (m) 5848
| Vel Tolalim/s) 013 Avg. Vel (mis) 013
| Max Chi Dpth (m) 0.70  Hydr. Depth (m) 038
| Cony, Tatal (m3/s) 380.2 Conv, (md/s) 3602
| Length Wad, (m) . DEI  Wetted Per, {m) B0.19
| Min ©h &1 {m) 250 45 Ehaar dNM‘bZI o2
L Npha 1.00 Stream Pmr{MIm 5) 0 DE
| Frotn Loss (m) I:I 02 Cum Volume (1000 m‘.‘f} 548
| € & ELoss (m) 015 Cum SA (1000 m2) 16.00
Plan: Plan 03 Al Lor 3 Riveren Af Lor 3 Riveren RS.253.01 Profile Tr= 200 anni
|EG. Elev (m). 25089 Element LefiO8  Channel  Right OB
| Vel Head (m) 152 VW n-Val. | 0.030
| W.S. Elev (m) 249.47 Reachlen, (m) 7oeo 70.00 70.00
ot WS, (m) 249.54 Flow Area (m2) 0.51
| E.G. Slope (m/m) 5.213'93? | Arﬂ l;m‘l} 0.51
IﬁTl:sIal (m3/s) 278 _FInw {rn‘.’.lul's} Z?E
li Top Widih (m) 26, au ~ Top Width {m: 28 Bl
| Vel Total (mis) 546 Avg. Vel (mis) 546
Max Chi Dpth {m) 0.12 Hydr. Depth (m) 002
 Conv, Total (mdls) 12 Conv, (m3ls) 12
?nnu Wetted Per. (m) 26 60
249.:_3_5‘_: Shear (Nfm2}) 9§2.83
| Il 1.00  Stream Fmr{N.’ms} EEB? 11
[ Fmtn Loss trn} | 001 Cum Molume (1000 m&} 471
C &E Loss {m) 0.07 Cum SA (1000 mZ) 12.88
F'Fan Plan 03 Al Lor_3_Riveren Al Lor 3 _Rweren RS; 18301 Profle: Tr=200aoni
[ E.G Etmr{m} 248 ]‘g‘ Elamant [ Left DB Chﬂnn&l_ Flgm o8
U&rHead {m} oog W, n-Val. ] o3 -
| W5, Elaitm} i 248, 15 Reach Len; {m) 70.00 TO.R0 70.00
| CitWs. (m) 24815 Flow Area (ma) 31.04
B E.G G. Slope (mim) 0.000027  Ares (mi) 31.04
| & Total m3fs) 2.78 __I'-']m_ur_ (m3fs) 278
| Top Width (m)} 81.87 Tap Width {m) 8187
| Vel Total (m/s) 0.os _M\g__"-'*_ﬂf {mis} 0.0
| Max Chi Dpth (m) 078 Hydr Depth (m) 0.38
| Canv, Total (m3/s) 8382 Conv. (m3ls) 5382
| Length VAd., (m) 70:00  Wéeited Per. (m) 62,78
| Min ©h & (m) 24737 Shear (Nfm2) 0.0
| Adpha 1.00  Siream F'uwnr{N.-‘rhs} oo
| Froin Loss (m) 0.o0 __ﬂum WVolume (1000 m3): g
C & E Loss (m) 0.00 Cum SA (1000 m2) 9.19
Pian: Pran 03 Al Lor_3 Riveren Af Lor_3_Riveren RS:113.01  Profie: Tr =200 anni )
| EG. Elav (m) 24747 Elemeam Left OB Channel Right 8
| Vel Head {m) 000 Wi n-val . 0030
| WS, Elaw (m) 247 47 Reach Lan, {m) 70,05 T0.05 70.05
| St W.S. (m) 24747  Flow Area (m2) 36.71
E.G: Slope [mim) 0.000017 -Area (m2) 35.91
Q Taotal (M3/s) 2.79 Flow (m3fs) 2.78:
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Plan: Pan 03 Af Lor_3_Riveren AfLor 3 Riveren RS 113,01 Profile Tr =200 anni (Continued)
TopWidth (m) 8297 TopWidihim) L
VelTotal (vs) 008 Awg Vel (mis) 008

 Max ChiDpth (m) 088 HydrDepthim) 043

| Cony, Total (mafs) | BT3.7 Conv. (ma/s} _ 6737

| Length Wid, (m) 70.05 Wetted Per. (m) _ 83.87

| Min Ch EI (m} | 246.50 Shear (N/m2) . p.or.

|Mpha 1.00 Sweam Power (Nims) p.o1

Frotn Loss (m) 0.00 Cum Volume (1000 m3) Lar
[CE&Eloss(m) | 009 CumSA(IDDOmMZY . 241

Plan:PMan 03 AL Lor 3 Riveren AL Lor 3 Riveren RE: 4296 Profle: Tr = 200 annl
\EG.Elev(m) | 24737 Blemet | LeROB  Channel Right OB

091 WA n-val 0030

24547 Reach Len. (m) . _
24655 FlowAreama) | nes
0974483 Aa(mz) | ogs
279 Flow {mdls) | 279
1444 TopWidthm) | 144
421 Avg Vel {mep | 421
| Max Chi Dpth (m) .14 Hydr Depth () | . 0.05
 Conv, Total (mals) 28 Conv, (mi/s) ! . 28
| Length Wid (m) . Wetted Per. (m) | | 14.45
[MinChEI(m) 24533 Shear(Nm2) | 43788
| Alpha - | 1.00  Stream Power [N/im s) | 184588
Frotn Loss (m) Cum Volme (1000 m3)
C & E Loss (m) Cum 54 (1000 ma)
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Affluente Torrente Lorenzo / Sorense — Quarto Tratto

Il quarto affluente del Torrente Lorenzo / Sorense si trova in prossimita
dell’aerogeneratore numero 4. E stata pertanto condotta una verifica in condizioni
di moto stazionario che ha messo in evidenza come 1’alveo risulta in grado di
garantire il trasporto della portata con tempo di ritorno 200 anni. Come é possibile

osservare nella rappresentazione in A3 (Figura 47), nonostante il canale passi in prossimita

dell’aerogeneratore 4, I’esondazione non coinvolge lo stesso, garantendone la sicurezza.

