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1.1.1 Elaborazioni di calcolo tramite procedura HEC RAS
La verifica dal rischio di alluvionamento e stata elaborata con la procedura di calcolo del software
HEC RAS adottando come base il rilievo delle sezioni, integrata con le indicazioni desumibili dalla
carta tecnica regionale (scala 1:10000).
I calcoli hanno preso in considerazione tempi di ritorno pari a 200 anni e 50 anni.
| dati delle verifiche per Tr = 50 anni sono evidenziati nel cd rom allegato alla presente.
Il modello di simulazione HECRAS (River Analysis System) é stato sviluppato presso I'Hydrologic
Engineering Center di Davis (USA) per lavorare in ambiente Windows e consente, nella versione
attuale, il calcolo dei profili idraulici di moto permanente gradualmente vario, in reti di canali
naturali o artificiali. Con il modello possono essere simulate condizioni di moto subcritico,
supercritico e misto.
Il calcolo dellandamento dei profili idraulici viene effettuato dal modello risolvendo in modo
sequenziale l'equazione monodimensionale dell’energia fra due sezioni adiacenti trasversali al
moto. In corrispondenza ad alcune tipologie di ponte o strutture in alveo, dove nascono condizioni
di flusso complesse, vengono utilizzate invece specifiche equazioni dell'idraulica per determinare
le variazioni di livello dovute a queste singolarita. 1l modello consente un'ampia varieta di
applicazioni e numerose opzioni sia nella fase di input che nella restituzione dei risultati, tutte
guidate tramite un'interfaccia utente grafica che semplifica le fasi di implementazione del modello
ed analisi dei risultati. Sinteticamente, il modello funziona calcolando le variazioni di livello
idrometrico tra sezioni trasversali adiacenti sulla base del calcolo delle perdite di energia. Il calcolo
comincia a partire da un'estremita del tronco d'alveo indagato, procedendo passo passo Sino
all'altra estremita, imponendo il verso del calcolo a seconda del tipo di moto: da valle verso monte
per moto subcritico e da monte verso valle per moto supercritico. Il funzionamento del modello

HECRAS si basa su alcune semplificazioni nelle ipotesi di partenza:
1 moto permanente gradualmente vario;
2 moto monodimensionale, con correzione della distribuzione orizzontale della velocita;
3. limitata pendenza del fondo;
4 perdite di fondo mediamente costanti fra due sezioni trasversali adiacenti;
5.  arginature fisse.

E’ stato effettuato il calcolo dei profili di moto permanente adottando per le sezioni coefficienti di

scabrezza di Manning (m) pari a:

m = 0.03 0 0.035 per 'alveo, 0.25 o0 0.20 per i tratti con rivestimento in cls;

m = 0,035 0 0.04 per le aree esterne.

Come condizioni al contorno del flusso per tutti i tratti considerati, sono state assunte la altezza
critica a monte e la pendenza idraulica a valle.

La pendenza motrice € rilevata dai profili topografici.



Il regime di flusso é stato assunto di tipo misto.

| risultati delle elaborazioni sono inseriti all'interno delle sezioni riguardanti i singoli bacini con i
relativi tabulati e grafici estratti dal programma Hec-Ras.

A monte e a valle in prossimita dei manufatti sono state introdotte aree non attive (ineffective flow
areas) al fine del deflusso.

Per la modellazione dei manufatti di attraversamento esistenti & stato imputato al software la
simulazione del metodo dell’energia.

Per la lettura della tabella riepilogativa la simbologia in testa ad ogni colonna ha i seguenti

significati:

Qtotal.....coeieiiie portata totale nella sezione in esame;
MiN Ch El....coo e e guota di fondo canale;
W.S.EIBV .. guota del pelo libero;
CHEW.S e quota critica del pelo libero;
E.GLEIBV ... guota piezometrica totale;
= CTS] (o] o T pendenza piezometrica;
Vel Chnl.. e velocita dell'acqua nel canale;
[0 = PSP area bagnata,;
B 0] AV To I I o PR larghezza canale;

Froude#Ch.......ooveiii e, numero di Froude di caratterizzazione del moto.
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HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 second Street
Davis, California
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PROJECT DATA

Project Title: MACROAREA 03

Project File : Cavarello50.prj

Run Date and Time: 24/11/2006 16.58.45

Project in SI units

Project Description:
verifica MACROAREA 03 FOSSO CAVARELLO

FLOW DATA

Flow Title: Flow 50
Flow File : n:\2006\06033\Integrazione\HEC_CAVARELLO\HEC_Tr50\Cavarello50.f01

JORORCONON *

Flow Data (m3/s)

Fededededededefddedefhddef Nl de NNl dhddNhd

* River Reach RS * Q Tr50
* Fosso Cavarello 1 6 * 4.4

* el dedehddhNdd Nl Nl fdhddhddNndh Nl fdhddRddNdd Nk

FE O

Boundary Conditions

Fededhhhhhh RN R hddddddeddddddhh RN RN fddddededdedededddhh RN N fdddedededededdd

Profile * Upstream

% 1o

* Fosso Cavarello 1 Q Tr50 * Critical
quma1 S =0.025 *

GEOMETRY DATA

Geometry Title: Geom 01
Geometry File : n:\2006\06033\Integrazione\HEC_CAVARELLO\HEC_Tr50\Cavarello50.g01

CROSS SECTION

RIVER: Fosso Cavarello

REACH: 1 RS: 6
INPUT

Description: Sez. aggiunta
Station Elevation Data num=

0 483.45 2.77 482.55 2.77 481.65 3.03 481.65 3.03 480.8
4.56 480.8 4.6 481.85 8.1 482.71

Manning's n Vvalues num= 3
Sta n val Sta n val Sta n val
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Savarel1050.rep

Tk 3

0 .04 2.77

ek

.035 4.6 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2.77 4.6 10 10 10 .1 .3

CROSS SECTION OUTPUT Profile #Q Tr50

R R kR R R ke S e o A o R R T S o A Rk AR Tk R T o S o S S R R kA T o L

2

E.G. Elev (m) * 482.19 * Element * Left OB * Channel * Right O
vel Head (m) * 0.42 * wt. n-val. * * 0.035
W.S. Elev (m) * 481.77 * Reach Len. (m) * 10.00 * 10.00 * 10.00
.53
.53
.40
.83

Crit w.s. (m) * 481.77 * Flow Area (m2) * *
E.G. Slope (m/m) *0.033446 * Area (m2) * *
Q Total (m3/s) * 4.40 * Flow (m3/s) % s
Top width (m) * 1.83 * Top width (m) * *
vel Total (m/s) * 2.88 * Avg. vel. (m/s) * *

©O N R A R R

Max Ch1l bpth (m) * 0.97 * Hydr. Depth (m) * *
Cconv. Total (m3/s) * 24.1 * conv. (m3/s) * * 24.1
Length wtd. (m) * 10.00 * wetted Per. (m) * * 3.72
Min ch ET (m) * 480.80 * Shear (N/m2) * * 134.44
Alpha * 1.00 * stream Power (N/m s) * * 387.64
Frctn Loss (m) * 0.18 * cum volume (1000 m3) * * 0.04
C & E Loss (m) * 0.03 * cum SA (1000 m2) ® * 0.09

R R R R i S o o R R S o S e S R kR Ak kS ok S Tk R T o A T A R Sk Sk e o S T Ak R R Sk L o A R AR T R T Sk S ok S o R R A e o L

ECE I I R I SRR R R R R I SRR B I R R R I I I I I R R I ]

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there

is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Fosso Cavarello
REACH: 1 RS: 5

INPUT

Description:

Station Elevation Data num= 8
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

TNl ddehddh Nl Nl ddNdd Nl RN TeddeNdedfdhfdn Tl dedehddht TedehddehddhdhNdh

0 482.65 2.77 481.75 2.77 480.85 3.03 480.85 3.03 480
4.56 480 4.6 481.05 8.1 481.91

Manning's n values num= 3
Sta n val Sta n val Sta n val

TededeTedede T FTeddhdedfddndhn

0 .04 2.77 .035 4.6 .04

TNl fdehddhdhn

g 3 g 3 kR
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Cavarello50.rep
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2.77 4.6 8.5 8.5 8.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 3.03 484 T
4.56 8.1 484 T

CROSS SECTTON OUTPUT Profile #0 Tro0 essssss

dedededehdededehhh NN hddddedddddhhh RN hddddd

kR

* E.G. Elev (m) * 481.66 * Element * Left OB * Channel * Right OB
vel Head (m) * 1.02 * wt. n-val. * * 0.035
w.S. Elev (m) * 480.64 * Reach Len. (m) * 1.00 .00 = 1.00
.98
.99
.40
.55
.47
Max Ch1l Dpth (m) * 0.64 * Hydr. Depth (m) .64
Conv. Total (m3/s) * 16.6 * Conv. (m3/s) * * 16.6

crit w.s. (m) * 480.94 * Flow Area (m2)
E.G. Slope (m/m) *0.070378 * Area (m2)

Q Total (m3/s) * 4.40 * Flow (m3/s)
Top width (m) * 1.55 * Top width (m)

vel Total (m/s) * 4.47 * Avg. Vvel. (m/s)

o A R » O O P

Length wtd. (m) * 1.00 * wetted Per. (m) * * 2.17
Min Ch ET (m) * 480.00 * Shear (N/m2) * * 312.57
Alpha * 1.00 * Stream Power (N/m s) * * 1397.21
Frctn Loss (m) * 0.47 * Cum volume (1000 m3) * * 0.03
C & E Loss (m) * 0.06 * cum SA (1000 m2) * * 0.07

ededededededeehh NN R dedddededdeddeddehhh RN fdeddededededededededededededededededeh RN feddedededededdeddhhhhhhn

ECIE R S S R R I R R

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.

BRIDGE

RIVER: Fosso Cavarello
REACH: 1 RS: 4.5

INPUT
Description: Ponte con apertura stretta a monte e salto a valle
Distance from Upstream XS 1
Deck/Roadway Wwidth 6.5
weir Coefficient 1.44
Upstream Deck/Roadway Coordinates
num= 9
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

0 484 480 3.03 484 3.03 484 481.87
3.41 484 482.53 3.79 484 482.64 4.17 484 482.53
4.56 484 481.87 4.56 484 8.1 484 480

Upstream Bridge Cross Section Data
Station Elevation Data num= 8
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

Fedede et SRR TR

0 482.65 2.77 481.75 2.77 480.85 3.03 480.85 3.03 480

et de
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Cavarello50.rep

4.56 480 4.6 481.05 8.1 481.91

Manning's n Vvalues num= 3
e ota  nval o sta  nval o sta n val
0 .04 2.77 .035 4.6 .04

Bank Sta: Left
2.77

Right Coeff Contr.
.3

4.6

Ineffective Flow num= 2
Sta L Sta R Elev Permanent

0 3.03 484 T

4.56 8.1 484 T

Downstream Deck/Roadway Ccoordinates

num=

Sta Hi Cord Lo Cord

TN ddehdd Nl Nl

ROROTORORORORO

Sta H1 Cord Lo Cord

Sta H1 Cord Lo Cord

R R R R R ORORUROROR

0 484 480 0 484 481 1.61 484 482.3
3.32 484 483 4.93 484  482.3 6.65 484 481
6.65 484 480
Downstream Bridge Cross Section Data
Station Elevation Data num= 4
' "Sta E1ev ' Sta E1ev B Sta E1ey' Sta E1ey
0 480.9 O 479.9 6.65 479.9 6.65 480.9
Manning's n Vvalues num= 3
L - TR o DR UL L L LA
0 .04 0 .035 6.65 .04
Bank Sta: Left Right Coeff Contr. Expan.
0 6.65 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 2.56 484 T
4.09 6.65 484 T

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad Crested
Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy

High Flow Method
Energy Only

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream water surface

B GE OUTPUT Prof11e #Q Tr50

* E.G. us. (m) * 481.66 * Element Ins1de BR US Ins1de BR DS *
* W.S. US. (m) * 480.64 * E.G. Elev (m) * 481.51 * 481.38 *
* Q Total (m3/s) * 4.40 * wW.S. Elev (m) * 480.74 * 481.07

* Q Bridge (m3/s) * 4.40 * Crit w.S. (m) * 480.94 * 480.84

* Q Weir (m3/s) * * Max Chl bpth (m) * 0.74 * 1.17

* Weir Sta Lft (m) * * vel Total (m/s) * 3.87 2.47

* Weir Sta Rgt (m) * * Flow Area (m2) * 1.14 1.78

* Weir Submerg * * Froude # cChl 1.43 0.73

* Weir Max Depth (m) * * Specif Force (m3) 2.16 2.15

* Min E1 weir Flow (m) * 484.00 * Hydr Depth (m) 0.74 1.17

* Min E1 Prs (m) * 482.64 * w.P. Total (m) 2.27 1.53

* pelta EG (m) * 481.66 * conv. Total (m3/s) 20.5 56.5
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Cavare11050 rep

* pelta ws (m) * -0.20 * Top width (m) * 1.53 = 6.65
* BR Open Area (m2) * 3.66 * Frctn Loss (m) * 0.04 *

* BR Open Vel (m/s) * 3.87 * C & E Loss (m) * 0.27 *

* coef of Q * * Shear Total (N/m2) * 226.91 * 69.43
* Br Sel Method *Energy only * Power Total (N/m s) * 878.57 = 171.23
Note: Momentum answer is not valid if the water surface 1is above the Tow chord or if

there is weir

flow. The momentum answer has been disregarded.
warning: The energy equation could not be balanced within the specified number of
iterations. The

program selected the water surface that had the least amount of error between
computed and

assumed values.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
#arninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross

sections.

CROSS SECTION

RIVER: Fosso Cavarello

REACH: 1 RS: 4
INPUT
Description:
Station Elevation Data num= 4
o $t§ . E1ev ...SF?....E1?Y.. .I§t§'l' E1ev ....$t%... E1ev
0 480 9 0 479.9 6.65 479 9 6.65 480 9
Manning's n values num= 3
epeota nval o Sta nval . Sta nval
0 .04 0 .035 6.65 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
6.65 .1 .1 .1 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 2.56 484 T
4.09 6.65 484 T

CROSS SECTION O P POt Tle #0 Tr30 sssssnnsrss

% E.G. Elev (m) * 481.32 * Element * Left oB * cChannel * Right O
% vel Head (m) * 0.48 * wt. n-val. * ¥ 0.035
% w.S. Elev (m) * 480.84 * Reach Len. (m) * 0.10 * 0.10 = 0.10
% crit w.s. (m) * 480.84 * Flow Area (m2) * * 1.44
% E.G. Slope (m/m) *0.012421 * Area (m2) * * 6.26
% Q Total (m3/s) * 4.40 * Flow (m3/s) * * 4.40
Top width (m) * 6.65 * Top width (m) * 6.65
% vel Total (m/s) * 3.06 * Avg. vel. (m/s) * * 3.06
% Max Ch1 Dpth (m) * 0.94 * Hydr. Depth (m) * * 0.94
% Conv. Total (m3/s) * 39.5 * Conv. (m3/s) * * 39.5
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i Length wtd. (m) 0.10 *

Min Ch ET (m) 479.90 *

Alpha 1.00 =

Frctn Loss (m) 0.01 *

C & E Loss (m) 0.00 *

*
*
*
*
*
*
*
*
*
*

s deedededefdededef N dedefhddedhddedehdddehddde Al

Cavarello50.rep
wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s) *
Cum volume (1000 m3) *
Cum SA (1000 m2)

1.53
114.58
350.27

0.03

0.07

Fedhhhhh RN NN hdhh RN hdddddddddddhh RN fdeddedededededededdk

warning: The energy equation could not be balanced within the specified number of

iterations. The

program used critical depth for the water surface and continued on with the

calculations.

CROSS SECTION

Fosso Cavarello
1 RS: 3.5

RIVER:
REACH:

INPUT

Description:

Station Elevation Data
Sta Elev Sta

num=
El

Thhk ehk

0 478.4 0

dedek

477 .4

Manning's n values
Sta n val Sta

T fdehddhddh Nl Nl ddhdddd Rl

0 .04 0

num=
val

.035

Bank Sta: Left Right

6.65

. Elev (m) 480.54 *

vel Head (m) 3.05 *

W.S. Elev (m) 477.49 *

Crit w.s. (m) 477.75 %

E.G. Slope (m/m) *2.017403 *
Q Total (m3/s) 4.40 *
Top width (m) 6.65 =
7.74 %
Max Ch1l Dpth (m) 0.09 *
Conv. Total (m3/s) 3.1 *
Length wtd. (m) 9.40 =
Min ch E1 (m) 477.40 *
Alpha 1.00 =
Frctn Loss (m) 0.00 *

0.77 *

* vel Total (m/s)
* C & E Loss (m)

edededededeehhhhhn

kR

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

the need for ]
additional cross sections.

6.65

Lengths: Left Channel

CROSS SECTION OUTPUT Profile #Q Tr50

4
Sta

b e ot ol ot

e dededede R

477 .4

3

Sta n val

TSN ddehddNddNddnd

6.65 .04

Right

9.4 9.4

Element

wt. n-val.
(m)

Flow Area (m2)

Reach Len.

Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Hydr. Depth (m)
(m3/s)
Wetted Per.
Shear (N/m2)

Avg. Vel.

conv.

(m)

Stream Power (N/m s) *
Cum vVolume (1000 m3) =*
Cum SA (1000 m2)

Tk

Pagina 6

Elev

478.4

Coeff Contr. Expan.
. .3

Fededhhh R h N NN ddddedededededededededk

Left OB * Channel * Right OB
0.035
9.40 9.40 9.40
0.57
0.57
4.40
6.65
7.74
0.09
3.1
6.82
* 1648.43
*12761.70

0.03

0.07

This may indicate



) ) Cavarello50.rep .
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is
Tless than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross ] o o )

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fosso Cavarello
REACH: 1 RS: 3

INPUT

Description:

Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

Fedede et s v

0 478.15 0 477.1 .9  476.9 2.5 477.45 2.5 478.15
Manning's n values num= 3
Sta n val sta nval Sta n val

T Ndehddehddhdd Nl Rl Nl hddn FTeddehdedehded vk

0 .04 0 .035 2.5 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2.5 10 10 10 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 0 478.15 F
2.5 2.5 477.45 F

CROSS SECTION OUTPUT Profile #0 Tr0 cssssssns

,
k<
-

“E.G. Elev (m) * 478.25 * Element * Left OB * Channel * Right OB
vel Head (m) * 0.64 * wt. n-val. * * 0.035
w.S. Elev (m) * 477.61 * Reach Len. (m) * 1.00 = 1.00 = 1.00
crit w.s. (m) * 477.80 * Flow Area (m2) * * 1.24
E.G. Slope (m/m) *0.056694 * Area (m2) * * 1.24
Q Total (m3/s) * 4.40 * Flow (m3/s) * * 4.40
Top width (m) * 2.50 * Top width (m) * * 2.50
vel Total (m/s) * 3.55 * Avg. Vvel. (m/s) * * 3.55
Max Ch1l Dpth (m) * 0.71 * Hydr. Depth (m) * * 0.50
Conv. Total (m3/s) * 18.5 * Conv. (m3/s) * * 18.5
Length wtd. (m) * * wWetted Per. (m) * * 3.28
Min Ch ET (m) * 476.90 * Shear (N/m2) * * 209.95
Alpha * 1.00 * Stream Power (N/m s) * *  746.22
Frctn Loss (m) * 1.56 * Cum Vvolume (1000 m3) * * 0.02
C & E Loss (m) * 0.72 * cum SA (1000 m2) * * 0.03

- O R R I

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

Pagina 7

Fedehhhhh RN NN ddddedededededededededk

edededededededehh RN R dedddededdddeddhhh RN hdeddededededededededededededededededeh R h RN deddeddedededededdhh e n



Cavarello50.rep
section. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with
the lowest, valid,
energy was used.