Foto n.54
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Figura n.47 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla portata avente tr = 200 anni (Scala 1:4000)

Legenda

—— (Cavidotto esterno
—— (Cavidotto interno

— Viabilita esistente

—— Viabilita da realizzare
—— Viabilita da adeguare
Sottostazione Elettrica

—— Aerogeneratori




Ground
-
Barnk Sta
Leves

Legend
WS Tr =200 anni

Figura n.48 - Rappresentazione 3D dell’ Affluente Torrente Lorenzo / Sorense — Quarto Tratto
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River = Af Lor 4 Riveren Reach=Af Lor 4 Riveren RS=314.43
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- 03 e 03
T
EG Tr=200 anni
£ WS Tr =200 anni
= =
o 1 [
E Crit Tr= 200 anni
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= 03 -2 03 :—
T80 Legend
A EG Tr =200 anni
g o WS Tr = 200 anni
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River = Af Lor_4_Riveren Reach=Af Lor 4 Riveren RS=14.10
- 08 -
2T B Legend
2714 —
anaz2 EG Tr =200 anni
E 2no WS Tr = 200 anrii
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P
E 2704 Ground
2702 M,
2700 L
2649.8- Bank Sia
2606 Y . |
(1] 20 40 &0 B0 100 120 140 180
Station (my)
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Plan: Plan 03 Af_Lor_4_Riveren Af Lor_4_Riveran RS: 814.57
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Prafile: Tr = 200 anni
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Plan: Plan 03 Af_Lor_4_Riveren Al Lor_4_Riveran RS 538567  Profile: Tr-zﬂﬂ anni

EG Elw {m}
. Vel Head {mj

Tup 'M:I:h 1:113
Vel Total (mis)

| Max Chil Dpth (m)
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Flan: Plan 03 Af_Lor 4 Riveran At _Lor 4_Riveren RS 464.55 Profite: Tr=200 anni
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Plan: Plan 03 Af_Lor_4_Riveran Af Lor_4_Riveran RS:388.05 Profile: Tr= 200 anni (Continues)

| Top Width (m)
| VelTotal (s}
| Max Chi Dpth {m)
 Canv. Total (m3/s)
| Length \Wid. (m)

MJn ch El (m)

10.70  Top Widih (m}

1070 |

237 Avg Vel [mis)

237

0.18 _ Hydr. Depth (m)

68 Conv. (mifs}
T4z \Welled Par. (m)
28322 Shear (Wm2)
1.00  Siream Fower (Mim 5)

3.74 Cum Volume (1000 m3)

g8

10.71 |
10830 |

258 91

175 |

0.06 Cum SA (1000 m2)

Plan: Plan 03 Af_Lor_4_Riveren Af_Lor_4_Riveran RS 31443  Preofile: Tr= 200 anni

EG Eiw{m} 215.89 Elamem 1 I:.uﬂ l::.‘rB Channel  Right 08

Vg}_l*!ﬂ_nd_{{‘r_l}_ 0.09 'IM n-'u'al ! 0.020 !

WS Elevim) 279.80 Reach Len. (m). 7486 7486 74.88
| CritWs fm) _279.82  Flow Area (m2) = 177
(EG.Siope{mvm) 0027326 Amea (m2) = 177
| Q@ Total (m3s) 238  Fiow (ma/s) 238
[TopWdth(m} 14.84  Top Width {m) ! 14.94
| Vel Total (mis) 122 Avg Vel (mis) 133

021 H | g1z
14.3 Co | 143
7486 Wetted Per. (m) | 1485

Min Ch EI (m) 27858 Shear (Nfm2) n78

Alpha 1. 0o _ Stream Power {N.fq'ts}_ 4230 |
Freinboss(m 141 Gum Volume (1000 m3) 183

C & E Loss (m) 001 CumSH (1000 m2) 10,00
Flan: Plan 03 Af Lo 4 Riveren Af_Lor_4 Riveren RS 23957 Profile: Tr=200 anni -

| EG. Blav (M) 27828 Elaman Len OB l::hannal_ Right 8

(VelHsad(m) 004 WanvaL om0
I_g._r__s_ Elev (m) il 27825 Reach Len, (m) 75.08 | 7509 75.09
(CntWSs.m) 27825 Flaw Area (m2) 282
| EG. Stope (mém) 0.019724 Area (m2) 282 |
@ Total (mais) 236 Flow (ma/s) 236
| Top Wdth {m) 3113 Top Width (m) 3113
| Vel Total (ms) 080 Avg, Vel {ms) 090
| Max Chi Dpth (i) 0.14 Hydr. Depth (m) 0.08 |
| Conv. Total (md/s) 188 Conv. (mis) 16.8 |
| Length Wad. (m) 75.08 Wietted Per. (m) 31.13 |
| Min Ch El {m) 27810 Shear (Nm2) 16.30 |
| -Alpha 1.00 Straam Power (Nfims) 14 66
| Frein Loss (m) 148 Cum Volume (1000 m3) 1.48 |
| C & E Loss (m) 0D.00 Cum SA (1000 ma) 8.28 |
Plan: Plan 03' Af Lor 4 Riveren Af Lor 4_Riveren R5:164.48 Profile: Tr=200anni
| EXG. Elev {m) 273.85 Elpment Let OB|  Channel  Right OB
Wal Haed (m) 0.05 W n-val | 0.030
| WiS. Elev {m) 273.90 Reach Len. (m) Tas1 7491 74,91
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Affluente Torrente Lorenzo / Sorense — Quinto Tratto

Il quinto affluente del Torrente Lorenzo / Sorense si trova in prossimita
dell’aerogeneratore numero 22. E stata pertanto condotta una verifica in
condizioni di moto stazionario che ha messo in evidenza come 1’alveo risulta in
grado di garantire il trasporto della portata con tempo di ritorno 200 anni. A
questo fanno eccezioni un tratto caratterizzato da una esondazione in sinistra idraulica per il
quale si ¢ considerato, a vantaggio di sicurezza, I’esondazione di una portata sfiorata in
sinistra pari a quella complessiva di 4.79 m®/s, stimata sulla base della modellazione
monodimensionale precedentemente condotta. Essendo un’analisi condotta in condizioni non
stazionarie le portate vengono introdotte secondo idrogrammi di piena triangolari con tempo
di esaurimento pari al tempo di corrivazione stimato nell’analisi idrologica, pertanto la durata
complessiva dell’evento simulato & pari a due volte il tempo di corrivazione. E inoltre
presente una nuova viabilita da realizzare di accesso alla piazzola
dell’aerogeneratore n.21, pertanto al fine di garantire la continuita idraulica del
corso d'acqua interessato da detta viabilita si & previsto 1’inserimento di un
canale tombato a sezione rettangolare (RS = 105) di lato 250cm ed altezza
125cm. Come € possibile osservare nella rappresentazione in A3 (Figura 50), nonostante il
canale passi in prossimita degli aerogeneratori 21 e 22, I’esondazione non coinvolge gli stessi,

garantendone la sicurezza.

Foto n.55
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Figura n.49 - Modellazione in HEC-RAS del canale tombato RS = 105
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Figura n.51 - Rappresentazione 3D dell’ Affluente Torrente Lorenzo / Sorense — Quinto Tratto
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Plan: Plan 08 Af_Lor_5_Riveren  Af Lor 5 Riveren RS 184188 Profile: Tr= 200 anni [Continued)
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30581 | Reach Len. (m)
305.91 | Flow Area (m2)
0229150 | Area (m2).
4.79 | Flow (m3s)
20,01 | Top Widih {m)
287 | | Avg. Vel. invis)
0.15 | Hydr. Depth (m)

10.0 | Conv. {m3is)

75.02 | Wetted Per. (m)

30566 | Shear (Nfm2)
1.00 | Stream Power (N/m s}
3.76 | Cum Volume (1000 m3)

0.1 | Cum SA (1000 m2)

LefiOB|

1502

Channel

ooao
75.02
1.61
1.61
478
20.01
2.87
D08

10.0

20.01

180,86

537 66

3027

79.54

Plag Slan 0648 Lor 5 Rlvamn AfLor. 5 Rlvaen RS: 1416.99  Frifis: Trs 200 dent

|EG Elev(m)
| veiHead ()
| CrtWS (m)
| EG. Siope (mim)
|.Q Total (m3is)
| Top.Width ()

| VeiTotal(mis)

| Max Chi Dpth {m)
| Conv. Total (m3ls)
' Length wad. (m)

| Min Ch El {m)

30238 Element
0.08 | W n-Val_

302.30 | Reach Len. (m)
_302.31 | Flow Area (m2)

0021371 | Area (m2)

4.78 | Flow (miis)
25 EE Tup Wimh {m}
132 | Avg Vel (mis)
026 | Hydr. Depth (m)
328  Conv. (mi/s)
74.98 | Wetted Per. {m)
E_I'JE.HE__ i Sl't_q&r_l_,‘ﬂ_!m_z_}

Leh OB

7488

Chanime|
D_.ﬂ'&!l
(7498
382
382
4.78

2566

1.32

014

3?___3

2586

2060

Right OB/

75.00

Right 08

7502

Right OB

7498
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Plan: Plan 08 Af_Lor_5_Riveren Af_Lor_5_Riveren RS 1416.62

M&M ENGINEERING S.r.l.

Prafile: Tr = 200 anni [Continsed)

| Alpha ] 100 | Stream Power (N s) L iz
Frein Loss (m) 359 Cum Volume (1000 m3) 30.08
C & E Loss (m) 0.05 | Cum SA (1000 m2) 7783
Plan: Plan 08 Af_Lor_S_Riwveren At _Lor 5_Riveran RS.1341.85  Profile: Tr= 200 anni
| EG. Elev (m) 20865 | Element LefOB  Channal  Right OB
| Vel Head (m) 0.58 .l"!!_*ﬂ’?l_ . boso |
w 5 Elev (m). _298.07  Raach Len. (m) 7a00 7s.00 oo
CitWS. (m) 29820 Flow Area (m2) 141
EG .Slope (mim) | 0210821 | Area (m2) 141
QT Total (m3ls) 478 | Flow (mdis) 479
Tnp Wéidth {m) 13.57 | Top \Width {mj) 13.57
_Eﬂf_T.F'_i_';'_i?!.’:‘?l__ 330 | Avg. Vel (ms) 3.38
| Max Chi Dpth (m) 015 | Hydr. Depth (m) 0.10
CDcm-' Total fmass) | 10.4 | Cony, ;mrs; 10.4
Lerhnthm (m 7500 | mw Per. (m) 13:58
l‘u'lln Ch E!{m} — 29791 | Sha&r {M‘rﬂ!} 2_1_!_':__2?_ |
Nplli e 1. UI:I Stream Power (N/m :ﬂ} 72822
| Froin Lossqm) 1.28 | Cum W|umﬂ (1ooo ma) 20,88
.GlELpps fmj . 0,01 | Cum SA (1000 m@) 76.36
Plan: Plan 06 Af_Lor_5_Riveren Af_Lor 5 | Riveren RS- 126685 Profle- Tr=200ammi
EG.Eev(m) 206.38 | Element Ll OB Channel  Right OB,
 VelHead (m) 008 W.nVal N 0.030 i
WS Elay (m) 208, 32 Reazh Len. {m) 75.00 75.00 75.00
(CIWS(m) | 20632 | Flow Area (m2) 4.33
|EG Slope (mim) | 0018284  Area (m2) 433
| QTotal (mdis) 4.78 | Flow (m3is) 478
(TopWAdth(m) 3562 Top Whdth (m) 3562
| Vel Total (m/s) . 141 | Ava. Vel (mis) 111
| Max Chi Dpth (m) 0.23 Hym- Depth (m) D12
| Conv, Total (m3fs) 354 | Conv. (mdis) 35.4
Lﬂgﬂhw {m) 75.00 | Watted Per. (m) 35.62
| Min: Ch EI (m) 286.08 | Shear (N/m2) 21.80
| Alpha 1.00 | Stream Power (Nim 5) 2411
| Fretn Lass {m) 0, EJT . Lum Volume (1000 m3) 28.87
| € & E Loss {m) 0.02 | Cum SA (1000 m2) | 74.51
Pian: Plan 08 Af Lor_5_Riveren Af Lor 5 Riveren RS:1181.85 Profile: Tr=200anni
| EG. Elev {m) 294.94 | Element Leh OB Channsl  Right OB
| Vel Head (m) . 0.00 | W n-Val _ 0.020
(WS Elev(m) | 20494 ReachLen (m) 7500 7500 7500
| Crit WS {m) 28494 Flow Area (m2) 2327
| EG. Slope (mim) u_nuuaoa | Area (m2) 2327
QTotal(mals) 4.79 | Flow (m3is) 479
Tnp Width {m) 111.38 | Tﬂp Wadih {mi) 111.30
Vel Total (mis) 021 Avg. Vel (mus) 021
| Max Chi Doth (m) 042 Hydr. Depth (m) 021
| Conv. Total (m3/s) 2728 | Conv. (m3is) 2729
| Lengih Wid. (m) 75,00 | Welted Per. (m) 111.56
Mln ch El {m} 294.52 | Shear (N/m2) 063
 Alpha i 100 | Siream Powes Nfme) 0.13
:__Fr_ni_g Lossin) | 0 I:I'B‘ | Cum vnlumu -:mn maJ 2884
C&ELoss (m) 010 | Cum SA (1000 m2) Be.00
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M&M ENGINEERING S.r.l.

Pian: Plan 08 Af_Lor_5_Riversn  Af Lor 5_Riveren RS 111686 Profile: Tr =200 anni

| EG. Elev (m)

VelHead m) |

| W.S. Elev (m)

| CritWS. (m)
EG G. Slope (mim)

| Tap Width (m)
Vel Total (imis)
| Max Chi Dpth (m)

 Conv. Total (m3ss)
 Length wad. (m)
 MinChEl(m)

| Alpha
| Frctn Loss (m)
| G_!l: E Loss {m}

2047 ?E Eemm
0. aa_ WL n-Val.