BRIDGE

RIVER: Fosso Cavarello
REACH: 1 RS: 2.5

INPUT

Description: Passaggio sotto strada

Distance from Upstream XS 1

Deck/Roadway width 8

weir Coefficient 1.44

Upstream Deck/Roadway Coordinates
4

num=
. Sta H1 Cord Lo Cord ' Sta'Hj'Cord'Lo'Cord' - Sta H1 Cord Lo Cord
O 478.55 476 0 478.55 478.15 2.5 478.55 478.15
2.5 478.55 476
Upstream Bridge Cross Section Data
Station Elevation Data num= 5
' Sta o E1 v' ...SF?.. 'E1ev . Sta  Elev Sta s El x IE1ev
O 478 15 0 477 .1 .9 476.9 2 5 477 .45 2.5 478 15
Manning's n values num= 3
' "Sta n Va1 _Sta n Va1 Sta' n ya]
0 .04 0 .035 2.5 .04
Bank Sta: Left Right Coeff Contr. Expan.
2.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 0 478.15 F
2.5 2.5 477.45 F
Downstream Deck/Roadway Coordinates
num= 4
e ota Hi cord Lo cord  sta Hi Cord Lo Cord ~ sSta Hi cord Lo Cord
0 478.55 476 0 478.55 478.15 2.5 478.55 478.15
2.5 478.55 476
Downstream Bridge Cross Section Data
Station Elevation Data num= 5
' "Sta E1ev ' Sta E1ev Sta E]ey' - Sta E]ey' B Sta E1ev
0 478.15 O 477 .9 476.8 2.5 477.35 2.5 478.15
Manning's n Vvalues 3
eneota onval o Sta nval o Sta nval
0 .04 0 .035 2. .04

Bank Sta: Left Right Coeff Contr. Expan.
0 2.5 .3 .5

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad Crested
Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy

High Flow Method
Energy Only
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Cavarello50.rep

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream water surface

B GE OUTPUT Prof11e #Q Tr50

* E.G. US. (m) * 478.25 * Element Ins1de BR US Ins1de BR DS *
* W.S. US. (m) * 477.61 * E.G. Elev (m) * 478.18 * 478.08 *
* Q Total (m3/s) * 4.40 * wW.S. Elev (m) * 477.96 * 477 .86

* Q Bridge (m3/s) * 4.40 * Crit w.Ss. (m) * 477.80 * 477 .69

* Q Weir (m3/s) * * Max Chl bpth (m) * 1.06 = 1.06

* Weir Sta LTt (m) * * vel Total (m/s) * 2.08 2.08

* Weir Sta Rgt (m) * * Flow Area (m2) * 2.12 2.12

* Weir Submerg * * Froude # cChl * 0.72 0.72

* Weir Max Depth (m) * * Specif Force (m3) 1.86 1.86

* Min E1 wWeir Flow (m) * 478.55 * Hydr Depth (m) * 0.85 0.85

* Min E1 Prs (m) * 478.15 * w.P. Total (m) * 3.98 = 3.98

* pelta EG (m) * 478.25 * conv. Total (m3/s) * 39.7 * 39.7

* pelta ws (m) * -0.21 * Top width (m) * 2.50 = 2.50

* BR Open Area (m2) * 2.60 * Frctn Loss (m) * *

* BR Open Vel (m/s) * 2.08 * C & E Loss (m) *

* coef of Q * * Shear Total (N/m2)

* Br Sel Method *Energy only * Power Total (N/m s)

Note: Momentum answer 1is not valid if the water surface is above the low chord or if
there is weir

flow. The momentum answer has been disregarded.
warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
#arninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
Note: Multiple critical depths were found at this location. The critical depth with
the lowest, valid,

energy was used.
warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.

CROSS SECTION

RIVER: Fosso Cavarello

REACH: 1 RS: 2
INPUT
Description: Sez. aggiunta
Station Elevation Data num= 5
' "S;a E1ev ' Sta E1ev Sta E1ey' - Sta' ) E1ev B $ta E1ev
0 478.15 O 477 .9 476.8 2.5 477 35 2.5 478.15
Manning's n Vvalues num= 3
eneota onval o Sta nval o Sta nval
0 .04 0 035 2.5 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 2.5 10 10 10 .3 .5

CROSS SECTION OUTPUT Profile #Q Tr50

ki

* E.G. Elev (m) * 478.06 * Element * Left OB * Channel * Right OB
* vel Head (m) * 0.24 * wt. n-val. * * 0.035

Pagina 9
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. Cavarello50.rep

; W.S. Elev (m) * 477.82 * Reach Len. (m) * 10.00 * 10.00 * 10.00
.01
.01
.40
.50
.18
Max Ch1l bpth (m) * 1.02 * Hydr. Depth (m) * * .81
Conv. Total (m3/s) * 37.1 * Conv. (m3/s) * * 37.1
Length wtd. (m) * 10.00 * wetted Per. (m) * * 3.90
Min ch ET (m) * 476.80 * Shear (N/m2) * * 71.42
Alpha * 1.00 * stream Power (N/m s) * * 156.00
Frctn Loss (m) * 0.02 * cum volume (1000 m3) * * 0.02
C & E Loss (m) * 0.00 * cum SA (1000 m2) ® * 0.02

R o S R R ok L o S R R L kS e o e R AR Sk b ok b o o S T e R R ok Sk S A Sk R T o A T R R Lk ok Sk e o A e R R kR S

Crit w.s. (m) * 477.69 * Flow Area (m2) * %
E.G. Slope (m/m) *0.014097 * Area (m2) * *
Q Total (m3/s) * 4.40 * Flow (m3/s) % s
Top width (m) * 2.50 * Top width (m) * *
vel Total (m/s) * 2.18 * Avg. vel. (m/s) * *

o N N~ NN

B R R A )

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.

CROSS SECTION

RIVER: Fosso Cavarello
REACH: 1 RS: 1

INPUT

Description: Sez. aggiunta
Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

Tl NdedNdh Tededehdedehded Nk

FTeddehddhddhNndh Nl ddhdd RSNl Nl fdhddn Tl ddehddhdh i

0 477.87 0 476.82 .9 476.62 2.5 477.17 2.5 477.87

Manning's n Vvalues num= 3
Sta n val Sta n val Sta n val

Thhk ehk

0 .04 0 .035 2.5 .04

fede

Bank Sta: Left Righ Lengths: Left Channel Right Coeff Contr. Expan.
0 2.5 10 10 10 .1 .3

CROSS SECTION OUTPUT Profile #Q Tr50

B R R ok R R ok A R R A o kR T e e S A R R R AR T o b T o o S R R L T

""E.G. Elev (m) * 477.85 * Element * Left OB * Channel * Right OB
) vel Head (m) * 0.35 * wt. n-val. * * 0.035

W.S. Elev (m) * 477.51 * Reach Len. (m) * *

crit w.s. (m) * 477.51 * Flow Area (m2) * * 1.68

E.G. Slope (m/m) *0.023292 * Area (m2) * * 1.68

Q Total (m3/s) * 4.40 * Flow (m3/s) * * 4.40

Top width (m) * 2.50 * Top width (m) * * 2.50

vel Total (m/s) * 2.61 * Avg. vel. (m/s) * * 2.61

Max Ch1l bpth (m) * 0.89 * Hydr. Depth (m) * * 0.67

Conv. Total (m3/s) * 28.8 * conv. (m3/s) * * 28.8

*
N
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
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Cavarello50.rep
Length wtd. (m) * * wetted Per. (m)
Min ch ET (m) * 476.62 * Shear (N/m2)
Alpha * 1.00 * Stream Power (N/m s)
Frctn Loss (m) * 0.18 * cum volume (1000 m3)
C & E Loss (m) * 0.03 * cum SA (1000 m2)

B

3.64
105.85
276.42

B R o R R R R L R T e R R ko Rk Sk kS o A R R R ok Sk Sk A T Ak o AR ko o S R A

TehhfRfdfdddddeddddhh NN N fdddddededdeddhhh RN NN hdhh R NN fddddddddddhhh NN ht

SUMMARY OF MANNING'S N VALUES

River:Fosso Cavarello

TNl Nl ddhddndh

* Reach

River Sta.

r
-
3

; RENNWWEARUOIO
" 3

SUMMARY OF REACH LENGTHS

Fosso Cavarell

Reach

*1 % 6

r
-
3
;%FJNHvLUUJ#HPLn

SQMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Fosso Cavarello

Tl ddehddNdh Nl fdht

Reach

Tl Ndedndh

Fededddeded ek hhhh kR Rk h Rk ki hy

River Sta.

A

Teddehded RNk

* 1 *
*1 %
* 1 *
*1 %
* 1 *
*1 %
* 1 *
*1 %
* 1 *

R o R e R R T L R A kL T R T o S T S S A R ok A T o S R R Sk o ok R ok R AR

RENNWWEA RO *
" 3
2
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HEC-RAS Plan: Plan Tr50 River: Fosso Cavarello Reach: 1  Profile: Q Tr50

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

1 6 Q Tr50 4.40 480.80 481.77 481.77 482.19 0.033446 2.88 1.53 1.83 1.01
1 5 Q Tr50 4.40 480.00 480.64 480.94 481.66 0.070378 4.47 0.98 1.55 1.78
1 4.5 Bridge

1 4 Q Tr50 4.40 479.90 480.84 480.84 481.32 0.012421 3.06 1.44 6.65 1.01
1 3.5 Q Tr50 4.40 477.40 477.49 477.75 480.54 2.017403 7.74 0.57 6.65 8.45
1 3 Q Tr50 4.40 476.90 477.61 477.80 478.25 0.056694 3.55 1.24 2.50 1.61
1 25 Bridge

1 2 Q Tr50 4.40 476.80 477.82 477.69 478.06 0.014097 2.18 2.01 2.50 0.78
1 1 Q Tr50 4.40 476.62 477.51 47751 477.85 0.023292 2.61 1.68 2.50 1.02




Elevation (m)

484

483

482

481

480

479

MACROAREA 03

Fosso Cavarello 1

Plan: Plan 01
Flow: Flow 50

EG Q Tr50
Crit Q Tr50
WS Q Tr50

e
Ground

2.5 Passa..

4.5 Ponte con apertura stretta a monte e s...

6 Sez. aggiunta

Main Channel Distance (m)

40

50




MACROAREA 03 Plan: Plan 01
Flow: Flow 50 FOSSO CAVARELLO

Legend

| —
WS Q Tr50

Ground

[ )
Bank Sta
- A
Ineff




Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 03 Plan: Plan 01
Flow: Flow 50
River = Fosso Cavarello Reach=1 RS =6 Sez. aggiunta
04 % 035 % 04 %
483'5; Legend
483.07 EG Q Tr50
482,57 p ///‘ WS QTrs0
] Crit Q Tr50
] —_—
482.07 ._// Ground
1 [
481.57 Bank Sta
481.07
480.5- . . . . . . T . . . . T . . T . . . .
0 4 6 8 10
Station (m)
MACROAREA 03 Plan: Plan 01
Flow: Flow 50
River = Fosso Cavarello Reach=1 RS=5
L .04 % .035 % .04 %
4847 Legend
] EG QTr50
- -+
483; Crit Q Tr50
] WS Q Tr50
i —_—
4827 » - Ground
4 '/ / Ineff
] [ ]
481i ! Bank Sta
480 - - - - - - - - T - - - - - -
0 4 6 8 10
Station (m)
MACROAREA 03 Plan: Plan 01
Flow: Flow 50
River = Fosso Cavarello Reach=1 RS =4.5 BR Ponte con apertura stretta a monte e salto a valle
L .04 % .035 % .04 4
484 Legend
] EG QTS0
- +
483; Crit Q Tr50
] ///\ WS Q Tr50
] —_—
4827 > Ground
1 .// Ineff
] °
4817 | Bank Sta
480+ - - - - - - - - r - - - - - -
0 4 6 8 10

Station (m)

1




Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 03 Plan: Plan 01

Flow: Flow 50
River = Fosso Cavarello Reach=1 RS =45 BR Ponte con apertura stretta a monte e salto a valle

.035
Legend
EG Q50|
WS Q Tr50
CritQ Trgm
—
Ground
Ineff
°
Bank Sta
Station (m)
MACROAREA 03 Plan: Plan 01
Flow: Flow 50
River = Fosso Cavarello Reach=1 RS=4
le |
484 .035 >
1 Legend
2831 £G Q Tr50
] Crit Q Tr50
482 WS Q Tr50
4 —_—
1 Ground
481 A
Ineff
[
480 Bank Sta
479 - - - - - - - - - - - - -
0 3 4
Station (m)
MACROAREA 03 Plan: Plan 01
Flow: Flow 50
River = Fosso Cavarello Reach=1 RS=35
le N
481.0 195 o
] Legend
480.5
1 EG Q Tr50
480.0 ] Crit Q Tr50
479.57 WS Q Tr50
-
479.0 ] Ground
| [ ]
478.5g < Bank Sta
478.0
477.5
477.0 T T T T T T T T T T T T T
0 3 4
Station (m)

2



Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 03 Plan: Plan 01
Flow: Flow 50
River = Fosso Cavarello Reach=1 RS=3
.035 aj
478.47 Legend
478.2
* 9 EG Q Tr50
478.0 Crit Q Tr50
477.8 WS Q Tr50
—
Ground
Ineff
°
Bank Sta
Station (m)
MACROAREA 03 Plan: Plan 01
Flow: Flow 50
River = Fosso Cavarello Reach=1 RS =25 BR Passaggio sotto strada
035 .
Legend
EG Q Tr50
WS Q Tr50
............. I
Crit Q Tr50
Ground
Ineff
°
Bank Sta
Station (m)
MACROAREA 03 Plan: Plan 01
Flow: Flow 50
River = Fosso Cavarello Reach=1 RS =25 BR Passaggio sotto strada
Lﬁ 035 ﬁj
479.0 Tegend
EGQTI50
WS Q Tr50
|| crit @ Tr50
-
Ground
[
Bank Sta

476.5
0.0

0.5

Station (m)

3



Elevation (m)

Elevation (m)

MACROAREA 03  Plan: Plan 01

Flow: Flow 50
River = Fosso Cavarello Reach=1 RS =2 Sez. aggiunta
.035
478.2g ® Legend
4780 EG Q Tr50
WS Q Tr50
CritQ Trgm
-
Ground
[
Bank Sta
476.6 T T T T T T T T T T T T T T T T T T T T T
0.0 0.5 1.0 1.5 2.0 25
Station (m)
MACROAREA 03 Plan: Plan 01
Flow: Flow 50
River = Fosso Cavarello Reach=1 RS =1 Sez. aggiunta
le |
478.0 9% -
| Legend
477.8 £G Q Tr50
477.6 Crit Q Tr50
WS Q Tr50
-
Ground
°
Bank Sta

Station (m)




CAVARELLO.rep

HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 second Street
Davis, California

XXXXXX XXXX XXXX XX XXXX
X X X X X X X

X X X X X
XXX XXXX XXXXXX XXXX
X X X X X
X X X X X X
XXXXXX XXXX X X X X XXXXX

X
XXXXX XXXX

XXX X X XX
XXX XXX X
XXX X X

X X

PROJECT DATA

Project Title: MACROAREA 03

Project File : CAVARELLO.prj

Run Date and Time: 23/10/2006 9.54.09

Project in SI units

Project Description:
verifica MACROAREA 03 FOSSO CAVARELLO

FLOW DATA

Flow Title: Flow 01
Flow File : n:\2006\06033\Integrazione\HEC_CAVARELLO\CAVARELLO.f01

JORORCONON *

Flow Data (m3/s)

Fededededededefehdedefhdde NNl defhddeddddNdk

* River Reach RS * Q Tr200
* FOSSO gavare11o 1 6 * 6.6

* FTeddehdedehddhNddh Nl Rl fdhddhdh RSNl ddhddNdd Nl vl Ndhdd

FE O

Boundary Conditions

Fededhhhhhh RN R hddddddeddddddhh RN RN fddddededdedededddhh RN N fdddedededededdd

Profile * Upstream

% 1o

* Fosso Cavarello 1 Q Tr200 * Critical
quma1 S =0.025 *

GEOMETRY DATA

Geometry Title: Geom 01
Geometry File : n:\2006\06033\Integrazione\HEC_CAVARELLO\CAVARELLO.g01

CROSS SECTION

RIVER: Fosso Cavarello

REACH: 1 RS: 6
INPUT

Description: Sez. aggiunta
Station Elevation Data num=

0 483.45 2.77 482.55 2.77 481.65 3.03 481.65 3.03 480.8
4.56 480.8 4.6 481.85 8.1 482.71

Manning's n Vvalues num= 3
Sta n val Sta n val Sta n val
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CAV RE LO rep

Txhh NN NN N fdddddedededededdd

0 .04 2.77 .035 4 6 .04

Bank Sta: Left Right Lengths: Left Channel Right
2.77 4.6 10 10 10

CROSS SECTION OUTPUT Prof11e #Q Tr200 N

E.G. Elev (m) * 482.56 * Element

vel Head (m) * 0.45 * wt. n-val.

W.S. Elev (m) * 482.11 * Reach Len. (m)
Crit w.s. (m) * 482.11 * Flow Area (m2)
E.G. Slope (m/m) *0.026235 * Area (m2)

Q Total (m3/s) * 6.60 * Flow (m3/s)

Top width (m) * 2.90 * Top width (m)
vel Total (m/s) * 2.87 * Avg. vel. (m/s)
Max Ch1l bpth (m) * 1.31 * Hydr. Depth (m)

Conv. Total (m3/s) * 40.7 * conv. (m3/s)

Frctn Loss (m)

C & E Loss (m) * 0.01 * cum SA (1000 m2)

Seosk Sk sk Sk Sk Sk sk Sk sk Sk Sk Sk sk Sk sk Sk sk Sk sk Sk Sk Sk Sk Sk Sk Sk Sk SR 3k Sk 3k b 3k
5

warning: The energy equation could not be balanced within the specified number of

iterations. The

Length wtd. (m) * 10.00 * wetted Per. (m)
Min ch ET (m) * 480.80 * Shear (N/m2)
Alpha * 1.06 * Stream Power (N/m s) *

* 0.16 * cum volume (1000 m3) *

Coeff Contr.

Tededddht

Left OB

kR

10.00

.1

el

*

EX

Channel

0.035
10.00
2.16
2.16
6.46
1.83
2.99
1

B R R R kT e R o S i R Rk kS e S e R R Ak S ok kb o S o A R Rk kR S R S e R

Tededdd

pan.

.3

wdkk

Tedededdehhd

* Right OB

0.040
10.00
.14
.14
.14
.07
.02
.13

o B B O O O

program used critical depth for the water surface and continued on with the

calculations.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

less than

0.7 or greater than 1.4. This may indicate the need for additional cross

sections.

warning: The energy loss was greater than 1.0 ft (0.3 m).

previous cross

] section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set

equal to critical

depth, the calculated water surface came back below critical depth.

indicates that there

between the current and

This

is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Fosso Cavarello

E1ev

TSl hddfdd

REACH: 1 RS: 5
INPUT
Description:
Station Elevation Data num= 8
___sta 'E1gv Sta' E1ev' B Sta E1ey Sta
0 482.65 2.77 481.75 2.77 480.85 3.03 480.85
4.56 480 4.6 481.05 8.1 481.91
Manning's n values num= 3
' "Sta n Va1 Sta' n ya1' B Sta n Va1
0 .04 2.77 .035 4.6 .04
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CAVARELLO.rep
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2.77 4.6 8.5 8.5 8.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 3.03 484 T
4.56 8.1 484 T

CROSS SECTION OUTPUT Profile #0 Tr200 ressssss

,
5
-

Fededhhhh R h N NN ddddedededededededededk

“E.G. Elev (m) * 482.10 * Element * Left OB * cChannel * Right OB
vel Head (m) * 1.21 * wt. n-val. * * 0.035
w.S. Elev (m) * 480.88 * Reach Len. (m) * 1.00 .00 = 1.00
.35
.38
.60
.82
.88
Max Ch1l Dpth (m) * 0.88 * Hydr. Depth (m) .88
Conv. Total (m3/s) * 26.5 * conv. (m3/s) * * 26.5

crit w.s. (m) * 481.23 * Flow Area (m2)
E.G. Slope (m/m) *0.062016 * Area (m2)

Q Total (m3/s) * 6.60 * Flow (m3/s)
Top width (m) * 1.82 * Top width (m)

vel Total (m/s) * 4.88 * Avg. vel. (m/s)

I N - T e T e

Length wtd. (m) * * wWetted Per. (m) * * 2.38
Min Ch ET (m) * 480.00 * Shear (N/m2) * * 345.51
Alpha * 1.00 * Stream Power (N/m s) * * 1686.34
Frctn Loss (m) * 0.39 * Cum volume (1000 m3) * * 0.11
C & E Loss (m) * 0.08 * cum SA (1000 m2) * * 0.08

edededededededehh RN R deddedededdeddeddhdh RN hdeddededededededededededededededededeh RN deddedededededdeddehhhhhhn

X O G R R I I I I

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.