20377 | Reach Len. (m)

20391 | Flow Area (m2)
0,565404 | Area (m2)
A4.79 | Flow (mafs)
14.93 | Top Width (m)
4.38 | Ava. Vel (mis)
0.81 | Hydr Degth (m)
B4 | Conv. (M3fs)
75,00 Wetted Per. (m)
29316 | Shear (N/m2)

1.00 | ﬁh'eaumu&r{Mma}

0.02 | Cum Volumaz {1000 m3),
0.02 | Gum 84 (1000 me)

LeftOB| Channel

-
TS0 7508
1.08

40721
1788.37
2172
54.26

Flan: Plan 06 Af Lor_5_Riveran Al' Lor_5_Riveren RE: 1041.95 Profile: Tr= 200 anni

(EG. Elev(m).

| Vel Head (m)
W.S Elmr n:rn}
CHtWS.(m)

| EG. Slope (mim)

| Q Total (m3/s)

| Top Width (m)

| Vel Total (mis)

| Max Chi Dpth (m)
| Conv. Total (m3/s)

| Length Wid. (m)

MinChEIm)

| Alpha
| Frein Loss (m)
C &ELoss (m)

292.86 | Element

0.00 | Wi p-Val
282 86 | Raach Lﬂl‘l {rmh
20286 Flow Area (m2)

0,000098 | Area (m2)

478 | Flow (m3/s)

88.65 | Top Wadth (m)
016 | Avg. Vel (mis)
0.58 | Hydr Depth (m)

4816 | Conv. (md's)

75.00 | Wetted Per, (m)
28227 | Shear (Nim2)

1.00 | | Siream Power (N/m )
0.03 | Cum Volume (1000 m3)
0.08 | Cum SA (1000 m2)

Lefi OB Ghannel
-
7a00 75.00
2097
2T |
478 |
R8.85 |
0.16
0.34
4816
8911
033
0.05
26.56
80.38

Fian: Plan 06 Af Lor_5_Riveren Af bor-5 Riveren RS:9686.85 Profile: Tr = 200 anni

| EG. Elav (m)
| Vel Head (m)

| W.S. Elev (m)
| Crit W.S. {m)

| E.G. Slope (mvm)

| @ Total {mais)
| Top \adth (m)
| el Total {mis}

| Max Chl Opth (m)

| Conv. Total (m3fs) |
 Lengthwd (m)

| Min Ch EI (m)
Alpha

. Frein.Loss ()
C&E Loss (m)

28275 . Elemant
078 | WL n-Val
291.968 | Reach Len. (i)

292.02 | Flow Area (m2)

0.513431 | Ared (m2)

4.72 | Flow (m3/s)
18.18 | | Top Wadth (m)
384 | | Avg, Vel (mvs)

023 | Hydr. Depth (m)
67 | Conv. (mds)

75.00 | Wetted Per, (m)

20173 | Shear (Nm2)
1 qu E‘lrwanuHWm 5}

ﬂ.':_"'-'f : F!J.'_‘_' SA (1000 m2)

LeflOB  Channal
. po2o
7500 7500
122
122
479
18.18
304
Ll
at
18.18
135,89
1328.81

Plan: Plan 0§ Al_| Lnr 5 _Riveren Af Lor 5 Riverer RS:881.85 Prafile: Tr = 200 ann|

|EG.Elev(m)
"H'ET Hand {mj)

(WS Bevim)

| it W.S. (m)

| EG. Siope (mm)

| @ Total (ma/s)

281:81 | Eiamunl
I:ICH WtM!aI

29160 | Reach Lan. (m)

251 B0 | Flow Area (m2)

0.000913 | Area (m2)

4,19 |IHiowima/s)

Len I'JE E‘.hnnnat

. 0030

1300 | A0
AL
14.73
479

Fogin, Ofy

75.00

Right OB

75.00

Right OB

T5.00

Right- 08,

75.00
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M&M ENGINEERING S.r.l.

Plan: Plan 08 Af_Lor_5_Riveren  Af Lor 5 Riveren RS: 89185 Profile: Tr = 200 anni (Continued)

| Top Width {m)

Vel Toial (mis) |

| Max Chi Dpth (m)
ﬂum' Tolal (m3/s)
Lﬂnth‘M {m)
fu'l]n ChEl {m),
.Pdpha
| Frotn Loss ()

ﬂ l 'E Loss (m)

BO21 | Top it {mi)
033 | Avg, Vel (ms)
0.30 | Hydr. Depth (m)

1585 Conv. (md/s)

75,00 Weted Per. (m)

20130 shm{urmz;

1,00 | Stream Power (N/m s)
003 | | Cum Volume (1000 m3)
0.00 | Cum SA (1000 m2)

Plan: Plan 08 Af_Lor_5_Riversn AL Lor_5_Riveren RS 81685 Profile; Tr = 200 anni

|EG. Elev (m)

pMelEosgin).

Q@ Total (mdss)
| Top Width (m)
| Vel Total (mis)

| Mz Chi Dpth (m)

Gﬂ’ﬂ'l.r Totm (mals)
Length'lﬂh:l {rmi
erl ch El {m}
Mpha

anan{nﬂ
GEELnss[m:a

291.45 | Element LefioB |
000 Wnval .
291.45 | Raach Len. (m). . 7300

ZH1 49 LT N ARS IR
0000203 | Area (m2)

4.79 | Flow (m&vs).
E0.56 | Tap Hadth fw)

0.20 | Av. Vel. (mys)

0.43 | Hydr. Dapth (m)
336.4 | Conv. (mds)
75,00 | Wetled Per, tm)

201,02 | Shear (Nfm2)

1.00 | Stream Power (Nms)

0.01 | Cum Volume (1000 m3)

0.00 Cum SA (1000 m2)

Channel
0030
75.00
23.88
2388
478
B8.66
020
0.28
33& 4
86.92
0.55
on
23.35
48,42

Fian: Plan 08 Af Lor 5 Rweren Af Lor 5 Riversn RS 741.85 Profile: Tr= 200 anni

EG. Elev tm}

,.wr Himad (1)

| WS Eley (m)
|Gt WS, (m)
| E.G: Slope {mim)
| Q Total {m3/s}

| Top \Wdth {m)

| Vel Total (mis}

| Max Chl Dpth {m)

 Conv. Total (m3/s)

| Length Wd. (m)

| Min Ch E) (m)
Alpha
| Fretn Loss (m)

| C&ELoss (m).

261.07 | Element EaROB||
0.00 | W n-Val
281.07 | Reach Len. (m) _ 75,00 |

29077 | Flow Area (m2)
0.000078 | Area (m2)
4.78 | Flow (md/s)
97.51 | Top Widih (m)
014 | Avg. Vel. {mis)
D.43 | Hydr. Depth (m)
5423 | Conv. (m3‘s)
75.00 | Wetted Per. (m)
280.64 | Shear (Nfm2)
1.00 Stream Power (Nim <)
0.00 | Cum Volume (1000 m3)
0.00 | Cum SA (1000 m2)

GTt&nrlBr
D.oao
75.00
33.356
33:.35

474
8751
0.14
D:34
5423
8787
D26
0.04
2120
30.52

Pian.Plan 08 Af Lor 5 Riveren Af Lor 5 Riveren RS.666.85 Profile. Tr= 200 anni

|EG Elev(m)
| veiHead ()

| CrtWS (m)
| EG. Siope (mim)
|.Q Total (m3is)
| Top.Width ()

| VeiTotal(mis)

| Max Chi Dpth {m)
| Conv. Total (m3ls)
' Length wad. (m)

| Min Ch El {m)

291.07 | Element LﬂliDEI
000 W n-Val | |
29107 | Reach Len. (m) ; 75.00

201.07 | Flow Area (n2)

0.000007 | Area (m2)

4.78 | Flow (m3is)
8544 | Tup 'IM:E!I {mj
007 | Ava. Vel, (m/s)
100 Hydr Depth (m)
18353 | Conv. (mdfs)
75.00 | Wetted Per. {m)
280,07 | Shear (N/m2)

Channel
D_.ﬂ'&!l
75.00
8625
8826
479
86 44
0.07
077
18353
87.45
0.08

Right OB/

75.00

Right 08

75.00

Right OB

7500
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M&M ENGINEERING S.r.l.