BRIDGE

RIVER: Fosso Cavarello
REACH: 1 RS: 4.5

INPUT
Description: Ponte con apertura stretta a monte e salto a valle
Distance from Upstream XS 1
Deck/Roadway Width 6.5
weir Coefficient 1.44
Upstream Deck/Roadway Coordinates
num= 9
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord

0 484 480 3.03 484 3.03 484 481.87
3.41 484 482.53 3.79 484 482.64 4.17 484 482.53
4.56 484 481.87 4.56 484 8.1 484 480

Upstream Bridge Cross Section Data
Station Elevation Data num= 8
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

Fedede dede SRR TR

0 482.65 2.77 481.75 2.77 480.85 3.03 480.85 3.03 480

et de
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4.56 480 4.6 481.05 8.1 481.91
Manning's n Vvalues num= 3
cern st VAl St nval ST, n vl
0 .04 2.77 .035 4.6 .04
Bank Sta: Left Right Coeff Contr. Expan.
2.77 4.6 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 3.03 484 T
4.56 8.1 484 T
Downstream Deck/Roadway Ccoordinates
num=
' "Sta'H1 Cord Lo Cord Sta H1 Cord Lo Cord' Sta H1 Cord Lo Cord
0 484 480 0 484 481 1.61 484 482.3
3.32 484 483 4.93 484 482.3 6.65 484 481
6.65 484 480
Downstream Bridge Cross Section Data
Station Elevation Data num= 4
' "Sta E1ev ' Sta E1ev B Sta E1ey' Sta E1ey
0 480.9 O 479.9 6.65 479.9 6.65 480.9
Manning's n Vvalues num= 3
cern st VAl St nval ST, n vl
0 .04 0 .035 6.65 .04
Bank Sta: Left Right Coeff Contr. Expan.
0 6.65 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 2.56 484 T
4.09 6.65 484 T

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad Crested
Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy

High Flow Method
Energy Only

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream water surface

B GE OUTPUT Prof11e #Q Tr200

* E.G. us. (m) * 482.10 * Element Ins1de BR US Ins1de BR DS *
* W.S. US. (m) * 480.88 * E.G. Elev (m) * 481.90 * 481.83 *
* Q Total (m3/s) * 6.60 * W.S. Elev (m) * 481.45 * 481.41

* Q Bridge (m3/s) * 6.60 * Ccrit w.s. (m) * 481.24 * 481.14

* Q Weir (m3/s) * * Max Chl bpth (m) * 1.45 = 1.51

* Weir Sta LTt (m) * * vel Total (m/s) * 2.97 2.85

* Weir Sta Rgt (m) * * Flow Area (m2) * 2.22 2.31

* Weir Submerg * * Froude # cChl * 0.79 0.74

* Weir Max Depth (m) * * Specif Force (m3) * 3.61 3.67

* Min E1 wWeir Flow (m) * 484.00 * Hydr Depth (m) * 1.45 1.51

* Min E1 Prs (m) * 482.64 * w.P. Total (m) * 2.98 1.53

* pelta EG (m) * 482.10 * conv. Total (m3/s) * 52.3 87.1
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CAVARELLO rep

* pelta ws (m) * -0.25 * Top width (m) * 1.53 = 6.65
* BR Open Area (m2) * 3.66 * Frctn Loss (m) * * 0.10
* BR Open Vel (m/s) * 2.97 * C & E Loss (m) * * 0.00
* coef of Q * * Shear Total (N/m2) * 116.63 * 85.13
* Br Sel Method *Energy only * Power Total (N/m s) * 346.02 * 242.80
Note: Momentum answer is not valid if the water surface 1is above the Tow chord or if

there is weir

flow. The momentum answer has been disregarded.
warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
qarninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy equation could not be balanced within the specified number of
iterations. The

program selected the water surface that had the Teast amount of error between
computed and

assumed values.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross

sections.

CROSS SECTION

RIVER: Fosso Cavarello

REACH: 1 RS: 4
INPUT
Description:
Station Elevation Data num= 4
' "S;a E1ev ' Sta E1ev B Sta E1ey Sta E1ey
0 480.9 O 479.9 6.65 479.9 6.65 480.9
Manning's n Vvalues num= 3
et el LLSta nval L Sta, n val
0 .04 0 035 6.65 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 6.65 .1 .1 .1 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 2.56 484 T
4.09 6.65 484 T

CROSS SECTION OUTPUT Profile #Q Tr200

R R R R R R ke S o S o R AR O ok Sk Sk R Tk SR T S S o S S AR O A O

“ E.G. Elev (m) * 481.76 * Element * Left OB * Channel * Right O

% vel Head (m) * 0.62 * wt. n-val. #* *  0.035
% W.s. Elev (m) * 481.13 * Reach Len. (m) * 0.10 = 0.10 = 0.10
E Crit w.s. (m) * 481.14 * Flow Area (m2) * - 1.89
E.G. Slope (m/m) *0.011301 * Area (m2) * % 8.21
% Q Total (m3/s) #* 6.60 * Flow (m3/s) # = 6.60
% Top width (m) * 6.65 * Top width (m) * % 6.65
% vel Total (m/s) * 3.49 * Avg. vel. (m/s) * * 3.49
% Max Ch1 ppth (m) * 1.23 * Hydr. Depth (m) * % 1.23
* Conv. Total (m3/s) * 62.1 * conv. (m3/s) * * 62.1
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CAVARELLO.rep

% Length wtd. (m) * 0.10 * wetted Per. (m) * 1.53
% Min ch ET (m) * 479.90 * Shear (N/m2) % 136.79
% Alpha * 1.00 * Stream Power (N/m s) * 478.05
% Frctn Loss (m) * 0.01 * cum volume (1000 m3) * 0.11
% C & E Loss (m) * 0.00 * cum SA (1000 m2) . 0.08

warning: The energy equation could not be balanced within the specified number of

iterations. The

program used critical depth for the water surface and continued on with the

calculations.

warning: The cross-section end points had to be extended vertically for the computed

water surface.

warning: The cross section had to be extended vertically during the critical depth

calculations.

warning: The parabolic search method failed to converge on critical depth.

will try the

cross section slice/secant method to find critical depth.

CROSS SECTION
RIVER:
REACH: 1

INPUT
Description:

Station Elevation Data
Sta Elev

Sta Elev

0 478.4

Thhk ekk

Manning's n values
Sta n val

TededeTededeTedede e 3

0 .04

Bank Sta: Left

CROSS SECTION OUTPUT Profile #Q Tr200 resssxsssss

;“E.G. Elev (m)
vel Head (m)
w.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit w.S.

Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

B I I R R I R R T

Fosso Cavarello

Sta

FTeddehded NS fdhddhd

Right
6.65

RS: 3.

num=

0 477.4

num=

0 .035

Lengths: Left Channel

478.67
0.03
478.64
477 .86
*0.000897
6.60
6.65
0.80
1.24
220.4
9.40
477.40
1.00
0.02

fedek

n val

*
*

*

4
Sta  EleY

6.65 477.4

3
Sta

6.65

n val

6.65 .04

Right

9.4 9.4

Element

wt. n-val.
(m)

Flow Area (m2)

Reach Len.

Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Hydr. Depth (m)
(m3/s)
Wetted Per.
Shear (N/m2)

Avg. Vel.

conv.

(m)

e

478.4

Elev

Coeff Contr.
1

edededededededehhh NN NN fdddd

Left OB *

9.40

Stream Power (N/m s) *

Cum Volume (1000 m3) =*

Pagina 6

Channel

The program

Expan.
.3

0.035

9.
8.25
8.25
6.
6
0

40

60

.65
.80
1.

24

220.4

9.
7.
6.
0.

13
95
35
11

Tehhhn

* Right OB

9.40



* C & E Loss (m) 0.02 *

dededhhk

CAVARELLO.rep
Cum SA (1000 m2)

ek

0.08

warning: The cross-section end points had to be extended vertically for the computed
water surface.
warning: The velocity head has changed by more than 0.5 ft (0.15 m).
the need for

additional cross sections.
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is
less than

0.7 or greater than 1.4.
sections.
Note:
section.

This may indicate

This may indicate the need for additional cross

Hydraulic jump has occurred between this cross section and the previous upstream

CROSS SECTION

RIVER: Fosso Cavarello

REACH: 1 RS: 3

INPUT

Description:

Station Elevation Data
Sta Elev Sta

Tl ddehdd NVl ddhdhn 3

0 478.15 0

num= 5
Elev Sta

FTededeNdehfdhddNddfdhddn

477.1 .9 476.9

Sta Ele

Tl Sl ddhddhdhn

2.5 478.15

Sta

Tl dedehddht

Elev.
2.5 477.45

Elev

num= 3
Sta n val Sta n val

.035 2.5 .04

Manning's n Vvalues
Sta n val

Thhk ekk

0 .04 0

ek

Bank Sta: Left Righ
0 2.5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 478.15 F

2.5 477.45 F

Lengths: Left Channel
10 10

Right
10

Expan.
.5

Coeff Contr.
.3
2.5

CROSS SECTION OUTPUT Profile #Q Tr200

TSN fdeh Nl fdhddhdh NS Ndhddhddhdd Nk

478.64
0.20
Elev (m) * 478.43
(m) * 478.01
*0.008326
6.60
2.50
2.00
1.53
72.3
1.00
476.90
Alpha * 1.00

Channel
0.035
00
31
31
60
50
00
32
72.3
4.93
54.72
109.26
0.05
0.04

TedehddehddhdhNdh Nl

E.G. Elev (m) * * Element * Left OB * * Right OB
n-val. * *
m) * 1.00 =

* Flow Area (m2) * *

vel Head (m) * * Wt.

w.S. * Reach Len. 1.00
Crit w.S.
* Area (m2) * *

* Flow (m3/s) * *

E.G. Slope (m/m)
Q Total (m3/s) *
Top width (m) * * Top width (m) * *
(m/s) * *
* Hydr. Depth (m) * *
(m3/s) ® *
(m) * *
* Shear (N/m2) * *

vel Total (m/s) * * Avg. Vel.

1.
3.
3.
6.
2.
2.
Max Ch1l bpth (m) * 1.
Conv. Total (m3/s) * * conv.
Length wtd. (m) * * Wetted Per.
Min ch ET (m) *
* Stream Power (N/m s)
* 0.01 * cum volume (1000 m3) * *

0.04 * cum SA (1000 m2) * *

FeddehdedehdedNdeh Nl fdhddhddNddd R

Frctn Loss (m)

C & E Loss (m) *

eR el dehNdeh Nl ddhddhddNdh

*
N
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
%
*
*
*® TeddehdedRhdehNdhddhd
*
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CAVARELLO.rep
warning: The cross-section end points had to be extended vertically for the computed
water surface.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is
ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The cross section had to be extended vertically during the critical depth
calculations.
Note: Multiple critical depths were found at this Tlocation. The critical depth with
the Towest, valid,

energy was used.

BRIDGE

RIVER: Fosso Cavarello

REACH: 1 RS: 2.5
INPUT
Description: Passaggio sotto strada
Distance from Upstream XS = 1
Deck/Roadway Width = 8
weir Coefficient = 1.44
Upstream Deck/Roadway Coordinates
num= 4
' Sta H1 Co d'Lo Cord . 'ISta H1 Co d'Lo.Cord.l . Sta H' C d L Cord
0 478 55 476 0 478 55 478.15 2 5 478 55 478 15
2.5 478.55 476
Upstream Bridge Cross Section Data
Station Elevation Data num= 5
' "Sta E1ev ' Sta E1ev Sta E]ey' - Sta E]ey' B Sta' ' E1ev
0 478.15 O 477.1 .9 476.9 2.5 477.45 2.5 478.15

Manning's n Vvalues
Sta n val

num=

sta

o val, val
.04 0o .035 2.5 .04

Bank Sta: Left Right Coeff Contr. Expan.
0 2.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 478.15 F
2.5 2.5 477.45 F
Downstream Deck/Roadway Ccoordinates
num=
' "Sta H1 Cord Lo Cord ' Sta'Hj'Cord'Lo'Cord' - Sta H1 Cord Lo Cord
0 478.55 476 0 478.55 478.15 2.5 478.55 478.15
2.5 478.55 476
Downstream Bridge Cross Section Data
Station Elevation Data num= 5
o Sta . E1ev ...SF?....E1?Y.. .ISta'l' E1ev.l'.lSta » E1ev.l' ISta i E1ev
O 478 15 0 477 .9 476 8 2.5 477 35 2.5 478 15
Manning's n values num= 3
' "Sta n Va1 _Sta n Va1 Sta n Va1
0 .04 0 .035 2.5 .04

Bank Sta: Left Right Coeff Contr. Expan.
0 2.5 .3 5

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side sTlope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad Crested
Number of Bridge Coefficient Sets = 1
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Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy

High Flow Method
Energy Only

Additional Bridge Parameters

CAVARELLO.rep

Add Friction component to Momentum

Do not add weight component to Momentum

Class B flow critical depth computations use critical depth
inside the bridge at the upstream end

Criteria to check for pressure flow = Upstream water surface

BRIDGE OUTPUT Profile

* E.G. US. (m) * Element *Inside BR US *Inside BR DS *
* W.S. US. (m) * E.G. Elev (m) d 478.59 478.41 *
* Q Total (m3/s) * W.S. Elev (m) * 478.26 478.13 f

-

* Q Bridge (m3/s)
* Q weir (m3/s)

weir Sta LTt (m)
wWeir Sta Rgt (m)
weir Submerg *
weir Max Depth (m) *

2

*

* Crit W.s. (m)

* Max Ch1l bpth (m)
* vel Total (m/s)
* Flow Area (m2)

* Froude # Chl

* Specif Force (m3)

* Hydr Depth (m)
* W.P. Total (m) *
* Conv. Total (m3/s)
* Top wWidth (m)
* Frctn Loss (m)
* C & E Loss (m)
* * Shear Total (N/m2)
*Energy only * Power Total (N/m s) *

Tk

478.55
478.15
.24
.34
.60
.54

Min E1 weir Flow (m)
Min ET1 Prs (m)

Delta EG (m)

Delta ws (m) *
BR Open Area (m2)
BR Open vel (m/s)
Coef of Q

Br Sel Method

Tedddhdh

478.00 477.91 *
* 1.36 1.33 *
2.54 2.36 *
* 2.60 2.79 *
0.76 0.71 *
* 3.36 3.18 ¥
* 1 12 *

6.86 4.52 *

o
NNOO

ok

B R R

Note: Momentum answer is not valid if the water surface is above the Tow chord or if
there is weir

flow. The momentum answer has been disregarded.
warning: The conveyance ratio (upstream conveyance divided by
less than

0.7 or greater than 1.4.
sections.
Note: Multiple critical depths were found at this location.
the lowest, valid,

energy was used.

downstream conveyance) 1is

This may indicate the need for additional cross

The critical depth with

CROSS SECTION

RIVER: Fosso Cavarello

REACH: 1 RS: 2

INPUT

Description: Sez. aggiunta

Station Elevation Data num= 5
Sta Elev Sta El Sta

TN fdehddhdhNdh Nl fdhdd Nl Nd Nl hdddN vl Ndhdd

0 478.15 0 477 .9 476.8

Sta Ele

Tl ddehddhdh i

2.5 478.15

Elev St

DROROROROS

2.5 477.35

Elev

num= 3
Sta n val Sta n val

.035 2.5 .04

Manning's n Vvalues
Sta n val

Thhk ekk

0 .04 0

fedek

Bank Sta: Left Righ

0 2.5

Lengths: Left Channel
10 10

Right
10

Expan.

Coeff Contr.
.3 .5

CROSS SECTION OUTPUT Profile #Q Tr200

478.40

0.30
478.09
477.90

Channel
0.035
10.00

2.70

* E.G. Elev (m) * * Element * Left OB * * Right OB
n-val. * *
m) * 10.00 *

* Flow Area (m2) * *

* vel Head (m) * * Wt.

Elev (m) * * Reach Len. 10.00

(m) *

* W.S.
* Crit W.S.
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*0.014261
6.60
2.50
2.45
1.29
55.3

10.00

476.80

Alpha * 1.00

* 0.18

0.04

E.G. Slope (m/m)
Q Total (m3/s) *
Top width (m) *
vel Total (m/s) *
Max Ch1l bpth (m) *
Conv. Total (m3/s) =
Length wtd. (m) *

Min ch ET (m) *

Frctn Loss (m)

C & E Loss (m) *

TeddehddhdehNhdh Nl ddhddhdhn

B I R B

CROSS SECTION

RIVER: Fosso Cavarello
REACH: 1 RS: 1
INPUT

Description: Sez. aggiunta
Station Elevation Data

Sta Elev

0 477.87

num=
e

Fedede dede Yo

0 476.82

Manning's n values
Sta n val Sta

TNl ddehddhddNdd Nl Nl hddn

0 .04 0

num=
n val

.035
Left

Bank Sta: Right
2.5

-

E.G. Elev (m) 478.17

vel Head (m) 0.45

w.S. Elev (m) 477.72

(m)
E.G. Slope (m/m)

crit w.s. 477.72
*0.024145
Q Total (m3/s) 6.60
Top width (m) 2.50
vel Total (m/s) 2.97
Max Ch1l Dpth (m) 1.10
Conv. Total (m3/s) 42.5
Length wtd. (m)
Min Ch ET (m) 476.62

Alpha 1.00

P I R R I R R R EE I T

Frctn Loss (m)

FTeddehddhd

Elev

dededed

CAVARELLO.rep

* Area (m2)
* Flow (m3/s)
* Top Width (m)

* Avg. Vvel.

(m/s)

* Hydr. Depth (m)

* conv.

* wetted Per.

(m3/s)
(m)

* Shear (N/m2)

* Stream Power (N/m s) *

* cum Volume (1000 m3) *

* Cum SA (1000 m2)

FTeddeNdehfdhddNdd N

Lengths: Left Channel

CROSS SECTION OUTPUT Profile #0 Tr200 ressssss

*

*

*

*

FTeddehdedehdh v vdhddnn

5

Sta Elev

.9 476.62

3

Sta n val

2.5 .04

Ri
10

Element

wt. n-val.
(m)

Flow Area (m2)

Reach Len.

Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Hydr. Depth (m)
(m3/s)
Wetted Per.
Shear (N/m2)

Avg. Vel.

conv.

(m)

Stream Power (N/m s) *

Cum Volume (1000 m3) =*

Pagina 10

TedehddehddNndehNdhddhd

e

2.5

ght
10

£ 2.70
*  6.60
® 2.50
£ 2.45
* 1.08
®  55.3
£ 4.45
*  84.87
*  207.58
® 0 0.02
® 0 0.02

Tedehddehddhd Nl fdhdd

Elev

e de e

sta

Sta Elev
2.5 477.87

477.17

Coeff Contr. Expan.
. .3

ededededededehh e f N fdeddedededededededdk

Left OB * Channel * Right OB

0.035

.22
.22
.60
.50
.97
.89
42.5

o N N (o)} N N

4.07
129.406
384.29



CAVARELLO.rep
* C & E Loss (m) * * Cum SA (1000 m2)

TR R fdddddddeddddh RN N dddddddddddhhh RN NN dhd R NN hdddddddddddhh R R R fdededededededededededk

kR

warning: Slope too steep for slope area to converge during supercritical flow
calculations (normal depth
is below critical depth). water surface set to critical depth.