Plan: Plan 08 Af_Lor_5_Riveren  Af Lor_5_Riveren RS:B68.85 Profile: Tr = 200 anni (Confinued)
| Alpha I 100 | Stream Power (Nims) 0.00
Frein Loss (m) 0.00 | Cum Volume (1000 m3) 17.47
C & E Loss (m) 0.00 | Cum SA (1000 m2) 32562
Plan: Plan 08 Af_Lor_5_Riveren Al _Lor 5 Riveren RS:581.85 Profile: Tr= 200 ann|
| EG. Elev (m) 20033 | Element LefOB  Channal  Right OB
| Vel Head (m) 000 W n-val . boso |
w 5 Elev (m). /290.33 | Raach Len. (m) 7a00 7s.00 oo
ﬂn! WE (m) 28033 : Fhw .ﬁ.g'gg. {m2i| 5101
EG .Slope (m/m) | 0,000014 | Area (m2) £301
QT Total (m3ls) 478 | Flow (mdis) 479
Tnp Wdith {m) “BS.16 | Top Width {m) BSIE
_EELT.F'}!'__{?!’:‘?I__ 008 | Avg Vel (mss] 008
| Max Chi Dpth (m) 0.83 | Hydr. Depth (m) &2
cmw Tatal {mass) 1280.8 | Cony, {TFIEJ"!] 1280.8
Length 1M|:I (m j{s_ _»_:_ln 'Mettad Per. (m) B5.89
| Min Ch r:‘__!__{;_r_r}_ — - 289.50 | 5ha&r {anﬂ} D.os
Nphn— | 1.00 | Stream Power (N/ms) 001
| Froin Lossqm) 0.00 | Cum Volume (1000 m3) 12.00
.t.:lEl..pp.s;m}. 0,00 | Cum 54 (1000 m2) 2618
Plan: Plan 06 Af_Lor_5_Riveren Af_Lor 5 | Riveren RS 51685 Profile: Tr=200@pni
EG.Eev(m) 289.36 | Element Lefl OB  Ghannel  Right OB,
 VelHead (m) 000 WLnval | 0.030 i
WS Elay (m) 289.36 | Reach Len. (m) 75.00 75.00 75.00
(CiMWS. ) | 28935 Flow Area (m2) 48.78
|EG.Siope (vm) | 0000021 | Area (m2) 4878
| QTotal (mdis) 4.78 | Flow (m3is) 478
(TopWAdth(m)  B4.23 Top Whdth (m) 8423
| Wel Total (mis) 0.10 | Ava. Vel (m/s) 0.10
| Max Chi Dpth (m) 0.73 | Hydr. Depth (m} 0.56
| Conv, Total {mm:- 10476 | Conv. (m3s} 1047 6
nggh\[nd {m} 75.00 :mnde'ar my B4.GT
| Min Ch Bl (m) 288.63 | Shear (N'm2) 011
Alpha 1.00 | Stream Power (Nim 5) 0.01
| Fretn Loss {m) 0.00 | | Cum Volume {1000 m3) .25
| €5 E Loss {m) 0.00 | Cum SA (1000 m2) 1983
Pian: Plan 08 Af Lor_5_Riveren Af Lor 5 Riveren RS5: 44185 Profie: Tr=200anni
| EG. Elev {m) 288.14 | Elemant Left OB Channel Right OB
| Vel Head (m) . 0.00 | Wi, n-Val _ 0.020
| W.S. Elev (m) | 2884 _ﬁa_a_nh Len. (m) 7500 7500 75.00
Gt WS, (m) 28914 | Flow Area (m2) 42.96
| EG. Slope (mim) 0.000026 | Area (m2). 42.96
QTotal(mals) 4.79 | Flow (m3is) 479
| Top Wdth {m) 8021  Top \Wdth (m) BO.21
vul‘_r@_{pu_q 0.1 | Avg. Vel (mis) o
| Max Chi Dpth (m) 0.71 | Hydf_l::_qplrl {m 054
| Conv. Total (m3/s) 840.8 | Conv. (m3/s) 840.8
| Lengih Wid. (m) 75.00 | Welted Per. (m) 8067
Mln Ch El (m) 28842 | Shear (N/m2) 0.14
 Alpha | 100 | Suream Power (Nims) 0.02
Frotn Loss (m) 001 | Cum Volume (1000 m3) 588
CAE Loss (m) 0.14 | Cum $A (1000 m2) 1967
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M&M ENGINEERING S.r.l.

Plan: Plan 08 Af_Lor_5_Riversn  Af Lor 5_Riveren RS:366.85 Profila: Tr = 200 anni

| EG. Elev _t_r_l:r_:-__ zaa 99 Eemem | LefioB Channel
 MelHead (m) 1.':"_9_.._2':!3?31 : ! 0030
WS Elev (m) 28760 Reach Len. (m) 7500 7500
| Crit WS, (m) | 287.77 | Flow Area (m2) _ 0.82
(EG Slopa(mim) | 0769689 Area (m2) | 082
Qfolal nasi 479 | Flow (mds) ! I
(TopWidih(m) | 1215 Top Width (m) ! 1215
| Vel Total (mis) _5.-?.2. | Ava. Vel (mis) ; . 522
| Max Chi Dpth (m) . 0.13 | Hydr. Dapth (m) 0.08
| Conv, Total (maks) | 55  Conv, (mds) _ L 55
(LengthWid.(m) | 7500  Weited Per, (m) 1218
| Min Ch ?F..L'r‘.. | 28747  Shear (N/m2) | | 5BB6Y
_ﬁlpﬂg_ I 1.00 | Stream Power (Nims) ! 2975 39 l
FrotnLoss(m) | 0.01 | Cum Voluma (1000 m3) L 4
| C &E Loss (m) | 0.02 | Cum A (1000 m2) | 10.20
Plan: Plan 08 Af_Lor_5_Riveren Al Lor S _Riveren RS.29185 Profile: Tr = 200 anni
(EG.Eev(m) | 28715 Elpment | LefOB  Channel
| VelHead (m) 000 Wnval . bosg
| WS, Elev (m) | 28715  Reach Len. (m) | 7500 75.00
E'!!F‘-’S M 28715 FlowAeama | 34.85
(EG.Siope(mim) | 0000050 Awea(mz) | W4.B5
..EI_TE!!J_LFE\S_J'E_I_._ 479 |Flow (mds) | A8
| Top Wadth (m) 7813 TopWadth(m) | 78.13
| Vel Total (mis) , 014 | Avg. Vel (mis) _ | 0.14
(MaxChIDpih(m) | 068 Hydr Depth (m) 045
CDT‘I._? Total (md/s) | B75.2 | Conv. (m3's) [ B7S.2
(LengthWid.(m) 7500  Wetted Per, (m) . -
| Min Ch EI (m) I 286,46 | | Shear (Nim2) [ 022
| Alpha | 1.00 | ' Stream Power (N/ms) 0.03
|Freinloss(m) | 0.01 | Cum Volume (1000 m3) | 280
| € &ELoss (m) ' 011 | Gum SA (1000 m2) _ 8.82
Fian: Plan 06 Af Lor_5_Riveren Af bor-5 Riveren RS:216.85 Profile: Tr = 200 anni
. EG. Elev(m] 287,02 | Elemant | LeftOB|  Channal
| Vel Head (m) . 114 WL n-Val _ | 0.030
| W.S. Elev (m) 285.88 | Reach Len. (tn) _ 75.00 75.00
| Crit WS, {m) 28B.05 | Flow Area (ma) I i 1.01
| EG. Slope (mim) 0821392 | Ared (m2) [ i 1.01
| QTotal m3is) | 478 | Fiow (m3/s) | S
| Top Wdth {m) . 1323 | Top Width (m) _ _ 1323
| Vel Total (mis) 473 | Avg, Vel (mis) : 473
| Max Chi Dpth (m) 0.14 | Hydr Depth (m) I  oos
| Conv. Total (m3/s) 6.1 Conv. (mdss) . 61
(LenghWad m) | 7500 Wtied Per. (m) . T
| Min Ch EI (m) | 28574  Shear (Nm2) _ 4B5.80
Alpha 1,00 | Stream Power (Nims) | | 220453
| Frotn Loss (m) 004 | Cum Volume (1000 m3) | 1.58
C&ELoss (m). | 0.02 | Cum SA (1000 m2) 338
Plan: Plan 0§ Al_| Lnr §_Riveren Af Lor 5 Riverer RS: 111.85 Prafile: Tr = 200 ann|
|EG.Elev(im) | 28588 | Element ! Leh OB E‘.hnnnat
"hl'ﬂTHHHd {my I:II:I! 'h_“ﬁ_it"u"ﬂ_— I oo3o
WB Bev(m) | 28567 Reachlen (m) TR 75.00
'-3-"* ws. m 28472 | Flow Area(m2) | 12.02
. (EG Siope (wm) 0000155 (Area (m2) | | 12.02