Fedededede N dedeTedede e

Tl ddehddNdh Nl ddhdhn

SUMMARY OF MANNING'S N VALUES

River:Fosso Cavarello

SUMMARY OF REACH LENGTHS

River: Fosso Cavarello

* Reach River Sta. Channel

,
=
e
TRNNWWARNUIO #
* . ;

Teddehdedehdd VNl ddhddNddRdhfdhdddhdh NV Ndehddehddh Nl Nl ddhddNdh

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Fosso Cavarello

* River Sta.

f
-
2
;%PJNHvLUUJ$>#
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HEC-RAS Plan: Plan Tr200 River: Fosso Cavarello Reach: 1 Profile: Q Tr200

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

1 6 Q Tr200 6.60 480.80 482.11 482.11 482.56 0.026235 2.99 2.30 2.90 0.88
1 5 Q Tr200 6.60 480.00 480.88 481.23 482.10 0.062016 4.88 1.35 1.82 1.66
1 4.5 Bridge

1 4 Q Tr200 6.60 479.90 481.13 481.14 481.76 0.011301 3.49 1.89 6.65 1.00
1 3.5 Q Tr200 6.60 477.40 478.64 477.86 478.67 0.000897 0.80 8.25 6.65 0.23
1 3 Q Tr200 6.60 476.90 478.43 478.01 478.64 0.008326 2.00 3.31 2.50 0.55
1 25 Bridge

1 2 Q Tr200 6.60 476.80 478.09 477.90 478.40 0.014261 2.45 2.70 2.50 0.75
1 1 Q Tr200 6.60 476.62 477.72 477.72 478.17 0.024145 2.97 2.22 2.50 1.00




Elevation (m)

MACROAREA 03

Fosso Cavarello 1

Plan: Plan 01
Flow: Flow 01

484

483

EG Q Tr200
WS Q Tr200
Crit Q Tr200

e
Ground

482

481

480

479

478

477

2 Sez. a..

2.5 Passa..

35

4.5 Ponte con apertura stretta a monte e s...

iunta

6 Sez. al

476

30

Main Channel Distance (m)

40

50




MACROAREA 03 Plan: Plan 01
Flow: Flow 01 FOSSO CAVARELLO

Legend

[
WS Q Tr200
Ground
[ )

Bank Sta

P
Ineff




Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 03 Plan: Plan 01

Flow: Flow 01
River = Fosso Cavarello Reach=1 RS =6 Sez. aggiunta
.04 % .035 % .04 %
483'5; Legend
483.07 EG Q Tr200
] " WS Q Tr200
48257 QTr
] Crit Q Tr200
g —_—
482'0; Ground
1 [
481.57 Bank Sta
481.07
480.5 ! ; ; ' ; , , | , !
0 4 6 8 10
Station (m)
MACROAREA 03 Plan: Plan 01
Flow: Flow 01
River = Fosso Cavarello Reach=1 RS=5
.04 % .035 % .04 %
4847 Legend
] EG Q Tr200
S a
483} Crit Q Tr200
;\ WS Q Tr200
| —_—l—
4827 \” Ground
1 Ineff
] [
481i ],// Bank Sta
4801 ‘ : ‘ ‘ | :
0 4 6 8 10
Station (m)
MACROAREA 03 Plan: Plan 01
Flow: Flow 01
River = Fosso Cavarello Reach=1 RS =4.5 BR Ponte con apertura stretta a monte e salto a valle
.04 % .035 * .04 %
4847 Legend
] EG Q Tr200
483; WS Q Tr200
+-
;\ Crit Q Tr200
482 G
1 Ry round
1 Ineff
] °
4817 Bank Sta
4801 ‘ ‘ ‘ ‘ | ‘
0 4 6 8 10

Station (m)

1




Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 03 Plan: Plan 01

Flow: Flow 01
River = Fosso Cavarello Reach=1 RS =45 BR Ponte con apertura stretta a monte e salto a valle
.035
Legend
G Q Tr200|
WS Q Tr200
Crit Q Tr200
— ]
Ground
Ineff
°
Bank Sta
Station (m)
MACROAREA 03  Plan: Plan 01
Flow: Flow 01
River = Fosso Cavarello Reach=1 RS=4
.035 ﬁj
484: Legend
483: EG Q Tr200
] Crit Q Tr200
4827 WS Q Tr200
J —_—
] Ground
481
Ineff
®
480 Bank Sta
479 T T T T T T T T T T T T T T
0 3 4 5 7
Station (m)
MACROAREA 03 Plan: Plan 01
Flow: Flow 01
River = Fosso Cavarello Reach=1 RS=35
.035 %
Legend
G Q Tr200
WS Q Tr200
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zappacenere50.rep

HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX

X XX X X X X XX X

X XX X X X X X X

XXXXXXX XXXX X XXX XXXX  XXXXXX  XXXX
X XX X XX X X X

X XX X X X X X X X

X X XXXXXX  XXXX X X X X XXXXX

PROJECT DATA

Project Title: MACROAREA 03
Project File : zappacenere50.prj

Run Date and Time: 24/01/2007 17.52.18

Project in Sl units

Project Description:
verifica PRG GUBBIO MACROAREA O 3 FOSSO ZAPPACENERE

PLAN DATA

Plan Title: Plan 01
Plan File : n:\2006\06033\Integrazione\HEC_ZAPPACENERE\sez aggiunte\finale_Tr50\zappacenere50.p01

Geometry Title: FOSSO_ZAPPACENERE
Geometry File : n:\2006\06033\Integrazione\HEC_ZAPPACENERE\sez
aggiunte\finale_Tr50\zappacenere50.g01

Flow Title : Flow 01
Flow File  : n:\2006\06033\Integrazione\HEC_ZAPPACENERE\sez
aggiunte\finale_Tr50\zappacenere50.f01

Plan Summary Information:

Number of: Cross Sections = 24 Multiple Openings = 0
Culverts = 2 Inline Structures = 0
Bridges = 1 Lateral Structures= 0

Computational Information
Water surface calculation tolerance = 0.003
Critical depth calculation tolerance = 0.003

Maximum number of iterations =20
Maximum difference tolerance = 0.1
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime:  Mixed Flow

FLOW DATA

Flow Title: Flow 01
Flow File : n:\2006\06033\Integrazione\HEC_ZAPPACENERE\sez aggiunte\finale_Tr50\zappacenere50.f01

Flow Data (m3/s)

* River Reach RS * Q Tr50 *
* Fsso ZAPPACENEREL1 6 * 9.6*

Boundary Conditions

K*kkk

* River Reach Profile * Upstream Downstream
*
*kkk
* Fsso ZAPPACENERE1 Q Tr50 * Critical Normal S =
0.019 *

*kkk
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GEOMETRY DATA

Geometry Title: FOSSO_ZAPPACENERE
Geometry File : n:\2006\06033\Integrazione\HEC_ZAPPACENERE\sez
aggiunte\finale_Tr50\zappacenere50.g01

CROSS SECTION

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 6

INPUT
Description: Sez. aggiunta
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev

0 487.19 .01 484.39 2.85 484.19 6.54 487.19

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 0 .035 6.54 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 6.54 9 9 9 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 485.65 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.41 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 485.24 * Reach Len. (m) * 9.00 * 9.00 * 9.00 *
* Crit W.S. (m) * 485.24 * Flow Area (m2) * * 3.39 * *

* E.G. Slope (m/m) *0.018198 * Area (m2) * * 339 * *

* Q Total (m3/s) * 9.60 *Flow (m3/s) * * 9.60 * *

* Top Width (m) * 4,14 * Top Width (m) * * 414 * *
*Vel Total (m/s) * 2.84 *Avg. Vel. (m/s) * * 284 * *

* Max Chl Dpth (m) * 1.05 * Hydr. Depth (m)  * * 0.82 * *

* Conv. Total (m3/s) * 71.2 * Conv. (m3/s) * * 712 * *
*Length Wtd. (m) * 9.00 * Wetted Per. (m) * * 537 * *

* Min Ch El (m) * 484.19 * Shear (N/m2) * * 112.59 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 319.21 * *

* Frctn Loss (m) * 0.10 * Cum Volume (1000 m3) * * 185 * *
*C & E Loss (m) * 0.06 *Cum SA (1000 m2) * * 292 * *

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to

critical
depth, the calculated water surface came back below critical depth. This indicates that

there
is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS:5

INPUT

Description:

Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0O 486.8 .01 484 3.46 483.8 6.53 483.9 6.54 486.8

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 0 .035 6.54 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 6.54 10 10 10 3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .01 4875 T
6.53 6.54 487.5 T

CROSS SECTION OUTPUT Profile #Q Tr50
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* E.G. Elev (m) * 485.25 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 1.05 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 484.20 * Reach Len. (m) * 090 * 090 * 0.90 *
* Crit W.S. (m) * 484.48 * Flow Area (m2) * * 211 * *

* E.G. Slope (m/m) *0.114363 * Area (m2) * * 211 * *
*Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 6.52 * Top Width (m) * * 6.52 * *
*Vel Total (m/s) * 4.55 *Avg. Vel. (m/s) * * 455 * *

* Max Chl Dpth (m) * 0.40 * Hydr. Depth (m) * * 032 * *

* Conv. Total (m3/s) * 28.4 * Conv. (m3/s) * * 284 * *
*Length Wtd. (m) * 0.90 * Wetted Per. (m) * * 6.53 * *

* Min Ch El (m) * 483.80 * Shear (N/m2) * * 362.47 * *

* Alpha * 1.00 * Stream Power (N/m s) * *1649.41 *

* Frctn Loss (m) * 0.33 * Cum Volume (1000 m3) * * 183 * *
*C & E Loss (m) * 0.06 *Cum SA (1000 m2) * * 287 * *

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

BRIDGE

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 4.75

INPUT
Description: ponte di Via Porta Romana
Distance from Upstream XS= .9
Deck/Roadway Width = 82
Weir Coefficient = 144
Upstream Deck/Roadway Coordinates
num= 7
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

0 4875 480 .01 4875 485 1.635 487.5 486.35
3.27 487.5 486.7 4.905 487.5 486.35 6.53 487.5 485
6.54 487.5 480

Upstream Bridge Cross Section Data
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 486.8 .01 484 3.46 483.8 6.53 483.9 6.54 486.8

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 0 .035 6.54 .04

Bank Sta: Left Right Coeff Contr. Expan.
0 6.54 .3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .01 4875 T
6.53 6.54 487.5 T

Downstream Deck/Roadway Coordinates
num= 7
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

0 4875 480 .01 4875 485 1.635 487.5 486.35
3.27 487.5 486.7 4.905 487.5 486.35 6.53 487.5 485
6.54 4875 480

Downstream Bridge Cross Section Data
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 484.72 .01 481.92 3.46 481.72 6.53 481.82 6.54 484.72

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 0 .035 6.54 .04

Bank Sta: Left Right Coeff Contr. Expan.
0 6.54 .3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .01 4875 T
6.53 6.54 487.5 T
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Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95

Elevation at which weir flow begins =

Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and Weir flow
Submerged Inlet Cd =
Submerged Inlet + OutletCd= .8
Max Low Cord =

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream water surface

BRIDGE OUTPUT Profile #Q Tr50

*E.G. US. (m) * 485.25 * Element *Inside BR US *Inside BR DS *
*W.S. US. (m) * 484.20 * E.G. Elev (m) * 485.05 * 483.98 *
* Q Total (m3/s) * 9.60 *W.S. Elev (m) * 484.25 * 482.03 *
*Q Bridge (m3/s)  * 9.60 * Crit W.S. (m) * 48448 * 48240 *

* Q Weir (m3/s) * * Max Chl Dpth (m) * 0.45 * 0.31 *
*Weir Sta Lft (m) * * Vel Total (m/s)  * 3.97 * 6.17 *

*Weir Sta Rgt (m)  * * Flow Area (m2) * 242 * 156 *

* Weir Submerg * * Froude # Chl * 2.08 * 4.03 *

* Weir Max Depth (m) * * Specif Force (m3) * 4.34 * 6.23 *

* Min El Weir Flow (m) *  487.50 * Hydr Depth (m) * 0.37 * 0.24 *
* Min El Prs (m) *  486.70 * W.P. Total (m) * 6.53 * 6.53 *

* Delta EG (m) * 485.25 * Conv. Total (m3/s) * 35.6 * 17.1 *

* Delta WS (m) * 2.13 * Top Width (m) * 6.52 * 6.52 *
*BR Open Area (m2) *  14.51 * Frctn Loss (m) * 0.08 * 1.02 *

*BR Open Vel (m/s) *  6.17 *C&ELoss(m) * 013 * 027 *
* Coef of Q * * Shear Total (N/m2) * 264.34 * 738.43 *
* Br Sel Method *Energy only * Power Total (N/ms) * 1050.64 * 4558.41 *

Note: Momentum answer is not valid if the water surface is above the low chord or if there is
weir
flow. The momentum answer has been disregarded.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 4.5

INPUT
Description: Sez. aggiunta
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 484.72 .01 481.92 3.46 481.72 6.53 481.82 6.54 484.72

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 0 .035 6.54 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 6.54 18.35 18.35 18.35 3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .01 4875 T
6.53 6.54 4875 T

CROSS SECTION OUTPUT Profile #Q Tr50
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* E.G. Elev (m) * 483.50 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 1.43 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 482.07 * Reach Len. (m) * 18.35 * 18.35 * 18.35 *
* Crit W.S. (m) * 482.40 * Flow Area (m2) * * 181 * *

* E.G. Slope (m/m) *0.189018 * Area (m2) * * 181 * *

* Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 6.52 * Top Width (m) * * 6.52 * *

*Vel Total (m/s) * 5.29 * Avg. Vel. (m/s) * * 529 * *

* Max Chl Dpth (m) * 0.35 * Hydr. Depth (m) * * 0.28 * *

* Conv. Total (m3/s) * 22.1 * Conv. (m3/s) * * 221 % *
*Length Wtd. (m)  * 18.35 * Wetted Per. (m) * * 6.53 * *

* Min Ch El (m) * 481.72 * Shear (N/m2) * * 515.26 * *

* Alpha * 1.00 * Stream Power (N/m s) * *2726.14 *

* Frctn Loss (m) * 0.18 * Cum Volume (1000 m3) * * 183 * *
*C & E Loss (m) * 0.22 *Cum SA (1000 m2) * * 287 * *

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 4.375*
INPUT

Description:

Station Elevation Data num= 12

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0484.734 2.352 484.565 2.365 483.155 4.475481.509 6.075 481.198
6.58 480.935 7.262 480.995 8.346 481.28 9.71482.656 9.72 484.116
12.695 484.333 15.709 484.41

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .038 2.352 .035 9.72 .038

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2352 9.72 18.35 18.35 18.35 3 .5

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 482.37 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.35 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 482.02 * Reach Len. (m) * 18.35 * 18.35 * 18.35 *
* Crit W.S. (m) * 482.02 * Flow Area (m2) * * 3.67 * *

* E.G. Slope (m/m)  *0.015743 * Area (m2) * * 3.67 * *

* Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 5,26 * Top Width (m) * * 526 * *

*Vel Total (m/s) * 2.62 *Avg. Vel. (m/s) * * 262 * *

* Max Chl Dpth (m) * 1.09 * Hydr. Depth (m) * * 0.70 * *

* Conv. Total (m3/s) * 76.5 * Conv. (m3/s) * * 76.5 * *
*Length Wtd. (m)  * 18.35 * Wetted Per. (m) * * 588 * *

* Min Ch El (m) * 480.94 * Shear (N/m2) * * 96.30 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 252.02 * *

* Frctn Loss (m) * 0.30 * Cum Volume (1000 m3) * * 177 * *
*C & E Loss (m) * 0.01 *Cum SA (1000 m2) * * 276 * *

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to
critical
depth, the calculated water surface came back below critical depth. This indicates that
there
is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 4.25

INPUT
Description: Sez. aggiunta
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0484.747 4.705484.409 7.213 481.198 9.103 480.652 9.7 480.15
10.395 480.248 11.5480.783 12.9483.512 18.85483.945 24.879 484.1
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Manning's n Values num= 3
Sta nval Sta nVal Sta nVal

0 .04 4705 .035 129 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4705 12.9 23.1 231 231 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 481.88 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.62 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 481.26 * Reach Len. (m) * 23.10 * 23.10 * 23.10 *
* Crit W.S. (m) * 481.43 * Flow Area (m2) * * 276 * *

* E.G. Slope (m/m) *0.035263 * Area (m2) * * 276 * *

* Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 458 * Top Width (m) * * 458 * *

*Vel Total (m/s) * 3.48 *Avg. Vel. (m/s) * * 348 * *

* Max Chl Dpth (m) * 1.11 * Hydr. Depth (m) * * 0.60 * *

* Conv. Total (m3/s) * 51.1 * Conv. (m3/s) * * 511 * *
*Length Wtd. (m)  * 23.10 * Wetted Per. (m) * * 529 * *

* Min Ch El (m) * 480.15 * Shear (N/m2) * * 180.48 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 627.72 * *

* Frctn Loss (m) * 0.42 * Cum Volume (1000 m3) * * 172 * *
*C & E Loss (m) * 0.08 *Cum SA (1000 m2) * * 2,67 * *

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 4.125*
INPUT

Description:

Station Elevation Data num= 12

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0482.823 2.352 482.654 2.368 481.936 4.214 480.204 5.617 479.825
6.06 479.54 6.638 479.597 7.556 479.876 8.707 481.241 8.72 482.206
11.695 482.422 14.709 482.5

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .038 2.352 .035 8.72 .038

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2352 8.72 23.1 231 231 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 481.15 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.54 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 480.61 * Reach Len. (m) * 23.10 * 23.10 * 23.10 *
* Crit W.S. (m) * 480.73 * Flow Area (m2) * * 295 * *

* E.G. Slope (m/m) *0.026763 * Area (m2) * * 295 * *

*Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 4,39 * Top Width (m) * * 439 * *

*Vel Total (m/s) * 3.26 * Avg. Vel. (m/s) * * 3.26 * *

*Max Chl Dpth (m) * 1.07 * Hydr. Depth (m) * * 0.67 * *

* Conv. Total (m3/s) * 58.7 * Conv. (m3/s) * * 58.7 * *
*Length Wtd. (m)  * 23.10 * Wetted Per. (m) * * 5.06 * *

* Min Ch El (m) * 479.54 * Shear (N/m2) * * 152.76 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 497.75 * *

* Frctn Loss (m) * 0.71 * Cum Volume (1000 m3) * * 1.65 * *
*C & E Loss (m) * 0.02 *Cum SA (1000 m2) * * 257 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 4

INPUT

Description: Sez. a monte del tratto intubato
Station Elevation Data num= 5
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 480.9 .01 479.49 2.42 478.93 4.53 479 4.54 480.9

Manning's n Values num= 3
Sta nval Sta nVal Sta nVal

0 .04 0 .035 454 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

0 454 128 128 128 3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .77 482 T
3.77 454 482 T
CROSS SECTION OUTPUT Profile #Q Tr50
* E.G. Elev (m) * 480.60 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.68 *Wt. n-Val. * * 0.035 * *
*W.S. Elev (m) * 479.92 * Reach Len. (m) * 128.00 * 128.00 * 128.00 *
* Crit W.S. (m) * 480.06 * Flow Area (m2) * * 2.63 * *
* E.G. Slope (m/m)  *0.019956 * Area (m2) * * 373 * *
* Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *
* Top Width (m) * 4,53 * Top Width (m) * * 453 * *
*Vel Total (m/s) * 3.66 *Avg. Vel. (m/s) * * 3.66 * *
* Max Chl Dpth (m) * 0.99 * Hydr. Depth (m) * * 0.88 * *
* Conv. Total (m3/s) * 68.0 * Conv. (m3/s) * * 68.0 * *
*Length Wtd. (m)  * 128.00 * Wetted Per. (m) * * 3.04 * *
* Min Ch El (m) * 478.93 * Shear (N/m2) * * 168.74 * *
* Alpha * 1.00 * Stream Power (N/m s) * * 617.00 * *
* Frctn Loss (m) * 0.53 * Cum Volume (1000 m3) * * 157 * *
*C & E Loss (m) * 0.01 *Cum SA (1000 m2) * * 246 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CULVERT

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 3.7

INPUT
Description: Tubo Acciaio Corrugato
Distance from Upstream XS = 8.55

Deck/Roadway Width = 118

Weir Coefficient = 144

Upstream Deck/Roadway Coordinates
num= 2

Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

0 482 4.54 482

Upstream Bridge Cross Section Data
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 480.9 .01 479.49 2.42 478.93 4.53 479 4.54 480.9

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 0 .035 454 .04

Bank Sta: Left Right Coeff Contr. Expan.
0 454 .3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .77 482 T
3.77 454 482 T

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

0 481.7 3.7 481.7

Downstream Bridge Cross Section Data
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev

0 4818 0 477.46 3.6 477.46 3.6 481.8

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .02 0 .02 36 .02
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Bank Sta: Left Right Coeff Contr. Expan.
0 36 .3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .3 4817 T
3.3 3.6 4817 T

Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95

Elevation at which weir flow begins =

Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested

Number of Culverts = 1

Culvert Name Shape Rise Span
Tubo Acciaio  Circular 3
FHWA Chart # 2 - Corrugated Metal Pipe Culvert
FHWA Scale # 1 - Headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
8,55 118 .026 .026 0 .5 .5
Upstream Elevation = 478.28
Centerline Station = 2.265
Downstream Elevation = 477.5
Centerline Station = 1.8

CULVERT OUTPUT Profile #Q Tr50 Culv Group: Tubo Acciaio

* Q Culv Group (m3/s) * 9.60 * Culv Full Len (m) * *

* # Barrels * 1 *CulvVelUS (m/s) * 3.94 *

*Q Barrel (m3/s) * 9.60 *CulvVelDS (m/s) * 3.16 *
*E.G. US. (m) * 480.60 * Culv Inv El Up (m) * 478.28 *
*W.S. US. (m) * 479.92 * Culv Inv EIDn (m) * 477.50 *
*E.G. DS (m) * 478.98 * Culv FrctnLs (m) * 0.86 *
*W.S. DS (m) * 478.47 * Culv Exit Loss (m) * 0.36 *

* Delta EG (m) * 1.62 *Culv Entr Loss (m) * 0.40 *

* Delta WS (m) * 145 * Q Weir (m3/s) * *
*E.G. IC (m) * *Weir Sta Lft (m) * *

*E.G. OC (m) * *Weir Sta Rgt (m)  * *

* Culvert Control  * Inlet * Weir Submerg * *

* Culv WS Inlet (m) * 479.41 * Weir Max Depth (m) * *
* Culv WS Outlet (m) * 478.83 * Weir Avg Depth (m) * *
* Culv Nml Depth (m) * 1.55 * Weir Flow Area (m2) * *
* Culv Crt Depth (m) * 1.33 * Min El Weir Flow (m) * 482.00 *

Note: During supercritical analysis, the culvert direct step method went to critical depth. The
program
then assumed critical depth at the outlet.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 3.5

INPUT

Description: Sez. aggiunta tratto in cls
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev

0 4818 0 477.46 3.6 47746 3.6 481.8

Manning's n Values num= 3
Sta nval Sta nVal Sta nVal

0 .02 0 .02 36 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 36 15 15 15 3 .5
Ineffective Flow num= 2
StalL StaR Elev Permanent
0 .3 4817 T
3.3 3.6 481.7 T

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 479.14 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.92 *Wt. n-Val. * * 0.020 * *

*W.S. Elev (m) * 478.21 * Reach Len. (m) * 15.00 * 15.00 * 15.00 *
* Crit W.S. (m) * 478.47 * Flow Area (m2) * * 225 * *

* E.G. Slope (m/m) *0.010610 * Area (m2) * * 271 * *

* Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 3.60 * Top Width (m) * * 3.60 * *

*Vel Total (m/s) * 4.26 * Avg. Vel. (m/s) * * 426 * *
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*Max Chl Dpth (m) * 0.75 * Hydr. Depth (m) * * 0.75 * *

* Conv. Total (m3/s) * 93.2 * Conv. (m3/s) * * 03.2 * *
*Length Wtd. (m)  * 15.00 * Wetted Per. (m) * * 3.00 * *
* Min Ch El (m) * 477.46 * Shear (N/m2) * * 78.20 * *
* Alpha * 1.00 * Stream Power (N/m s) * * 332.94 * *
* Frctn Loss (m) * * Cum Volume (1000 m3) * * 1.16 * *
*C & E Loss (m) * *Cum SA (1000 m2) * * 194 * *

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 3.2

INPUT

Description: Sez. aggiunta fine tratto in cls
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev

0 481.7 0 477.29 3.7 477.29 3.7 481.7

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .02 0 .02 37 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 37 23.75 23.75 23.75 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 478.88 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 1.01 *Wt. n-Val. * * 0.020 * *

*W.S. Elev (m) * 477.87 * Reach Len. (m) * 2375 * 23.75 * 23.75 *
* Crit W.S. (m) * 478.17 * Flow Area (m2) * * 216 * *

* E.G. Slope (m/m) *0.023385 * Area (m2) * * 216 * *

* Q Total (m3/s) * 9.60 *Flow (m3/s) * * 9.60 * *

* Top Width (m) * 3.70 * Top Width (m) * * 3.70 * *

*Vel Total (m/s) * 4.45 *Avg. Vel. (m/s) * * 445 * *

* Max Chl Dpth (m) * 0.58 * Hydr. Depth (m) * * 0.58 * *

* Conv. Total (m3/s) * 62.8 * Conv. (m3/s) * * 62.8 * *
*Length Wtd. (m)  * 23.75 * Wetted Per. (m) * * 487 * *

* Min Ch El (m) * 477.29 * Shear (N/m2) * * 101.72 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 452.36 * *

* Frctn Loss (m) * 0.23 * Cum Volume (1000 m3) * * 112 * *
*C & E Loss (m) * 0.03 *Cum SA (1000 m2) * * 189 * *

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 3.1*
INPUT

Description:

Station Elevation Data num= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0481.518 2.352 481.349 3.606 477.539 4.551477.266 4.85477.015
6.7 477.015 7.048 479.269 8.436 479.536 9.566 480.901 11.275 481.117
14.29 481.195

Manning's n Values num= 3
Sta nval Sta nVal Sta nVal

0 .03 2352 .027 9.566 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2.352 9.566 23.75 23.75 23.75 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 478.59 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.47 *Wt. n-Val. * * 0.027 * *

*W.S. Elev (m) * 478.12 * Reach Len. (m) * 2375 * 23.75 * 23.75 *
* Crit W.S. (m) * 478.12 * Flow Area (m2) * * 3.18 * *

* E.G. Slope (m/m) *0.012071 * Area (m2) * * 318 * *

*Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 3.46 * Top Width (m) * * 3.46 * *

*Vel Total (m/s) * 3.02 *Avg. Vel. (m/s) * * 3.02 * *

* Max Chl Dpth (m) * 1.11 * Hydr. Depth (m) * * 092 * *

* Conv. Total (m3/s) * 87.4 * Conv. (m3/s) * * 87.4 * *
*Length Wtd. (m)  * 23.75 * Wetted Per. (m) * * 496 * *

* Min Ch El (m) * 477.02 * Shear (N/m2) * * 75.79 * *
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* Alpha * 1.00 * Stream Power (N/m s) * * 229.11 * *
* Frctn Loss (m) * 0.32 * Cum Volume (1000 m3) * * 1.06 * *
*C & E Loss (m) * 0.04 *Cum SA (1000 m2) * * 1.80 * *

Warning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed and
assumed values.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to

critical
depth, the calculated water surface came back below critical depth. This indicates that

there
is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 3

INPUT

Description:

Station Elevation Data num= 10

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0481.337 4.705480.999 7.213 477.788 9.103 477.242 9.7 476.74
10.395 476.838 13.171 477.373 15.431 480.102 18.85 480.535 24.879 480.69

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.705 .035 15431 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.705 15.431 15 15 15 3 5
Ineffective Flow num= 2
StalL StaR Elev Permanent
0 7.2 481.19 T
13.2 24.879 481.19 T

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 478.18 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.46 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 477.72 * Reach Len. (m) * 15.00 * 15.00 * 15.00 *
* Crit W.S. (m) * 477.83 * Flow Area (m2) * * 319 * *

* E.G. Slope (m/m)  *0.026240 * Area (m2) * * 323 * *

*Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 6.01 * Top Width (m) * * 6.01 * *

*Vel Total (m/s) * 3.01 *Avg. Vel. (m/s) * * 3.01 * *

* Max Chl Dpth (m) * 0.98 * Hydr. Depth (m)  * * 055 * *

* Conv. Total (m3/s) * 59.3 * Conv. (m3/s) * * 593 * *
*Length Wtd. (m)  * 15.00 * Wetted Per. (m) * * 6.07 * *

* Min Ch El (m) * 476.74 * Shear (N/m2) * * 135.07 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 406.77 * *

* Frctn Loss (m) * 0.41 * Cum Volume (1000 m3) * * 0.98 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 1.69 * *

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CULVERT

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 2.5

INPUT
Description: Ponte Via B. Croce
Distance from Upstream XS = 1
Deck/Roadway Width = 13
Weir Coefficient = 144
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

0 481.19 24.88 481.19

Upstream Bridge Cross Section Data
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0481.337 4.705480.999 7.213 477.788 9.103 477.242 9.7 476.74
10.395 476.838 13.171 477.373 15.431 480.102 18.85 480.535 24.879 480.69
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Manning's n Values num= 3
Sta nval Sta nVal Sta nVal

0 .04 4.705 .035 15431 .04

Bank Sta: Left Right Coeff Contr. Expan.
4,705 15.431 .3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 7.2 481.19 T
13.2 24.879 481.19 T

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

0 480.91 22.49 480.91

Downstream Bridge Cross Section Data
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0481.292 4.368 481.01 8.225477.627 10.272 476.478 11.119 476.484
11.977 476.549 14.249 477.205 17.204 480.438 22.494 480.75

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Coeff Contr. Expan.
4.368 17.204 .3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 8.2 481.29 T
14.2 22.494 481.29 T

Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir fow = .95

Elevation at which weir flow begins =

Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested

Number of Culverts = 1

Culvert Name Shape Rise Span
scat. Croce Box 3.7 6
FHWA Chart # 58- Rectangular concrete
FHWA Scale # 1 - Side tapered; Less favorable edges
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
1 13 .02 .03 0 5 1
Upstream Elevation = 476.74
Centerline Station = 10.2
Downstream Elevation = 476.48
Centerline Station = 11.2

CULVERT OUTPUT Profile #Q Tr50 Culv Group: scat. Croce

* Q Culv Group (m3/s) * 9.60 * Culv Full Len (m) * *

* # Barrels * 1 *CulvVelUS (m/s) * 1.74 *

*Q Barrel (m3/s) * 9.60 *CulvVelDS (m/s) * 1.32 *
*E.G. US. (m) * 478.18 * Culv Inv El Up (m) * 476.74 *
*W.S. US. (m) * 477.72 *Culv Inv EIDn (m) * 476.48 *
*E.G. DS (m) * 477.78 * Culv Frctn Ls (m) * 0.03 *
*W.S. DS (m) * 477.45 * Culv Exit Loss (m) * *

* Delta EG (m) * 0.40 * Culv Entr Loss (m) * 0.08 *

* Delta WS (m) * 0.27 * Q Weir (m3/s) * *
*E.G. IC (m) * 477.88 * Weir Sta Lft (m) * *
*E.G. OC (m) * 477.89 * Weir Sta Rgt (m)  * *

* Culvert Control  * Outlet * Weir Submerg * *

* Culv WS Inlet (m) * 477.66 * Weir Max Depth (m) * *
* Culv WS Outlet (m) * 477.69 * Weir Avg Depth (m) * *
* Culv Nml Depth (m) * 0.54 * Weir Flow Area (m2) * *
* Culv Crt Depth (m) * 0.64 * Min El Weir Flow (m) * 481.19 *

Warning: During subcritical analysis, the water surface upstream of culvert went to critical depth.
Note: During the supercritical calculations a hydraulic jump occurred at the inlet of (going
into) the

culvert.

CROSS SECTION

RIVER: Fsso ZAPPACENERE
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REACH: 1 RS: 2

INPUT
Description: Sez. aggiunta
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0481.292 4.368 481.01 8.225477.627 10.272 476.478 11.119 476.484
11.977 476.549 14.249 477.205 17.204 480.438 22.494 480.75

Manning's n Values num= 3
Sta nval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 20 20 20 3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 8.2 481.29 T
14.2 22.494 481.29 T

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 477.78 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.33 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 477.45 * Reach Len. (m) * 20.00 * 20.00 * 20.00 *
* Crit W.S. (m) * 477.45 * Flow Area (m2) * * 375 * *

* E.G. Slope (m/m)  *0.015077 * Area (m2) * * 379 * *

* Q Total (m3/s) * 9.60 *Flow (m3/s) * * 9.60 * *

* Top Width (m) * 5,93 * Top Width (m) * * 5093 * *

*Vel Total (m/s) * 2.56 * Avg. Vel. (m/s) * * 256 * *

* Max Chl Dpth (m) * 0.97 * Hydr. Depth (m) * * 0.66 * *

* Conv. Total (m3/s) * 78.2 * Conv. (m3/s) * * 782 * *
*Length Wtd. (m)  * 20.00 * Wetted Per. (m) * * 6.00 * *

* Min Ch El (m) * 476.48 * Shear (N/m2) * * 92,26 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 236.36 * *

* Frctn Loss (m) * 0.30 * Cum Volume (1000 m3) * * 0.93 * *
*C & E Loss (m) * 0.01 *Cum SA (1000 m2) * * 1.60 * *

Warning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed and
assumed values.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to

critical
depth, the calculated water surface came back below critical depth. This indicates that

there
is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 1

INPUT
Description: Sez. aggiunta
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0480.912 4.368 480.63 8.225477.247 10.272 476.098 11.119 476.104
11.977 476.169 14.249 476.825 17.204 480.058 22.494 480.37

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 477.41 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.40 * Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 477.01 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 477.08 * Flow Area (m2) * * 341 * *

* E.G. Slope (m/m) *0.021338 * Area (m2) * * 341 * *

* Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 576 * Top Width (m) * * 576 * *

*Vel Total (m/s) * 2.81 *Avg. Vel. (m/s) * * 281 * *

*Max Chl Dpth (m) * 0.91 * Hydr. Depth (m) * * 059 * *

* Conv. Total (m3/s) * 65.7 * Conv. (m3/s) * * 65.7 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.17 * *

* Min Ch El (m) * 476.10 * Shear (N/m2) * * 115.76 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 325.60 * *
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* Frctn Loss (m) * 0.36 * Cum Volume (1000 m3) * * 0.86 * *
*C & E Loss (m) * 0.02 *Cum SA (1000 m2) * * 1.48 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .909090*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0480.357 4.368 480.075 8.225476.692 10.272 475.543 11.119 475.549
11.977 475.614 14.249 476.27 17.204 479.503 22.494 479.815

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 476.87 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.44 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 476.42 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 476.52 * Flow Area (m2) * * 3.26 * *

* E.G. Slope (m/m) *0.024364 * Area (m2) * * 3.26 * *

* Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 5.69 * Top Width (m) * * 5.69 * *

*Vel Total (m/s) * 2.94 *Avg. Vel. (m/s) * * 294 * *

* Max Chl Dpth (m) * 0.88 * Hydr. Depth (m) * * 057 * *

* Conv. Total (m3/s) * 61.5 * Conv. (m3/s) * * 615 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.08 * *

* Min Ch El (m) * 475.54 * Shear (N/m2) * * 128.16 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 377.32 * *

* Frctn Loss (m) * 0.54 * Cum Volume (1000 m3) * * 0.78 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 135 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .818181*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0479.803 4.368 479.521 8.225476.138 10.272 474.989 11.119 474.995
11.977 475.06 14.249 475.716 17.204 478.949 22.494 479.261

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 476.30 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.42 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 475.89 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 475.97 * Flow Area (m2) * * 3.35 * *

* E.G. Slope (m/m)  *0.022534 * Area (m2) * * 335 * *

* Q Total (m3/s) * 9.60 *Flow (m3/s) * * 9.60 * *

* Top Width (m) * 5,73 * Top Width (m) * * 573 * *

*Vel Total (m/s) * 2.87 *Avg. Vel. (m/s) * * 287 * *

* Max Chl Dpth (m) * 0.90 * Hydr. Depth (m) * * 0.58 * *

* Conv. Total (m3/s) * 64.0 * Conv. (m3/s) * * 64.0 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.13 * *

* Min Ch El (m) * 474.99 * Shear (N/m2) * * 120.71 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 345.97 * *

* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * 0.70 * *
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*C & E Loss (m) * 0.01 *Cum SA (1000 m2) * * 121 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .727272*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0479.248 4.368 478.966 8.225475.583 10.272 474.434 11.119 474.44
11.977 474.505 14.249 475.161 17.204 478.394 22.494 478.706

Manning's n Values num= 3
Sta nval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 475.75 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.44 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 475.32 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 475.41 * Flow Area (m2) * * 3.28 * *

* E.G. Slope (m/m) *0.023860 * Area (m2) * * 3.28 * *

*Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 570 * Top Width (m) * * 570 * *

*Vel Total (m/s) * 2.92 *Avg. Vel. (m/s) * * 292 * *

* Max Chl Dpth (m) * 0.88 * Hydr. Depth (m) * * 058 * *

* Conv. Total (m3/s) * 62.1 * Conv. (m3/s) * * 621 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.09 * *

* Min Ch El (m) * 474.43 * Shear (N/m2) * * 126.12 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 368.66 * *

* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * 0.62 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 1.08 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .636363*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0478.694 4.368 478.412 8.225475.029 10.272 473.88 11.119 473.886
11.977 473.951 14.249 474.607 17.204 477.84 22.494 478.152

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 475.20 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.43 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 474.77 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 474.86 * Flow Area (m2) * * 332 * *

* E.G. Slope (m/m) *0.023139 * Area (m2) * * 332 * *

* Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 571 * Top Width (m) * * 571 * *

*Vel Total (m/s) * 2.89 *Avg. Vel. (m/s) * * 289 * *

*Max Chl Dpth (m) * 0.89 * Hydr. Depth (m) * * 058 * *

* Conv. Total (m3/s) * 63.1 * Conv. (m3/s) * * 63.1 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.11 * *

* Min Ch El (m) * 473.88 * Shear (N/m2) * * 123.19 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 356.31 * *

* Frctn Loss (m) * 0.56 * Cum Volume (1000 m3) * * 055 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 094 * *
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .545454*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0478.139 4.368 477.857 8.225474.474 10.272 473.325 11.119 473.331
11.977 473.396 14.249 474.052 17.204 477.285 22.494 477.597

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 474.64 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.43 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 474.21 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 474.30 * Flow Area (m2) * * 3.30 * *

* E.G. Slope (m/m) *0.023562 * Area (m2) * * 3.30 * *

*Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 570 * Top Width (m) * * 570 * *

*Vel Total (m/s) * 2.91 *Avg. Vel. (m/s) * * 291 * *

*Max Chl Dpth (m) * 0.89 * Hydr. Depth (m) * * 058 * *

* Conv. Total (m3/s) * 62.5 * Conv. (m3/s) * * 625 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.10 * *

* Min Ch El (m) * 473.33 * Shear (N/m2) * * 12491 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 363.55 * *

* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * 047 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 0.81 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .454545*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0477.585 4.368 477.303 8.225 473.92 10.272 472.771 11.119 472.777
11.977 472.842 14.249 473.498 17.204 476.731 22.494 477.043

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 474.09 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.43 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 473.66 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 473.75 * Flow Area (m2) * * 331 * *

* E.G. Slope (m/m) *0.023319 * Area (m2) * * 331 * *

* Q Total (m3/s) * 9.60 *Flow (m3/s) * * 9.60 * *

* Top Width (m) * 571 * Top Width (m) * * 571 * *

*Vel Total (m/s) * 2.90 * Avg. Vel. (m/s) * * 290 * *

* Max Chl Dpth (m) * 0.89 * Hydr. Depth (m) * * 0.58 * *

* Conv. Total (m3/s) * 62.9 * Conv. (m3/s) * * 629 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.11 * *

* Min Ch El (m) * 472.77 * Shear (N/m2) * * 123.92 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 359.38 * *

* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * 0.39 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 0.67 * *

Pagina 15



zappacenere50.rep

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .363636*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 477.03 4.368 476.748 8.225 473.365 10.272 472.216 11.119 472.222
11.977 472.287 14.249 472.943 17.204 476.176 22.494 476.488

Manning's n Values num= 3
Sta nval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 473.54 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.43 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 473.10 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 473.19 * Flow Area (m2) * * 329 * *

* E.G. Slope (m/m) *0.023646 * Area (m2) * * 329 * *

* Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 570 * Top Width (m) * * 570 * *

*Vel Total (m/s) * 2.91 *Avg. Vel. (m/s) * * 291 * *

* Max Chl Dpth (m) * 0.89 * Hydr. Depth (m) * * 0.58 * *

* Conv. Total (m3/s) * 62.4 * Conv. (m3/s) * * 624 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.10 * *

* Min Ch El (m) * 472.22 * Shear (N/m2) * * 125.25 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 364.99 * *

* Frctn Loss (m) * 0.56 * Cum Volume (1000 m3) * * 031 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 054 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .272727*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0476.476 4.368 476.194 8.225472.811 10.272 471.662 11.119 471.668
11.977 471.733 14.249 472.389 17.204 475.622 22.494 475.934

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 472.98 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.43 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 472.55 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 472.64 * Flow Area (m2) * * 331 * *

* E.G. Slope (m/m) *0.023355 * Area (m2) * * 331 * *

* Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 571 * Top Width (m) * * 571 * *

*Vel Total (m/s) * 2.90 * Avg. Vel. (m/s) * * 290 * *

* Max Chl Dpth (m) * 0.89 * Hydr. Depth (m) * * 0.58 * *

* Conv. Total (m3/s) * 62.8 * Conv. (m3/s) * * 62.8 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.11 * *

* Min Ch El (m) * 471.66 * Shear (N/m2) * * 124.07 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 360.01 * *

* Frctn Loss (m) * 0.56 * Cum Volume (1000 m3) * * 0.23 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 040 * *
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .181818*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0475.921 4.368 475.639 8.225472.256 10.272 471.107 11.119 471.113
11.977 471.178 14.249 471.834 17.204 475.067 22.494 475.379

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 472.42 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.43 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 472.00 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 472.08 * Flow Area (m2) * * 331 * *