L Fetal (majs) . 4,19 |IHiowima/s) . ATs

_ g Ofy

75.00

Right OB

75.00

Right OB

T5.00

Right- 08,

75.00

342



M&M ENGINEERING S.r.l.

Plan: Plan 08 Af_Lor_5_Riveren  Af Lor 5 Riveren RS 111.85 Profils: Tr = 200 anni (Continued)

| Top Width (m) 12 2? | Top Wadth {m) 1227
. F_[ Total (mis) 0.40 | Avg, Vel (mis) D40
| Maux Chi Doth {m) 135 | Hydr. Degth (m) 098
 Conv. Tolal (md/s) 3846 Conv. (mdis) 3846
 Length Wid. (m) 75.00 | Wetted Par. (m) 1278
| Min Ch El (m) 284.32 | Shear (N'm2) 143
| Alpha 1.00 | Stream Power (Nfms) . D57
| Frcin Loss (m) | Cum Volume (1000m3) . 1.07

C&E Loss (m) Cum SA (1000 m2y 243

Plan: Plan 08 Af_Lor_5_Riveran AL Lor_5_Riveren RS 10185 Profile; Tr = 200 anni

| EG. Elev (m) | 28490 | Element o LeROB  Channel  Right OB
| VelHead (m) 007 | WA n-Val | 0.o30 |
| W.S. Elev (m) 284.83  Reach Len. (m) 14200 14200 142.00
| Gt WS, (m) 284:84 | F r—mm {m2) 4.08
EG Slope (/m) | 0003368 | Area (m2) 4.00
QTotal(mds) | 479 | Flow (m3/s). 478
| Top Width () | 8.43 | Top Wadth (m) 843
Vel Total (mis) 117 | Avg. Vel, (mvs) 1T
| Max Chi Dgth (m) 0.50 | Hydr. Dapth (m) 048
cm Total mals) 82.5 Conv. (mds) _ 825
Lerngth'lr'ld'h:l fm 142,00 | Wstted Per, (m) _ BBE
Mln €h El {m) 28424 | Shear(Nfm2) 1550
| Alpha | 1.00 | Stream Power (Nims) _ 1827
| Frctn Loss (m) . 077 | Cum Volume (1000 m3) _ 058
GEELnss{m} 000 | mms;u.nm.-nz; 186
Fian: Plan 08 Af Lor 5 _Rweren Af Lor 5 Riversn RS 3.75 Profile: Tr =200 anni -
|EG. ﬂﬂy_[_ﬂ_ﬂ,‘p— i 28413 Elﬂmﬂm Laft na___ GTt&nn&r Right 08 |
| Vel Head (m) 008 | WL p-Val 0020
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Affluente Torrente Lorenzo / Sorense — Sesto Tratto

Il sesto affluente del Torrente Lorenzo / Sorense si trova in prossimita
dell’aerogeneratore numero 10. E stata pertanto condotta una verifica in
condizioni di moto stazionario che ha messo in evidenza come 1’alveo risulta in
grado di garantire il trasporto della portata con tempo di ritorno 200 anni. Come e
possibile osservare nella rappresentazione in A3 (Figura 52), nonostante il canale passi in
prossimita dell’aerogeneratore 10, I’esondazione non coinvolge lo stesso, garantendone la
sicurezza. Inoltre, il cavidotto e la viabilita da adeguare verranno realizzati in destra idraulica

e pertanto non saranno interessati direttamente dall’esondazione.

Foto n.56

345



M&M ENGINEERING S.r.l.

Foto n.57

Foto n.58
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portata avente tr = 200 anni (Scala 1:3000

Figura n.52 - Planimetria con individuazione delle sezioni e delle aree potenzialmente interessate dalla

Legenda

—— Cavidotto esterno
—— Cavidotto interno
—— Viabilita esistente
—— Viabilita da realizzare
—— Viabilita da adeguare
Sottostazione Elettrica

—— Aerogeneratori




d
200 anni .

WS Tr

Figura n.53 - Rappresentazione 3D dell’ Affluente Torrente Lorenzo / Sorense — Sesto Tratto

348



M&M ENGINEERING S.r.l.

Elevation {m)

Ekrvation (m)

Elevation (m)

Elevation (m)

River = Af_Lor_6_Riveren Reach = Af_Lor_6_Riveren

- 03
2554

2552
255.0
254 8-
254 6.
2544

254 2 _
o 20 40 80 89 160 120

Statian (m)
River= AT_Lor_6_Riveren Reach = Af Lor_6_Riveren
= 03
254.4
254.2
2540
253.8-

2536
253 .4;/_/—”
2532° G -
0 20 a0 &0 Bd 100 120
Station {m)

River = Af_Lor_&_Riveren Reach= Al _Lor_6_Riveren

e 03
253.3

2532
2331
233.07
252.8-
2528
2827
2326
2525
a

20 40 60 &4 100 120
Station (m)
River = Af_Lor_6_Riveren Reach = Af_Lor_6_Riveren

* 23
2524

2523
2522
2521
252.0
251 8
2518
2517

251 8+
a 20 A0 a 80 100 120

Station ()

R&=478.02

140

RS = 409.01

140

=

Legend
EG Tr =200 anni
WS Tr =200 anni
Crt Tr= 200 anmi
Ground

L.
Bank Sta

180

Legend
EG Tr= 200 anni
WS Tr= 200 anm
Gt Tr= 200 anni
Growind
Levee

-

Bank Sta

160

RS =339.02

™

140

Legand
EG Tr=200 ann
WS Tr = 200 anni
Crit Tr = Z00-annl
L R sl P i)

Ground

Leves
L]
Bank Sta

160

RS = 269.02

140

™

Legend
EG Tr=200 anni
WS Tr= 200 annl
Cﬁf Tr= zm anni
Ground
®
Bank Sta

160

349



M&M ENGINEERING S.r.l.