* E.G. Slope (m/m) *0.023366 * Area (m2) * * 331 * *

* Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 571 * Top Width (m) * * 571 * *

*Vel Total (m/s) * 2.90 * Avg. Vel. (m/s) * * 290 * *

* Max Chl Dpth (m) * 0.89 * Hydr. Depth (m) * * 0.58 * *

* Conv. Total (m3/s) * 62.8 * Conv. (m3/s) * * 62.8 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.11 * *

* Min Ch El (m) * 471.11 * Shear (N/m2) * * 12411 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 360.18 * *

* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * 0.16 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 027 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .090909*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0475.367 4.368 475.085 8.225471.702 10.272 470.553 11.119 470.559
11.977 470.624 14.249 471.28 17.204 474.513 22.494 474.825

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 471.87 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.43 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 471.44 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 471.53 * Flow Area (m2) * * 3.30 * *

* E.G. Slope (m/m) *0.023519 * Area (m2) * * 3.30 * *

* Q Total (m3/s) * 9.60 * Flow (m3/s) * * 9.60 * *

* Top Width (m) * 570 * Top Width (m) * * 570 * *

*Vel Total (m/s) * 2.91 *Avg. Vel. (m/s) * * 291 * *

* Max Chl Dpth (m) * 0.89 * Hydr. Depth (m) * * 0.58 * *

* Conv. Total (m3/s) * 62.6 * Conv. (m3/s) * * 62.6 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.10 * *

* Min Ch El (m) * 470.55 * Shear (N/m2) * * 124.74 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 362.80 * *

* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * 0.08 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 013 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
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section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 0

INPUT
Description: Sez. aggiunta
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0474.812 4.368 474.53 8.225471.147 10.272 469.998 11.119 470.004
11.977 470.069 14.249 470.725 17.204 473.958 22.494 474.27

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 0 0 0 A 3

CROSS SECTION OUTPUT Profile #Q Tr50

* E.G. Elev (m) * 471.32 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.43 *Wt. n-Val. * * 0.035 * *
*W.S. Elev (m) * 470.89 * Reach Len. (m) * * * *

* Crit W.S. (m) * 470.97 * Flow Area (m2) * * 331 * *

* E.G. Slope (m/m) *0.023408 * Area (m2) * * 331 * *
* Q Total (m3/s) * 9.60 *Flow (m3/s) * * 9.60 * *

* Top Width (m) * 571 * Top Width (m) * * 571 * *
*Vel Total (m/s) * 2.90 * Avg. Vel. (m/s) * * 290 * *

* Max Chl Dpth (m) * 0.89 * Hydr. Depth (m) * * 0.58 * *
* Conv. Total (m3/s) * 62.7 * Conv. (m3/s) * * 62.7 * *
*Length Wtd. (m)  * * Wetted Per. (m) * * 6.11 * *

* Min Ch El (m) * 470.00 * Shear (N/m2) * * 124.28 * *
* Alpha * 1.00 * Stream Power (N/m s) * * 360.91 * *
* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

SUMMARY OF MANNING'S N VALUES
River:Fsso ZAPPACENERE

* Reach * RiverSta. * nl * n2 * n3 *

*1 * 6 * .04* .035* .04*

*1 * 5 * .04* .035* .04*

*1 * 4,75 *Bridge * * *

*1 * 45 * .04* .035* .04*
*1 * 4375 * .038* .035* .038*
*1 * 4,25 * .04* .035* .04*
*1 * 4,125 * .038* .035* .038*
*1 * 4 * .04* .035* .04*

*1 * 37 *Culvert * * *

*1 * 35 * 02 .02 .02*

*1 * 3.2 * 02 .02 .02*

*1 * 3.1 * .03* .027* .03*
*1 * 3 * .04* .035* .04*

*1 * 25 *Culvert * * *

*1 * 2 * .04* .035* .04*

*1 * 1 * .04* .035* .04*

*1 * 909090 *  .04* .035% .04*
*1 * .818181* *  .04* .035% .04*
*1 * 727272 *  .04* .035% .04
*1 *  .636363* *  .04* .035% .04
*1 * 545454* *  04* .035% .04*
*1 * 454545 *  04* .035% .04*
*1 * 363636 * .04* .035% .04*
*1 * 272727 *  .04* .035% .04
*1 * ,181818* *  .04* .035% .04*
*1 * 090909 *  .04* .035% .04*
*1 * 0 * .04* .035* .04*

SUMMARY OF REACH LENGTHS
River: Fsso ZAPPACENERE

Pagina 18



zappacenere50.rep
*

* Reach * RiverSta. * Left * Channel* Right
*l * 6 * 9* 9* 9*

*1 * 5 * 10* 10* 10*

*1 * 475 *Bridge * * *

*1 * 45 * 18.35* 18.35* 18.35*

*1 * 4375 * 18.35* 18.35* 18.35*
*1 * 425 * 23.1* 23.1* 23.1*

*1 * 4125 * 23.1* 23.1* 23.1*

*1 * 4 * 128*  128*  128*

*1 * 3.7 *Culvert * * *

*1 * 35 * 15* 15* 15*

*1 * 3.2 * 23.75* 23.75* 23.75*

*1 * 3.1* * 23.75* 23.75* 23.75*

*1 * 3 * 15* 15* 15*

*1 * 25 *Culvert * * *

*1 * 2 * 20* 20* 20*

*1 * 1 * 23.636* 23.636* 23.636*
*1 * .909090* * 23.636* 23.636* 23.636*
*1 * .818181* * 23.636* 23.636* 23.636*
*1 * 727272* * 23.636* 23.636* 23.636*
*1 *  .636363* * 23.636* 23.636* 23.636*
*1 * 545454* * 23.636* 23.636* 23.636*
*1 * 454545* * 23.636* 23.636* 23.636*
*1 * .363636* * 23.636* 23.636* 23.636*
*1 * 272727* * 23.636* 23.636* 23.636*
*1 * .181818* * 23.636* 23.636* 23.636*
*1 * .090909* * 23.636* 23.636* 23.636*
*l * O * 0* O* 0*

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS

River: Fsso ZAPPACENERE

* Contr. * Expan. *

* Reach * River Sta.

*l * 6 * .l* .3*
*l * 5 * .3* .5*
*1 * 475 *Bridge * *
*1 * 45 * 3% 5*
*1 *  4.375% * 3% 5*
*1 * 425 * 1* 3*
*1 *  4,125*% * 1* 3*
*l * 4 * .3* .5*
*1 * 3.7 *Culvert * *
*1 * 35 * 3% 5*
*1 * 32 * 1* 3*
*1 * 3.1 * A 3%
*l * 3 * .3* .5*
*1 * 25 *Culvert * *
*l * 2 * .3* .5*
*l * l * .l* .3*
*1 * .909090** 1 3*
*1 * .818181* 1 3*
*1 *  727272% 1 3*
*1 * .636363** 1 3*
*1 *  545454** 1 3%
*1 *  454545%* 1 3%
*1 * .363636** 1 3%
*1 * 272727* 1 3*
*1 * ,181818* 1 3*
*1 * .090909** 1 3*
*l * O * .l* .3*
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HEC-RAS Plan: Plan QTr50 River: Fsso ZAPPACENERE Reach: 1 Profile: Q Tr50

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

1 6 Q Tr50 9.60 484.19 485.24 485.24 485.65 0.018198 2.84 3.39 4.14 1.00
1 5 Q Tr50 9.60 483.80 484.20 484.48 485.25 0.114363 4.55 211 6.52 2.55
1 4.75 Bridge

1 4.5 Q Tr50 9.60 481.72 482.07 482.40 483.50 0.189018 5.29 1.81 6.52 3.20
1 4.375* Q Tr50 9.60 480.94 482.02 482.02 482.37 0.015743 2.62 3.67 5.26 1.00
1 4.25 Q Tr50 9.60 480.15 481.26 481.43 481.88 0.035263 3.48 2.76 4.58 1.43
1 4.125* Q Tr50 9.60 479.54 480.61 480.73 481.15 0.026763 3.26 2.95 4.39 1.27
1 4 Q Tr50 9.60 478.93 479.92 480.06 480.60 0.019956 3.66 2.63 4.53 1.25
1 3.7 Culvert

1 3.5 Q Tr50 9.60 477.46 478.21 478.47 479.14 0.010610 4.26 2.25 3.60 1.25
1 3.2 Q Tr50 9.60 477.29 477.87 478.17 478.88 0.023385 4.45 2.16 3.70 1.86
1 3.1* Q Tr50 9.60 477.02 478.12 478.12 478.59 0.012071 3.02 3.18 3.46 1.01
1 3 Q Tr50 9.60 476.74 477.72 477.83 478.18 0.026240 3.01 3.19 6.01 1.29
1 2.5 Culvert

1 2 Q Tr50 9.60 476.48 477.45 477.45 477.78 0.015077 2.56 3.75 5.93 1.00
1 1 Q Tr50 9.60 476.10 477.01 477.08 477.41 0.021338 2.81 3.41 5.76 1.17
1 .909090* Q Tr50 9.60 475.54 476.42 476.52 476.87 0.024364 2.94 3.26 5.69 1.24
1 .818181* Q Tr50 9.60 474.99 475.89 475.97 476.30 0.022534 2.87 3.35 5.73 1.20
1 127272* Q Tr50 9.60 474.43 475.32 475.41 475.75 0.023860 2.92 3.28 5.70 1.23
1 .636363* Q Tr50 9.60 473.88 47477 474.86 475.20 0.023139 2.89 3.32 5.71 1.21
1 .545454* Q Tr50 9.60 473.33 474.21 474.30 474.64 0.023562 291 3.30 5.70 1.22
1 .454545* Q Tr50 9.60 472.77 473.66 473.75 474.09 0.023319 2.90 3.31 5.71 1.22
1 .363636* Q Tr50 9.60 472.22 473.10 473.19 473.54 0.023646 291 3.29 5.70 1.22
1 .272727* Q Tr50 9.60 471.66 472.55 472.64 472.98 0.023355 2.90 3.31 5.71 1.22
1 .181818* Q Tr50 9.60 471.11 472.00 472.08 472.42 0.023366 2.90 3.31 5.71 1.22
1 .090909* Q Tr50 9.60 470.55 471.44 471.53 471.87 0.023519 291 3.30 5.70 1.22
1 0 Q Tr50 9.60 470.00 470.89 470.97 471.32 0.023408 2.90 3.31 5.71 1.22
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MACROAREA 03 Plan: Plan 01

Flow: Flow 01 Fosso ZAPPACENERE
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zappacenere.rep

HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX

X XX X X X X XX X

X XX X X X X X X

XXXXXXX XXXX X XXX XXXX XXXXXX  XXXX
X XX X XX X X X

X XX X X X X X X X

X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: MACROAREA 0 3
Project File : zappacenere.prj

Run Date and Time: 24/01/2007 13.33.16

Project in Sl units

Project Description:
verifica PRG GUBBIO MACROAREA O 3 FOSSO ZAPPACENERE

PLAN DATA

Plan Title: Plan 01
Plan File : n:\2006\06033\Integrazione\HEC_ZAPPACENERE\sez aggiunte\finale\zappacenere.p01

Geometry Title: FOSSO_ZAPPACENERE
Geometry File : n:\2006\06033\Integrazione\HEC_ZAPPACENERE\sez
aggiunte\finale\zappacenere.g01

Flow Title : Flow 01
Flow File  : n:\2006\06033\Integrazione\HEC_ZAPPACENERE\sez
aggiunte\finale\zappacenere.f01

Plan Summary Information:

Number of: Cross Sections = 24 Multiple Openings = 0
Culverts = 2 Inline Structures = 0
Bridges = 1 Lateral Structures= 0

Computational Information
Water surface calculation tolerance = 0.003
Critical depth calculation tolerance = 0.003

Maximum number of iterations =20
Maximum difference tolerance = 0.1
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime:  Mixed Flow

FLOW DATA

Flow Title: Flow 01
Flow File : n:\2006\06033\Integrazione\HEC_ZAPPACENERE\sez aggiunte\finale\zappacenere.f01

Flow Data (m3/s)

* River Reach RS * Q Tr200 *
* Fsso ZAPPACENEREL1 6 * 14 *

Boundary Conditions

*kkk

* River Reach Profile * Upstream Downstream
*
F*kkk
* Fsso ZAPPACENERE1 Q Tr200 * Critical Normal S =
0.019 *

F*kkk
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zappacenere.rep

GEOMETRY DATA

Geometry Title: FOSSO_ZAPPACENERE
Geometry File : n:\2006\06033\Integrazione\HEC_ZAPPACENERE\sez aggiunte\finale\zappacenere.g01

CROSS SECTION

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 6

INPUT
Description: Sez. aggiunta
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev

0 487.19 .01 484.39 2.85 484.19 6.54 487.19

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 0 .035 6.54 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 6.54 9 9 9 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 485.99 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.51 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 485.49 * Reach Len. (m) * 9.00 * 9.00 * 9.00 *
* Crit W.S. (m) * 485.49 * Flow Area (m2) * * 444 * *

* E.G. Slope (m/m) *0.018155 * Area (m2) * * 444 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 4,44 * Top Width (m) * * 444 * *
*Vel Total (m/s) * 3.15 *Avg. Vel. (m/s) * * 3.15 * *

* Max Chl Dpth (m) * 1.30 * Hydr. Depth (m) * * 1.00 * *

* Conv. Total (m3/s) * 103.9 * Conv. (m3/s) * * 103.9 * *
*Length Wtd. (m) * 9.00 * Wetted Per. (m)  * * 6.00 * *

* Min Ch El (m) * 484.19 * Shear (N/m2) * * 131.78 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 415.09 * *

* Frctn Loss (m) * 0.09 * Cum Volume (1000 m3) * * 244 * *
*C & E Loss (m) * 0.07 *Cum SA (1000 m2) * * 3.09 * *

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to

critical
depth, the calculated water surface came back below critical depth. This indicates that

there
is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS:5

INPUT

Description:

Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 486.8 .01 484 3.46 483.8 6.53 483.9 6.54 486.8

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 0 .035 6.54 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 6.54 10 10 10 3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .01 4875 T
6.53 6.54 487.5 T

CROSS SECTION OUTPUT Profile #Q Tr200
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* E.G. Elev (m) * 485.60 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 1.30 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 484.30 * Reach Len. (m) * 090 * 090 * 0.90 *
* Crit W.S. (m) * 484.65 * Flow Area (m2) * * 277 * *

* E.G. Slope (m/m) *0.097555 * Area (m2) * * 278 * *
*Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.52 * Top Width (m) * * 6.52 * *
*Vel Total (m/s) * 5.05 *Avg. Vel. (m/s) * * 5.05 * *

* Max Chl Dpth (m) * 0.50 * Hydr. Depth (m) * * 043 * *

* Conv. Total (m3/s) * 44.8 * Conv. (m3/s) * * 448 * *
*Length Wtd. (m) * 0.90 * Wetted Per. (m) * * 6.53 * *

* Min Ch El (m) * 483.80 * Shear (N/m2) * * 406.69 * *

* Alpha * 1.00 * Stream Power (N/m s) * *2051.87 *

* Frctn Loss (m) * 0.32 * Cum Volume (1000 m3) * * 241 * *
*C & E Loss (m) * 0.08 * Cum SA (1000 m2) * * 3.04 * *

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

BRIDGE

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 4.75

INPUT
Description: ponte di Via Porta Romana
Distance from Upstream XS= .9
Deck/Roadway Width = 82
Weir Coefficient = 144
Upstream Deck/Roadway Coordinates
num= 7
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

0 4875 480 .01 4875 485 1.635 487.5 486.35
3.27 487.5 486.7 4.905 487.5 486.35 6.53 487.5 485
6.54 4875 480

Upstream Bridge Cross Section Data
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 486.8 .01 484 3.46 483.8 6.53 483.9 6.54 486.8

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 0 .035 6.54 .04

Bank Sta: Left Right Coeff Contr. Expan.
0 6.54 .3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .01 4875 T
6.53 6.54 487.5 T

Downstream Deck/Roadway Coordinates
num= 7
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

0 4875 480 .01 4875 485 1.635 487.5 486.35
3.27 487.5 486.7 4.905 487.5 486.35 6.53 487.5 485
6.54 487.5 480

Downstream Bridge Cross Section Data
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 484.72 .01 481.92 3.46 481.72 6.53 481.82 6.54 484.72

Manning's n Values num= 3
Sta nval Sta nVal Sta nVal

0 .04 0 .035 6.54 .04

Bank Sta: Left Right Coeff Contr. Expan.
0 6.54 3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .01 4875 T
6.53 6.54 487.5 T

Upstream Embankment side slope = 0 horiz. to 1.0 vertical
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Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95

Elevation at which weir flow begins =

Energy head used in spillway design =

Spillway height used in design =

Weir crest shape = Broad Crested

Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Pressure and Weir flow
Submerged Inlet Cd =
Submerged Inlet + OutletCd = .8
Max Low Cord =

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream water surface

BRIDGE OUTPUT Profile #Q Tr200

*E.G. US. (m) * 485.60 * Element *Inside BR US *Inside BR DS *
*W.S. US. (m) * 484.30 * E.G. Elev (m) * 48541 * 48425 *
* Q Total (m3/s) * 14.00 *W.S. Elev (m) * 484.35 * 482.13 *
*Q Bridge (m3/s) *  14.00 * Crit W.S. (m) * 484.65 * 48257 *
*

* Q Weir (m3/s) * * Max Chl Dpth (m) 0.55 * 0.41 *

*Weir Sta Lft (m) * * Vel Total (m/s)  * 457 * 6.45 *

*Weir Sta Rgt (m)  * * Flow Area (m2) * 3.07 * 217 *

* Weir Submerg * * Froude # Chl * 213 * 3.57 *

* Weir Max Depth (m) * * Specif Force (m3) * 7.24 * 9.57 *

* Min El Weir Flow (m) *  487.50 * Hydr Depth (m) * 0.47 * 0.33 *

* Min El Prs (m) *  486.70 * W.P. Total (m) * 6.53 * 6.53 *

* Delta EG (m) * 485.60 * Conv. Total (m3/s) * 52.9 * 29.8 *

* Delta WS (m) * 2.14 * Top Width (m) * 6.52 * 6.52 *

*BR Open Area (m2) *  14.51 * Frctn Loss (m) * 0.07 * 0.92 *

*BR Open Vel (m/s) * 6.45 * C & E Loss (m) * 0.12 * 0.30 *
*

* Coef of Q * * Shear Total (N/m2) * 322.17 * 720.58
* Br Sel Method *Energy only * Power Total (N/ms) * 1471.00 * 4645.60 *

Note: Momentum answer is not valid if the water surface is above the low chord or if there is
weir
flow. The momentum answer has been disregarded.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 4.5

INPUT
Description: Sez. aggiunta
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 484.72 .01 481.92 3.46 481.72 6.53 481.82 6.54 484.72

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 0 .035 6.54 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 6.54 18.35 18.35 18.35 3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .01 4875 T
6.53 6.54 487.5 T

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 483.88 * Element * Left OB * Channel * Right OB *
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* Vel Head (m) * 1.72 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 482.17 * Reach Len. (m) * 1835 * 18.35 * 18.35 *
* Crit W.S. (m) * 482.57 * Flow Area (m2) * * 241 * *

* E.G. Slope (m/m) *0.155700 * Area (m2) * * 241 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.52 * Top Width (m) * * 6.52 * *
*Vel Total (m/s) * 5.80 *Avg. Vel. (m/s) * * 580 * *
*Max Chl Dpth (m) * 0.45 * Hydr. Depth (m) * * 0.37 * *

* Conv. Total (m3/s) * 35.5 * Conv. (m3/s) * * 355 * *
*Length Wtd. (m)  * 18.35 * Wetted Per. (m) * * 6.53 * *

* Min Ch El (m) * 481.72 * Shear (N/m2) * * 564.14 * *

* Alpha * 1.00 * Stream Power (N/m s) * *3274.83 *

* Frctn Loss (m) * 0.16 * Cum Volume (1000 m3) * * 240 * *
*C & E Loss (m) * 0.19 *Cum SA (1000 m2) * * 3.03 * *

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 4.375*
INPUT

Description:

Station Elevation Data num= 12

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0484.734 2.352 484.565 2.365 483.155 4.475481.509 6.075 481.198
6.58 480.935 7.262 480.995 8.346 481.28 9.71482.656 9.72 484.116
12.695 484.333 15.709 484.41

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .038 2.352 .035 9.72 .038

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2352 9.72 18.35 18.35 18.35 3 .5

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 482.66 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.42 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 482.24 * Reach Len. (m) * 18.35 * 18.35 * 18.35 *
* Crit W.S. (m) * 482.24 * Flow Area (m2) * * 486 * *

* E.G. Slope (m/m) *0.015087 * Area (m2) * * 486 * *

*Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 575 * Top Width (m) * * 575 * *

*Vel Total (m/s) * 2.88 *Avg. Vel. (m/s) * * 288 * *

* Max Chl Dpth (m) * 1.30 * Hydr. Depth (m) * * 0.84 * *

* Conv. Total (m3/s) * 114.0 * Conv. (m3/s) * * 1140 * *
*Length Wtd. (m)  * 18.35 * Wetted Per. (m) * * 6.54 * *

* Min Ch El (m) * 480.94 * Shear (N/m2) * 10.00 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 316 83 * *

* Frctn Loss (m) * 0.29 * Cum Volume (1000 m3) * * 234 * *
*C & E Loss (m) * 0.01 *Cum SA (1000 m2) * * 292 * *

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to
critical
depth, the calculated water surface came back below critical depth. This indicates that
there
is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 4.25

INPUT
Description: Sez. aggiunta
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0484.747 4.705484.409 7.213 481.198 9.103 480.652 9.7 480.15
10.395 480.248 11.5480.783 12.9483.512 18.85483.945 24.879 484.1

Manning's n Values num= 3
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Sta nVal Sta nval Sta nVal

0 .04 4705 .035 129 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4705 12.9 23.1 231 231 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 482.19 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.72 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 481.46 * Reach Len. (m) * 23.10 * 23.10 * 23.10 *
* Crit W.S. (m) * 481.65 * Flow Area (m2) * * 371 * *

* E.G. Slope (m/m)  *0.031392 * Area (m2) * * 371 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 4,84 * Top Width (m) * * 484 * *

*Vel Total (m/s) * 3.77 *Avg. Vel. (m/s) * * 377 * *

* Max Chl Dpth (m) * 1.31 * Hydr. Depth (m) * * 077 * *

* Conv. Total (m3/s) * 79.0 * Conv. (m3/s) * * 79.0 * *
*Length Wtd. (m)  * 23.10 * Wetted Per. (m) * * 577 * *

* Min Ch El (m) * 480.15 * Shear (N/m2) * * 197.97 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 746.66 * *

* Frctn Loss (m) * 0.39 * Cum Volume (1000 m3) * * 226 * *
*C & E Loss (m) * 0.09 *Cum SA (1000 m2) * * 282 * *

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 4.125*
INPUT

Description:

Station Elevation Data num= 12

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0482.823 2.352 482.654 2.368 481.936 4.214 480.204 5.617 479.825
6.06 479.54 6.638 479.597 7.556 479.876 8.707 481.241 8.72 482.206
11.695 482.422 14.709 482.5

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .038 2.352 .035 8.72 .038

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2352 8.72 23.1 231 231 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 481.49 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.70 * Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 480.79 * Reach Len. (m) * 23.10 * 23.10 * 23.10 *
* Crit W.S. (m) * 480.96 * Flow Area (m2) * * 377 * *

* E.G. Slope (m/m)  *0.028340 * Area (m2) * * 377 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 4,73 * Top Width (m) * * 473 * *

*Vel Total (m/s) * 3.71 * Avg. Vel. (m/s) * * 371 * *

* Max Chl Dpth (m) * 1.25 * Hydr. Depth (m) * * 0.80 * *

* Conv. Total (m3/s) * 83.2 * Conv. (m3/s) * * 832 * *
*Length Wtd. (m)  * 23.10 * Wetted Per. (m) * * 556 * *

* Min Ch El (m) * 479.54 * Shear (N/m2) * * 188.41 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 699.37 * *

* Frctn Loss (m) * 0.69 * Cum Volume (1000 m3) * * 217 * *
*C & E Loss (m) * 0.01 *Cum SA (1000 m2) * * 271 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 4

INPUT

Description: Sez. a monte del tratto intubato
Station Elevation Data num= 5

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
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0 480.9 .01 479.49 2.42 478.93 4.53 479 4.54 480.9

Manning's n Values num= 3
Sta nval Sta nVal Sta nVal

0 .04 0 .035 454 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

0 454 128 128 128 3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .77 482 T
3.77 454 482 T
CROSS SECTION OUTPUT Profile #Q Tr200
* E.G. Elev (m) * 481.02 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.78 * Wt. n-Val. * * 0.035 * *
*W.S. Elev (m) * 480.24 * Reach Len. (m) * 128.00 * 128.00 * 128.00 *
* Crit W.S. (m) * 480.35 * Flow Area (m2) * * 359 * *
* E.G. Slope (m/m)  *0.014990 * Area (m2) * * 518 * *
* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *
* Top Width (m) * 4,53 * Top Width (m) * * 453 * *
*Vel Total (m/s) * 3.90 *Avg. Vel. (m/s) * * 3.90 * *
* Max Chl Dpth (m) * 1.31 *Hydr. Depth (m) * * 1.20 * *
* Conv. Total (m3/s) * 114.3 * Conv. (m3/s) * * 1143 * *
*Length Wtd. (m)  * 128.00 * Wetted Per. (m) * * 3.04 * *
* Min Ch El (m) * 478.93 * Shear (N/m2) * * 173.20 * *
* Alpha * 1.00 * Stream Power (N/m s) * * 675.89 * *
* Frctn Loss (m) * 0.46 * Cum Volume (1000 m3) * * 207 * *
*C & E Loss (m) * 0.01 *Cum SA (1000 m2) * * 2.60 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CULVERT

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 3.7

INPUT
Description: Tubo Acciaio Corrugato
Distance from Upstream XS = 8.55

Deck/Roadway Width = 118

Weir Coefficient = 144

Upstream Deck/Roadway Coordinates
num= 2

Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

0 482 4.54 482

Upstream Bridge Cross Section Data
Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 480.9 .01 479.49 2.42 478.93 4.53 479 4.54 480.9

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 0 .035 454 .04

Bank Sta: Left Right Coeff Contr. Expan.
0 454 .3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .77 482 T
3.77 454 482 T

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

0 481.7 3.7 481.7

Downstream Bridge Cross Section Data
Station Elevation Data num= 4
Sta Elev Sta Elev Sta Elev Sta Elev

0 48138 0 477.46 3.6 477.46 3.6 481.8

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .02 0 .02 36 .02

Pagina 7



zappacenere.rep
Bank Sta: Left Right Coeff Contr. Expan.
0 3.6 .3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .3 4817 T
3.3 3.6 4817 T

Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95

Elevation at which weir flow begins =

Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested

Number of Culverts = 1

Culvert Name Shape Rise Span
Tubo Acciaio  Circular 3
FHWA Chart # 2 - Corrugated Metal Pipe Culvert
FHWA Scale # 1 - Headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
8,55 118 .026 .026 0 .5 .5
Upstream Elevation = 478.28
Centerline Station = 2.265
Downstream Elevation = 477.5
Centerline Station = 1.8

CULVERT OUTPUT Profile #Q Tr200 Culv Group: Tubo Acciaio

* Q Culv Group (m3/s) * 14.00 * Culv Full Len (m) * *

* # Barrels * 1 *CulvVelUS (m/s) * 4.09 *

*Q Barrel (m3/s) * 14.00 * Culv VelDS (m/s) * 3.58 *
*E.G. US. (m) * 481.02 * Culv Inv El Up (m) * 478.28 *
*W.S. US. (m) * 480.24 * Culv Inv EIDn (m) * 477.50 *
*E.G. DS (m) * 479.42 * Culv FrctnLs (m) * 0.82 *
*W.S. DS (m) * 478.76 * Culv Exit Loss (m) * 0.36 *

* Delta EG (m) * 1.60 *Culv Entr Loss (m) * 0.42 *

* Delta WS (m) * 148 * Q Weir (m3/s) * *
*E.G. IC (m) * *Weir Sta Lft (m) * *

*E.G. OC (m) * *Weir Sta Rgt (m)  * *

* Culvert Control  * Inlet * Weir Submerg * *

* Culv WS Inlet (m) * 479.74 * Weir Max Depth (m) * *
* Culv WS Outlet (m) * 479.12 * Weir Avg Depth (m) * *
* Culv Nml Depth (m) * 1.97 * Weir Flow Area (m2) * *
* Culv Crt Depth (m) * 1.62 * Min El Weir Flow (m) * 482.00 *

Note: During supercritical analysis, the culvert direct step method went to critical depth. The
program
then assumed critical depth at the outlet.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 3.5

INPUT

Description: Sez. aggiunta tratto in cls
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev

0 4818 0 47746 3.6 47746 3.6 481.8

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .02 0 .02 36 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 36 15 15 15 3 .5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 .3 4817 T
3.3 3.6 481.7 T

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 479.56 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 1.09 *Wt. n-Val. * * 0.020 * *

*W.S. Elev (m) * 478.47 * Reach Len. (m) * 15.00 * 15.00 * 15.00 *
* Crit W.S. (m) * 478.76 * Flow Area (m2) * * 3.03 * *

* E.G. Slope (m/m) *0.008446 * Area (m2) * * 3.63 * *

*Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 3.60 * Top Width (m) * * 3.60 * *

*Vel Total (m/s) * 4.62 *Avg. Vel. (m/s) * * 462 * *

* Max Chl Dpth (m) * 1.01 * Hydr. Depth (m) * * 1.01 * *
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* Conv. Total (m3/s) * 152.3 * Conv. (m3/s) * * 152.3 * *
*Length Wtd. (m)  * 15.00 * Wetted Per. (m) * * 3.00 * *
* Min Ch El (m) * 477.46 * Shear (N/m2) * * 83.60 * *
* Alpha * 1.00 * Stream Power (N/m s) * * 386.51 * *
* Frctn Loss (m) * * Cum Volume (1000 m3) * * 150 * *
*C & E Loss (m) * *Cum SA (1000 m2) * * 2.08 * *

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 3.2

INPUT

Description: Sez. aggiunta fine tratto in cls
Station Elevation Data num= 4

Sta Elev Sta Elev Sta Elev Sta Elev

0 481.7 0 477.29 3.7 477.29 3.7 481.7

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .02 0 .02 37 .02

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 37 23.75 23.75 23.75 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 479.31 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 1.26 *Wt. n-Val. * * 0.020 * *

*W.S. Elev (m) * 478.05 * Reach Len. (m) * 2375 * 23.75 * 23.75 *
* Crit W.S. (m) * 478.42 * Flow Area (m2) * * 281 * *

* E.G. Slope (m/m) *0.022572 * Area (m2) * * 281 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 3.70 * Top Width (m) * * 3.70 * *

*Vel Total (m/s) * 4.98 * Avg. Vel. (m/s) * * 498 * *

*Max Chl Dpth (m) * 0.76 * Hydr. Depth (m) * * 0.76 * *

* Conv. Total (m3/s) * 93.2 * Conv. (m3/s) * * 03.2 * *
*Length Wtd. (m)  * 23.75 * Wetted Per. (m) * * 522 * *

* Min Ch El (m) * 477.29 * Shear (N/m2) * * 119.30 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 593.55 * *

* Frctn Loss (m) * 0.20 * Cum Volume (1000 m3) * * 146 * *
*C & E Loss (m) * 0.05 *Cum SA (1000 m2) * * 203 * *

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 3.1*
INPUT

Description:

Station Elevation Data num= 11

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0481.518 2.352 481.349 3.606 477.539 4.551477.266 4.85477.015
6.7 477.015 7.048 479.269 8.436 479.536 9.566 480.901 11.275 481.117
14.29 481.195

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .03 2352 .027 9.566 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2.352 9.566 23.75 23.75 23.75 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 478.98 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.58 *Wt. n-Val. * * 0.027 * *

*W.S. Elev (m) * 478.40 * Reach Len. (m) * 2375 * 23.75 * 23.75 *
* Crit W.S. (m) * 478.40 * Flow Area (m2) * * 414 * *

* E.G. Slope (m/m) *0.012273 * Area (m2) * * 414 * *

*Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 3.59 * Top Width (m) * * 3.59 * *

*Vel Total (m/s) * 3.38 *Avg. Vel. (m/s) * * 3.38 * *

*Max Chl Dpth (m) * 1.38 * Hydr. Depth (m)  * * 115 * *

* Conv. Total (m3/s) * 126.4 * Conv. (m3/s) * * 126.4 * *
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*Length Wtd. (m)  * 23.75 * Wetted Per. (m) * * 552 * *

* Min Ch El (m) * 477.02 * Shear (N/m2) * * 90.15 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 305.06 * *

* Frctn Loss (m) * 0.31 * Cum Volume (1000 m3) * * 137 * *
*C & E Loss (m) * 0.05 *Cum SA (1000 m2) * * 194 * *

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to
critical
depth, the calculated water surface came back below critical depth. This indicates that
there
is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: 3

INPUT

Description:

Station Elevation Data num= 10

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0481.337 4.705480.999 7.213 477.788 9.103 477.242 9.7 476.74
10.395 476.838 13.171 477.373 15.431 480.102 18.85 480.535 24.879 480.69

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.705 .035 15431 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.705 15.431 15 15 15 3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 7.2 481.19 T
13.2 24.879 481.19 T

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 478.52 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.70 * Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 477.82 * Reach Len. (m) * 15.00 * 15.00 * 15.00 *
* Crit W.S. (m) * 478.01 * Flow Area (m2) * * 379 * *

* E.G. Slope (m/m) *0.033288 * Area (m2) * * 3.86 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.35 * Top Width (m) * * 6.35 * *

*Vel Total (m/s) * 3.70 * Avg. Vel. (m/s) * * 370 * *

* Max Chl Dpth (m) * 1.08 * Hydr. Depth (m) * * 0.63 * *

* Conv. Total (m3/s) * 76.7 * Conv. (m3/s) * * 76.7 * *
*Length Wtd. (m)  * 15.00 * Wetted Per. (m) * * 6.34 * *

* Min Ch El (m) * 476.74 * Shear (N/m2) * * 194,92 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 720.51 * *

* Frctn Loss (m) * 0.45 * Cum Volume (1000 m3) * * 128 * *
*C & E Loss (m) * 0.01 *Cum SA (1000 m2) * * 182 * *

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than
0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CULVERT

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 2.5

INPUT
Description: Ponte Via B. Croce
Distance from Upstream XS = 1
Deck/Roadway Width = 13
Weir Coefficient = 144
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

0 481.19 24.88 481.19

Upstream Bridge Cross Section Data
Station Elevation Data num= 10
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0481.337 4.705480.999 7.213 477.788 9.103 477.242 9.7 476.74
10.395 476.838 13.171 477.373 15.431 480.102 18.85 480.535 24.879 480.69

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 4.705 .035 15431 .04

Bank Sta: Left Right Coeff Contr. Expan.
4,705 15.431 .3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 7.2 481.19 T
13.2 24.879 481.19 T

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

0 480.91 22.49 480.91

Downstream Bridge Cross Section Data
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0481.292 4.368 481.01 8.225477.627 10.272 476.478 11.119 476.484
11.977 476.549 14.249 477.205 17.204 480.438 22.494 480.75

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Coeff Contr. Expan.
4.368 17.204 .3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 8.2 481.29 T
14.2 22.494 481.29 T

Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .95

Elevation at which weir flow begins =

Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested

Number of Culverts = 1

Culvert Name Shape Rise Span
scat. Croce Box 3.7 6
FHWA Chart # 58- Rectangular concrete
FHWA Scale # 1 - Side tapered; Less favorable edges
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
1 13 .02 .03 0 .5 1
Upstream Elevation = 476.74
Centerline Station = 10.2
Downstream Elevation = 476.48
Centerline Station = 11.2

CULVERT OUTPUT Profile #Q Tr200 Culv Group: scat. Croce

* Q Culv Group (m3/s) * 14.00 * Culv Full Len (m) * *

* # Barrels * 1 *CulvVelUS (m/s) * 2.03 *

*Q Barrel (m3/s) * 14.00 * Culv VelDS (m/s) * 1.61 *
*E.G. US. (m) * 478.52 * Culv Inv El Up (m) * 476.74 *
*W.S. US. (m) * 477.82 *Culv Inv EIDn (m) * 476.48 *
*E.G. DS (m) * 478.06 * Culv FrctnLs (m) * 0.04 *
*W.S. DS (m) * 477.65 * Culv Exit Loss (m) * 0.00 *

* Delta EG (m) * 0.45 *Culv Entr Loss (m) * 0.11 *

* Delta WS (m) * 0.17 * Q Weir (m3/s) * *
*E.G. IC (m) * 478.20 * Weir Sta Lft (m) = *
*E.G. OC (m) * 478.20 * Weir Sta Rgt (m)  * *

* Culvert Control  * Outlet * Weir Submerg * *

* Culv WS Inlet (m) * 477.89 * Weir Max Depth (m) * *
* Culv WS Outlet (m) * 477.93 * Weir Avg Depth (m) * *
* Culv Nml Depth (m) * 0.69 * Weir Flow Area (m2) * *
* Culv Crt Depth (m) * 0.82 * Min El Weir Flow (m) * 481.19 *

Warning: During subcritical analysis, the water surface upstream of culvert went to critical depth.
Note: During the supercritical calculations a hydraulic jump occurred at the inlet of (going
into) the

culvert.
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CROSS SECTION

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 2

INPUT
Description: Sez. aggiunta
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0481.292 4.368 481.01 8.225477.627 10.272 476.478 11.119 476.484
11.977 476.549 14.249 477.205 17.204 480.438 22.494 480.75

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 20 20 20 3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 8.2 481.29 T
14.2 22.494 481.29 T

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 478.06 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.41 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 477.65 * Reach Len. (m) * 20.00 * 20.00 * 20.00 *
* Crit W.S. (m) * 477.65 * Flow Area (m2) * * 494 * *

* E.G. Slope (m/m) *0.013906 * Area (m2) * * 505 * *

*Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.46 * Top Width (m) * * 6.46 * *

*Vel Total (m/s) * 2.83 *Avg. Vel. (m/s) * * 283 * *

* Max Chl Dpth (m) * 1.18 * Hydr. Depth (m) * * 0.82 * *

* Conv. Total (m3/s) * 118.7 * Conv. (m3/s) * * 118.7 * *
*Length Wtd. (m)  * 20.00 * Wetted Per. (m) * * 6.40 * *

* Min Ch El (m) * 476.48 * Shear (N/m2) * 05.22 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 298 22 * *

* Frctn Loss (m) * 0.29 * Cum Volume (1000 m3) * * 121 * *

*C&ELoss(m) * 0.01 *Cum SA (1000 m2) * * 173 * *

Warning: The energy equation could not be balanced within the specified number of iterations. The
program used critical depth for the water surface and continued on with the calculations.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.
Warning: During the standard step iterations, when the assumed water surface was set equal to
critical
depth, the calculated water surface came back below critical depth. This indicates that
there
is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 1

INPUT
Description: Sez. aggiunta
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0480.912 4.368 480.63 8.225477.247 10.272 476.098 11.119 476.104
11.977 476.169 14.249 476.825 17.204 480.058 22.494 480.37

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 477.69 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.52 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 477.17 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 477.27 * Flow Area (m2) * * 440 * *

* E.G. Slope (m/m) *0.021831 * Area (m2) * * 440 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.20 * Top Width (m) * * 6.20 * *

*Vel Total (m/s) * 3.18 * Avg. Vel. (m/s) * * 318 * *

* Max Chl Dpth (m) * 1.07 * Hydr. Depth (m) * * 071 * *

* Conv. Total (m3/s) * 94.8 * Conv. (m3/s) * * 048 * *

Pagina 12



zappacenere.rep

*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.73 * *

* Min Ch El (m) * 476.10 * Shear (N/m2) * * 140.00 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 445.28 * *

* Frctn Loss (m) * 0.34 * Cum Volume (1000 m3) * * 112 * *
*C & E Loss (m) * 0.03 *Cum SA (1000 m2) * * 1.60 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .909090*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0480.357 4.368 480.075 8.225476.692 10.272 475.543 11.119 475.549
11.977 475.614 14.249 476.27 17.204 479.503 22.494 479.815

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 477.14 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.55 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 476.59 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 476.72 * Flow Area (m2) * * 426 * *

* E.G. Slope (m/m) *0.023965 * Area (m2) * * 426 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.14 * Top Width (m) * * 6.14 * *

*Vel Total (m/s) * 3.29 * Avg. Vel. (m/s) * * 329 * *

* Max Chl Dpth (m) * 1.05 * Hydr. Depth (m) * * 0.69 * *

* Conv. Total (m3/s) * 90.4 * Conv. (m3/s) * * 904 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.65 * *