River = Al_Lor_6_Riveren Reach = Af_Lor_6_Riveren RS = 199.01

= _D‘E -
251.4 Legend
2512 EG Tr=200 anni
€ 2510 WS Tr = 200 anni
g 2508 Crit Tr= 200 anni
-t
2 2508 Gronnd
Leves
2504 °
Bank Sta
2507
il 20 40 80 80 100 120 140 160
Statian (m)
River = Af_Lor_6_Riveren Reach=Af_Lor 6_Riveren RS =129.01
= 03 H
2502, Cegend
2500
2488 EG Tr =200 anni
E 2406 WS Tr= 200-anni
5 2404 Cril Tr= 200 ani
T 2482
2 2400 i
248 8 Lewves
»
2488 Bank Sta
a 20 40 50 80 100 120 140 160
Statian (m)
River = Af_Lor_6_Riveren Reach = Af Lor 6 _Riveren RS =159.02
- 02
Legend
EG Tr=200 anni
:é: WS Tr=200anni
g Crit Tr = 200 anni
-
ﬁ Ground
o
Lavens
.
Bank Sia
20 40 60 80 100 120 140 160
Statian {m)
HEC-FAS Plas Plan03 River AF Lor & _Rivenes Fnschc AF Lor A Rivesn  Profle Tr = 200 asni
Reach River 52 Profin Q Total W= Cx B1 W5 Eley Crl'W5. EG. Eley EG. Slape el Chrl Flow Asea Tap Wicth Froude ¥ Chl
) imj im im imj imim) ims) ) im
Af_Lor & _Rivenan 47802 Tr =200 anni 034 25438 254 45 25445 25448 DLOFHIE nm 117 2215 1.00
Af_Lor & Rivenan 40801 Tr =200 anni 034 28323 281,34 25831 28134 D.O0EETS 035 240 &55] [ ]
Af_Lor_&_Rivenan 13802 Tr =200 anni 034 25250 287 28 2821 0015687 D44 18 5618 L]
Af_Lor_&_Rivenan 268,02 Tr =200 anni 034 251 83 25 251 25102 oo D33 1.5 o e 074
Af_Lor_&_Rivenan 18801 Tr =200 anni 034 28037 25050 28079 28081 0012850 1] 154 3500 L]
Af_Lor_&_Rivenan 12501 Tr =200 anni 034 24880 24854 4884 387 D.OE1203 Uiy 111 1809 0ar
Af_Lor_&_Rivenan 802 Tr =200 anni 034 24853 248 81 24880 a2 0.009m7 D45 1.5 g ] [l

350



Plan: Plan 03 Al Lor & Riveren Af_Lor 6_Riveren RES:478.02 Profile; Tr= 200 anni

M&M ENGINEERING S.r.l.

(EG Eevim) 25448 Element LenCB  Channel Right OB
| VelHead {m} 003 W n-Val. I I 0.030 .
WS Blavim) 254 45 ReadhLen, (m) T0.01 | 70.01 TO.01
CAWS.(m) 25445 FlowArea(ma) | I T
(EG Slope(mim) 0023408 Aea(md) I e
@ Total (mas) 0.84 | Flow (m3/s) | . 0.84
. Top Wdth (m) 1 2215 Top \Adih (m) 2215
| Vel Total {més) 072 Avo Vel fms) o2
_Max Chl Dpth {m) D08  Hydr Depth _L; [ 0.05
| Conv. Tolal (mads) _ 55 Conv. (mdls) | | 55
| Length Wid. {m) T0.01 | Wetted Per, (m) 2215
Min Ch El {m) 254 38 Shear (Nim2) 1212 |
Alpha 1.00 | Stream Power (Nfms) | [ BT0D
| Frotn Loss m) 071 Gum Volume (1000 m3) | 5N
| C & E Loss (m) 0.01 Cum SA (1000 m2) 15.00
Plan Plar D3 Af_Lor & Rivers  Af_Lor B_Riveren RS 408.01 Profile: Tr= 200 ann| T
{EG. Elwy {m} 253_:1_-4 | Elumnm | L&'ItO‘B t‘q"mnml Right OB
VelHead(m) 0.01 W, n-val | 0030 .
|[Ws Blevim) 25334 Reach Len. (m) 6858 G888 68.99
(CatW.s. (m) (25331 Flow Area (m2) 240
(EG. Siope (mim) 0005575 Area (m2) 240
[QTotal (m3fs) 0.84  Flow (md/s) 084
Top Whdth (m} 4550 Top Widin (m) 45.50 |
 VelTotal (mis) 035 Avg Vel fms) 035
Max Ghi Dpih (m) 011 Hydr Depthm) | 0.05
|'Cony. Total (mals) 11 2 | Conv, (m3/s} [ 11 2
Lanqth Wld (i) Eln 1 | 'WB‘L‘IHI Per. {m), 4550
 Min Ch El (m) | 25323 Shear (Nim2) | 2.88
(Alpha 1.00  Stream Power (Nfms) | i 10
Froin Loss (m) 062 Cum Volime (1000m3) 058
(C&Eloss(m) 000 CumSA(1000m2) 1263
Plan: Plan 03 Al Lor_§_Riveren Af Lor € Rweren RS:330.02 Profile-Tr = 200 &nnl
gg_ﬂa_v_::m 252 T2 Eramh'ni LefioB I:hunn:l Filuht OB
"u’ale:l[mJ oo oW fl"u"ni. | i 0,030 !
W$ Elevim) 252 72 Raar;h Len. (m) 4 7000 | ?D oo Ta.00
Gt WS, (m) 25271 Flow Area (m2) | | 181
|EG. Siope (m/m) 0015887 | Area (md) | | 1.91
. Q Total (md/s) - 0.84  Flow (mdis) | 0.84
| Top Wadth {m) - _56.38  Top Widih (m). | 5630
Vel Total (mvs) 044 Avo. Vel (mis) | 0.44
| May Chi Dpth (m) 021 Hydr, Depth (m) | 0 na
 Conv. Toial (m3fs) 6.7 Conv. (mis) | L
- Length Wid, i‘,m} 70.00 Wetied Per. (m) i\| ! 55, E'E'
| Min ©h E} {m) 25250 Shear W'.'!‘.ﬁ??' | 538
| Alphia 1] 100 Stream Fuwer (M s) _ 2 32
(FrenLoss (m) 101 Cum Vakime (1000 m3). | 044
C&E Loss (m) 0.00 Eums.ﬁ. (1000 m2) 0.07
F'Ian Flan 02 M Lor_B_Riveren  Af Lor 8 Riversn RS: 288.02 Profile: Tr= 200 ann|
EG. Elev (m) 25172 Elemanl Lett OB _Ghannel. Right 08
Vel Head (m) 001 Winval . o030 |
WS Elev (m) 25171 _Reach Len. (m) 7000 7000 7000
CrtW.s. (m) 25170 Flow Area (m2) o 1sa
EG Siope (mim) 0013111 Area (m2) o 158
QTotal(m3s) 084 Fiow (mdls) I . oB4

351



M&M ENGINEERING S.r.l.

Plan Plan 83 Al Lor | El Riveren Al Lo B Reswren RS:2686.02

Frofile Ty = 200 annl {Cantisuad)

_Ti_:u_}gldlh tﬂl in2s "I‘ﬁp 'Hdln r,m} | i_ﬂz_i
Wl Total (mis) 053 ﬂg Val, (mis) I 053
Max Chi Dpth (m) 0.08  Hydr Depth (m) 0.05
Conv. Totai (m3/s) T3 Conv. (mais) T3
CLengthwad, gm) 70.00 Wened Per. (m) 0ze
M!{MIL_ 25163 Shear(Nm2) 870
Alpha 100 SweamPower (Nms) -7 53
Fretn Loss (i) 091 Cum Volme (1000m3) 831
C&E Loss (m) 0.00 Cum SA (1000 m2) 803
Flan; Plan 03 Al Lor 6 Riveren Al Lor 6 Riveren RS 189.01  Profiis: Tr = 200 anni
EG_ = 1m}_ . 2508 m Elnmunr. LenoB Cnnnml “Right r::a
Vel Haad {m) 0.01 WA n-Val _ ogsn
_W.5 Elev (m) _ 25080 Reach Len. (m) 7000 70.00 70.00 |
Crit W.S. (m) 25078 Flow Area (m2) 188
EG Siope (nim) | 0.012850  Area (m@) 186
G Total (mls) 084 Flow (mfs) 08¢
TopWeth(m) 3503 Top Wdth (m) 3503
Vel Total {mis) 0.50 Avg Vel (mis) 050
MaxChiDpih (m) 043 Hydr. Depth (m) 005
Conv. Total (mais) T4 Conv. (mds) 74
LengihWid ¢m) | T0.00 Wstied Per. (mi) . 3503
Min Ch £ {m) 26037  Bhigar (N/m2) 5.08
Mpha 1.00 Straam Power (Nims) 3.04
Fratn Loss () _ 114 Cum Valume (1000 m3) 0.20
C & E Lass {m) 000 Cum SA {1000 m3) 375
Plan: Plan 03 Af_Lor B_Riveren Al Lor 6_Riveren RS 129.01 Profile: Tr = 200 anmi
_EG. Eley {m) 24967 Elsmeni Len OB Channel  Right OB
Vel Head (m) 0.03 WA n-val ] ~ Dpao _
WS, Elav (m) 24084 Reach Len. (m) ooa 7000 Jooo
Crit WS, ) 24984 Flow Area (m2) in
E.G. Blope (mim) 0.021203 Area (M2) 1.1
QToal (mas) 0.84  Flow (miss) 084
 Top Wedih (mj | 18.03  Top Width (m). 18.03
Vel Total mis) 076 Aug Vel fmis) 1 ore
MaxChiDpth fmj 104 Hydr Depth (m) a.ne
_Cony, Total {m3/s) 58 Cony. {mars) 58
Lenigth Whd. {m) 70.00 WWetied Per, {m) - 18,03
MnChElfm) 248 ED Shur{wnﬂ} ! tEﬁD
_Apha ! 1.00_ Straam Power (Nim $) I 889
Frotn Loss {m) 0.00 Cum \olume (1600 m3) | g
C&E Lass {m) 0.00 Cum SA (1000 m2) 188
Flan: Plan 03 Af_Lor_8_Riveran Af_Lor_8_Riveren RS Ei 02 Pofde: Tr= 200 anni o
___E:E_El_lf_[_l_]'l} 248.&2 glamam Len EIH El'l.lnn.ﬁl R}ghl 0B
VelHead (m) 001 W nval 0030
WS Elav (m) 24_!_!!1 81 Reath Lan (i) i
CritWS. (M) 24880 Flow Area (m2) 183
EG. Slope (mim) 0.009897 Ares (m2) 183
Q Taotal (miis) il 0.84  Flow {m3is] | 084
Tap Width (m) 35.85 Top Wdin jm) 3595
Vel Total {misp 046 _Avg, Vel {mis) 048
Max ChiDpth (m) 0.08 Hydr. Depth (m) D0.05
Conv. Total {m3js) 84 Conv. (mds) a4
Length Wid, {m) Wetted Per, {m) 3595
Min Th E.I [mj‘ 24653 Ehnlr{hlh‘ﬂ} s.uo

Plan: Plan 03 AL_Lor_8_Riveren Al_Lor_5_Riveren RS: 58.02  Profile Tr = 200 anni (Conlinued)

ﬁi@p _ 1.00 Blrﬂum'r;Nmt}
Frein Loss (m) _ Cum Volume {1000 m3)
C&E Lass {m) Cum SA {1000 m2)

—

352



M&M ENGINEERING S.r.l.

4. CONCLUSIONI

Sulla base dello studio idrologico riportato nell’elaborato EOL-GEO-11 in allegato, che ha
portato alla definizione delle portate di piena transitanti nei canali, per un tempo di ritorno di
200 anni, é stato condotto uno studio idraulico consistente nella modellazione e valutazione
idraulica della rete idrografica potenzialmente soggette a criticita, ed il tutto é stato svolto in
condizioni di moto stazionario. Per lo svolgimento della modellazione idraulica é stato
utilizzato il software HEC- RAS River Analysis System.

Dai risultati dell’analisi monodimensionale si osserva come gli alvei attualmente esistenti
risultano adeguati al trasporto della portata avente tempo di ritorno 200 anni. A questo fanno
eccezione alcuni tratti dove a causa di una serie di fattori, quali le elevate portate e/o la
presenza di attraversamenti con relativi ponti o canali tombati, anch’essi oggetto di
modellazione, si osservano esondazioni idrauliche. Pertanto é stata condotta una ulteriore
modellazione idraulica bidimensionale non stazionaria mediante il software HEC- RAS River
Analysis System. Si evidenzia inoltre come per i tratti “Affluente Torrente Celone — Secondo
Tratto” e “Affluente Torrente Lorenzo / Sorense — Quinto Tratto” sono state inseriti e
modellati in HEC-RAS nuove opere di presidio idraulico in corrispondenza delle nuove
viabilita da realizzare di accesso alle piazzole degli aerogeneratori, al fine di garantire la
continuita idraulica del corso d'acqua.

Complessivamente, dall’analisi emerge come nessuno degli aerogeneratori del presente

impianto eolico risulta coinvolto dalle esondazioni.
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