* Min Ch El (m) * 475.54 * Shear (N/m2) * * 150.49 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 49451 * *

* Frctn Loss (m) * 0.54 * Cum Volume (1000 m3) * * 101 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 146 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .818181*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0479.803 4.368 479.521 8.225476.138 10.272 474.989 11.119 474.995
11.977 475.06 14.249 475.716 17.204 478.949 22.494 479.261

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 476.58 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.53 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 476.05 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 476.17 * Flow Area (m2) * * 432 * *

* E.G. Slope (m/m)  *0.022999 * Area (m2) * * 432 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.17 * Top Width (m) * * 6.17 * *

*Vel Total (m/s) * 3.24 *Avg. Vel. (m/s) * * 324 * *

* Max Chl Dpth (m) * 1.06 * Hydr. Depth (m) * * 0.70 * *

* Conv. Total (m3/s) * 92.3 * Conv. (m3/s) * * 0923 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.69 * *

Pagina 13



zappacenere.rep

* Min Ch El (m) * 474.99 * Shear (N/m2) * * 14577 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 472.16 * *

* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * 091 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 131 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .727272*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0479.248 4.368 478.966 8.225475.583 10.272 474.434 11.119 474.44
11.977 474.505 14.249 475.161 17.204 478.394 22.494 478.706

Manning's n Values num= 3
Sta nval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 476.03 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.54 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 475.49 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 475.61 * Flow Area (m2) * * 429 * *

* E.G. Slope (m/m)  *0.023521 * Area (m2) * * 429 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.15 * Top Width (m) * * 6.15 * *

*Vel Total (m/s) * 3.26 * Avg. Vel. (m/s) * * 3.26 * *

* Max Chl Dpth (m) * 1.05 * Hydr. Depth (m) * * 0.70 * *

* Conv. Total (m3/s) * 91.3 * Conv. (m3/s) * * 0913 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.67 * *

* Min Ch El (m) * 474.43 * Shear (N/m2) * * 148.33 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 484.22 * *

* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * 081 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 116 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .636363*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0478.694 4.368 478.412 8.225475.029 10.272 473.88 11.119 473.886
11.977 473.951 14.249 474.607 17.204 477.84 22.494 478.152

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 475.48 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.54 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 474.94 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 475.06 * Flow Area (m2) * * 430 * *

* E.G. Slope (m/m) *0.023384 * Area (m2) * * 430 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.16 * Top Width (m) * * 6.16 * *

*Vel Total (m/s) * 3.26 * Avg. Vel. (m/s) * * 3.26 * *

* Max Chl Dpth (m) * 1.06 * Hydr. Depth (m) * * 0.70 * *

* Conv. Total (m3/s) * 91.6 * Conv. (m3/s) * * 0916 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.67 * *

* Min Ch El (m) * 473.88 * Shear (N/m2) * * 147.66 * *
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* Alpha * 1.00 * Stream Power (N/m s) * * 481.06 * *
* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * 071 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 1.02 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .545454*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0478.139 4.368 477.857 8.225474.474 10.272 473.325 11.119 473.331
11.977 473.396 14.249 474.052 17.204 477.285 22.494 477.597

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 474.92 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.54 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 474.38 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 474.50 * Flow Area (m2) * * 429 * *

* E.G. Slope (m/m)  *0.023574 * Area (m2) * * 429 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.15 * Top Width (m) * * 6.15 * *

*Vel Total (m/s) * 3.27 * Avg. Vel. (m/s) * * 327 * *

* Max Chl Dpth (m) * 1.05 * Hydr. Depth (m) * * 0.70 * *

* Conv. Total (m3/s) * 91.2 * Conv. (m3/s) * * 091.2 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.67 * *

* Min Ch El (m) * 473.33 * Shear (N/m2) * * 148.59 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 485.46 * *

* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * 0.61 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 0.87 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .454545*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0477.585 4.368 477.303 8.225 473.92 10.272 472.771 11.119 472.777
11.977 472.842 14.249 473.498 17.204 476.731 22.494 477.043

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 474.37 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.54 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 473.83 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 473.95 * Flow Area (m2) * * 430 * *

* E.G. Slope (m/m)  *0.023407 * Area (m2) * * 430 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.16 * Top Width (m) * * 6.16 * *

*Vel Total (m/s) * 3.26 * Avg. Vel. (m/s) * * 3.26 * *

* Max Chl Dpth (m) * 1.06 * Hydr. Depth (m) * * 0.70 * *

* Conv. Total (m3/s) * 91.5 * Conv. (m3/s) * * 915 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.67 * *

* Min Ch El (m) * 472.77 * Shear (N/m2) * * 147.77 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 481.59 * *
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* Frctn Loss (m) * 0.56 * Cum Volume (1000 m3) * * 051 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 073 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .363636*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 477.03 4.368 476.748 8.225473.365 10.272 472.216 11.119 472.222
11.977 472.287 14.249 472.943 17.204 476.176 22.494 476.488

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 473.81 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.54 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 473.27 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 473.39 * Flow Area (m2) * * 430 * *

* E.G. Slope (m/m)  *0.023410 * Area (m2) * * 430 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.16 * Top Width (m) * * 6.16 * *

*Vel Total (m/s) * 3.26 * Avg. Vel. (m/s) * * 3.26 * *

* Max Chl Dpth (m) * 1.06 * Hydr. Depth (m) * * 0.70 * *

* Conv. Total (m3/s) * 91.5 * Conv. (m3/s) * * 915 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.67 * *

* Min Ch El (m) * 472.22 * Shear (N/m2) * * 147.78 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 481.65 * *

* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * 041 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 058 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .272727*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0476.476 4.368 476.194 8.225472.811 10.272 471.662 11.119 471.668
11.977 471.733 14.249 472.389 17.204 475.622 22.494 475.934

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 473.26 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.54 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 472.72 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 472.84 * Flow Area (m2) * * 430 * *

* E.G. Slope (m/m) *0.023341 * Area (m2) * * 430 * *

* Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.16 * Top Width (m) * * 6.16 * *

*Vel Total (m/s) * 3.26 * Avg. Vel. (m/s) * * 3.26 * *

* Max Chl Dpth (m) * 1.06 * Hydr. Depth (m) * * 0.70 * *

* Conv. Total (m3/s) * 91.6 * Conv. (m3/s) * * 0916 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.68 * *

* Min Ch El (m) * 471.66 * Shear (N/m2) * * 147.45 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 480.06 * *

* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * 0.30 * *
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*C&ELoss(m) * 0.00 *Cum SA (1000 m2) * ¥ 044 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .181818*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0475.921 4.368 475.639 8.225472.256 10.272 471.107 11.119 471.113
11.977 471.178 14.249 471.834 17.204 475.067 22.494 475.379

Manning's n Values num= 3
Sta nVval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 472.70 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.54 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 472.16 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 472.28 * Flow Area (m2) * * 428 * *

* E.G. Slope (m/m) *0.023614 * Area (m2) * * 428 * *

*Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.15 * Top Width (m) * * 6.15 * *

*Vel Total (m/s) * 3.27 * Avg. Vel. (m/s) * * 327 * *

* Max Chl Dpth (m) * 1.05 * Hydr. Depth (m) * * 0.70 * *

* Conv. Total (m3/s) * 91.1 * Conv. (m3/s) * * 91.1 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.67 * *

* Min Ch El (m) * 471.11 * Shear (N/m2) * * 148.78 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 486.37 * *

* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * 0.20 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 029 * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE

REACH: 1 RS: .090909*
INPUT

Description:

Station Elevation Data num= 9

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0475.367 4.368 475.085 8.225471.702 10.272 470.553 11.119 470.559
11.977 470.624 14.249 471.28 17.204 474.513 22.494 474.825

Manning's n Values num= 3
Sta nval Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 23.636 23.636 23.636 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 472.15 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.54 *Wt. n-Val. * * 0.035 * *

*W.S. Elev (m) * 471.61 * Reach Len. (m) * 23.64 * 23.64 * 23.64 *
* Crit W.S. (m) * 471.73 * Flow Area (m2) * * 430 * *

* E.G. Slope (m/m) *0.023406 * Area (m2) * * 430 * *

*Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.16 * Top Width (m) * * 6.16 * *

*Vel Total (m/s) * 3.26 * Avg. Vel. (m/s) * * 3.26 * *

*Max Chl Dpth (m) * 1.06 * Hydr. Depth (m) * * 0.70 * *

* Conv. Total (m3/s) * 91.5 * Conv. (m3/s) * * 915 * *
*Length Wtd. (m)  * 23.64 * Wetted Per. (m) * * 6.67 * *

* Min Ch El (m) * 470.55 * Shear (N/m2) * * 147.77 * *

* Alpha * 1.00 * Stream Power (N/m s) * * 481.57 * *

* Frctn Loss (m) * 0.56 * Cum Volume (1000 m3) * * 0.10 * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * 0.15 * *
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fsso ZAPPACENERE
REACH: 1 RS: 0

INPUT
Description: Sez. aggiunta
Station Elevation Data num= 9
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0474.812 4.368 474.53 8.225471.147 10.272 469.998 11.119 470.004
11.977 470.069 14.249 470.725 17.204 473.958 22.494 474.27

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

0 .04 4.368 .035 17.204 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.368 17.204 0 0 0 A 3

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 471.59 * Element * Left OB * Channel * Right OB *
* Vel Head (m) * 0.54 *Wt. n-Val. * * 0.035 * *
*W.S. Elev (m) * 471.05 * Reach Len. (m) * * * *

* Crit W.S. (m) * 471.17 * Flow Area (m2) * * 430 * *

* E.G. Slope (m/m)  *0.023405 * Area (m2) * * 430 * *
*Q Total (m3/s) * 14.00 * Flow (m3/s) * * 14.00 * *

* Top Width (m) * 6.16 * Top Width (m) * * 6.16 * *
*Vel Total (m/s) * 3.26 * Avg. Vel. (m/s) * * 3.26 * *
*Max Chl Dpth (m) * 1.06 * Hydr. Depth (m) * * 0.70 * *
* Conv. Total (m3/s) * 91.5 * Conv. (m3/s) * * 915 * *
*Length Wtd. (m)  * * Wetted Per. (m) * * 6.67 * *

* Min Ch El (m) * 470.00 * Shear (N/m2) * * 147.76 * *
* Alpha * 1.00 * Stream Power (N/m s) * * 481.55 * *
* Frctn Loss (m) * 0.55 * Cum Volume (1000 m3) * * * *
*C & E Loss (m) * 0.00 *Cum SA (1000 m2) * * * *

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross
section. This may indicate the need for additional cross sections.

SUMMARY OF MANNING'S N VALUES
River:Fsso ZAPPACENERE

* Reach * RiverSta. * nl * n2 * n3 *

*1 * 6 * .04* .035* .04*

*1 * 5 * .04* .035* .04*

*1 * 475 *Bridge * * *

*1 * 45 * .04* .035* .04*
*1 * 4375 * .038* .035* .038*
*1 * 425 * .04* .035* .04*
*1 * 4125 * .038* .035* .038*
*1 * 4 * .04* .035* .04*

*1 * 3.7 *Culvert * * *

*1 * 35 * o .02x  .02* .02*

*1 * 3.2 * .02 .02 .02*

*1 * 3.1 * .08 .027* .03*
*1 * 3 * .04* .035* .04*

*1 * 25 *Culvert * * *

*1 * 2 * .04* .035* .04*

*1 * 1 * .04* .035* .04*

*1 * .909090* *  .04* .035* .04*
*1 * .818181* *  .04* .035* .04*
*1 * 727272 * .04 .035* .04*
*1 * .636363* *  .04* .035* .04*
*1 * 545454 *  .04* .035* .04*
*1 * 454545 *  .04* .035* .04*
*1 * .363636* * .04* .035* .04*
*1 * 272727 * .04 .035%  .04*
*1 * .181818* *  .04* .035* .04*
*1 * .090909* *  .04* .035* .04*
*1 * 0 * .04* .035* .04*

SUMMARY OF REACH LENGTHS
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River: Fsso ZAPPACENERE

* Reach * RiverSta. * Left *Channel * Right *

*l * 6 * 9* 9* 9*

*1 * 5 * 10* 10* 10*

*1 * 475 *Bridge * * *

*1 * 45 * 18.35* 18.35* 18.35*

*1 * 4375 * 18.35* 18.35* 18.35*
*1 * 4,25 * 23.1* 23.1* 23.1*

*1 * 4,125 * 23.1* 23.1* 23.1*

*1 * 4 * 128 128*  128*

*1 * 37 *Culvert * * *

*1 * 35 * 15* 15* 15*

*1 * 3.2 *  23.75% 23.75* 23.75*

*1 * 3.1 *  23.75% 23.75% 23.75*

*1 * 3 * 15* 15* 15*

*1 * 25 *Culvert * * *

*1 * 2 * 20* 20* 20*

*1 * 1 * 23.636* 23.636* 23.636*
*1 * .909090* * 23.636* 23.636* 23.636*
*1 * .818181* * 23.636* 23.636* 23.636*
*1 * 727272* * 23.636* 23.636* 23.636*
*1 * 636363* * 23.636* 23.636* 23.636*
*1 * 545454* * 23.636* 23.636* 23.636*
*1 * 454545* * 23.636* 23.636* 23.636*
*1 *  .363636* * 23.636* 23.636* 23.636*
*1 * 272727 * 23.636* 23.636* 23.636*
*1 * ,181818* * 23.636* 23.636* 23.636*
*1 * .090909* * 23.636* 23.636* 23.636*
*l * O * 0* O* 0*

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Fsso ZAPPACENERE

* Reach * RiverSta. *Contr. * Expan. *

*l * 6 * .l* .3*
*l * 5 * .3* .5*
*1 * 475 *Bridge * *
*1 * 45 * 3* .5*
*1 * 4.375*% * 3* .5*
*1 * 425 * 1 .3*
*1 *  4.125*% * 1 .3*
*l * 4 * .3* .5*
*1 * 3.7 *Culvert * *
*1 * 35 * 3* .5*
*1 * 32 * 1 .3*
*1 * 3.1 * A .3*
*l * 3 * .3* .5*
*1 * 25 *Culvert * *
*l * 2 * .3* .5*
*l * l * .l* .3*
*1 *.909090** A 3*
*1 * .818181* A 3*
*1 *727272% A 3*
*1 * .636363** A 3*
*1 * .545454** A 3*
*1 * 454545* N 3*
*1 * .363636** A 3*
*1 * 272727 A 3*
*1 * ,181818* A 3*
*1 *.090909** A 3*
*l * 0 * .l* .3*
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HEC-RAS Plan: Plan QTr200 River: Fsso ZAPPACENERE Reach: 1 Profile: Q Tr200

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

1 6 Q Tr200 14.00 484.19 485.49 485.49 485.99 0.018155 3.15 4.44 4.44 1.01
1 5 Q Tr200 14.00 483.80 484.30 484.65 485.60 0.097555 5.05 2.77 6.52 2.47
1 4.75 Bridge

1 4.5 Q Tr200 14.00 481.72 482.17 482.57 483.88 0.155700 5.80 241 6.52 3.05
1 4.375* Q Tr200 14.00 480.94 482.24 482.24 482.66 0.015087 2.88 4.86 5.75 1.00
1 4.25 Q Tr200 14.00 480.15 481.46 481.65 482.19 0.031392 3.77 3.71 4.84 1.37
1 4.125* Q Tr200 14.00 479.54 480.79 480.96 481.49 0.028340 3.71 3.77 4.73 1.33
1 4 Q Tr200 14.00 478.93 480.24 480.35 481.02 0.014990 3.90 3.59 4.53 1.14
1 3.7 Culvert

1 3.5 Q Tr200 14.00 477.46 478.47 478.76 479.56 0.008446 4.62 3.03 3.60 1.14
1 3.2 Q Tr200 14.00 477.29 478.05 478.42 479.31 0.022572 4.98 2.81 3.70 1.82
1 3.1* Q Tr200 14.00 477.02 478.40 478.40 478.98 0.012273 3.38 4.14 3.59 1.01
1 3 Q Tr200 14.00 476.74 477.82 478.01 478.52 0.033288 3.70 3.79 6.35 1.49
1 2.5 Culvert

1 2 Q Tr200 14.00 476.48 477.65 477.65 478.06 0.013906 2.83 4.94 6.46 1.00
1 1 Q Tr200 14.00 476.10 477.17 477.27 477.69 0.021831 3.18 4.40 6.20 1.21
1 .909090* Q Tr200 14.00 475.54 476.59 476.72 477.14 0.023965 3.29 4.26 6.14 1.26
1 .818181* Q Tr200 14.00 474.99 476.05 476.17 476.58 0.022999 3.24 4.32 6.17 1.24
1 127272* Q Tr200 14.00 474.43 475.49 475.61 476.03 0.023521 3.26 4.29 6.15 1.25
1 .636363* Q Tr200 14.00 473.88 474.94 475.06 475.48 0.023384 3.26 4.30 6.16 1.24
1 .545454* Q Tr200 14.00 473.33 474.38 474.50 474.92 0.023574 3.27 4.29 6.15 1.25
1 .454545* Q Tr200 14.00 47277 473.83 473.95 474.37 0.023407 3.26 4.30 6.16 1.25
1 .363636* Q Tr200 14.00 472.22 473.27 473.39 473.81 0.023410 3.26 4.30 6.16 1.25
1 .272727* Q Tr200 14.00 471.66 472.72 472.84 473.26 0.023341 3.26 4.30 6.16 1.24
1 .181818* Q Tr200 14.00 471.11 472.16 472.28 472.70 0.023614 3.27 4.28 6.15 1.25
1 .090909* Q Tr200 14.00 470.55 471.61 471.73 472.15 0.023406 3.26 4.30 6.16 1.25
1 0 Q Tr200 14.00 470.00 471.05 471.17 471.59 0.023405 3.26 4.30 6.16 1.25
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MACTROAREA U3 FOSSO ZAPPACENERE _ Plan: Plan 0T

Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =6 Sez. aggiunta
k .035 ﬁj
487.5 Legend
G Q Tr200)
WS Q Tr200
CritQ Tr26m
— e
Ground
®
Bank Sta
T T T T T T T
6 7
Station (m)
MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS=5
|
.035
48754 P\ Cegend
487.0
87.0 p EG Q Tr200
486.5) Crit Q Tr200
486,01 WS Q Tr200]
| D e—
485.5 1 Ground
485'0t Ineff
] °
484.5 Bank Sta
483,51 . . . . , . . . . , . . . , . . . . . . . .
0 3 4 5 6 7
Station (m)
MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =4.75 BR ponte di Via Porta Romana
.035
Legend
EG Q Tr200
Crit Q Tr200
WS Q Tr200
Ground
Ineff
°
Bank Sta

Station (m)

1



Elevation (m)

Elevation (m)

Elevation (m)
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0 6 8 10 12 14 16
Station (m)
MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =4 Sez. a monte del tratto intubato
} ; .035 N ﬁj
482.0 ] Legend
15 £6Q 1200
] e
481.03. T Crit Q Tr200
480.5 WS Q Tr200
E - =
480.0 Ground
Ineff
479.57 °
] Bank Sta
479.07
478.54 i : T : : : . T . : ! | ! ! : :
0 2 3 4 5
Station (m)

3



Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 03 FOSSO ZAPPACENERE — Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =3.7 Culv Tubo Acciaio Corrugato

.035

WS Q Tr200]
— ]
Ground
Ineff
[
Bank Sta
1
5
Station (m)
MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =3.7 Culv Tubo Acciaio Corrugato
.02 )WJ
Legend
EG Q Tr200
WS Q Tr200
Crit Q Tr200
-
Ground
Ineff
°
Bank Sta
T T T T T T T T 1
15 2.0 25 3.0 35 4.0
Station (m)
MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =3.5 Sez. aggiunta tratto in cls
le N
4821 o l
[ ] [ ] Legend
481 FG Q200
Crit Q Tr200
480 WS Q Tr200
- =
Ground
479
Ineff
°
478 Bank Sta
477 T T T T T T T T T T T
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0
Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =3.2 Sez. aggiunta fine tratto in cls
k )

482 L d
[ [ egen
481 EG Q+Tr200

Crit Q Tr200
480 WS Q Tr200]
— ]
Ground
4797 [ ]
Bank Sta
478
477 T T T T T T T T T T T 1
0.0 0.5 1.0 15 2.0 25 3.0 3.5 4.0
Station (m)
MACROAREA 03 Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =3.1*
.03 % .027 % .03 %
482 Li
] egend
481{ EG Q Tr200
] WS Q Tr200
4 +
4807 Crit Q Tr200
] -
] Ground
479 [ ]
] / Bank Sta
4787
4774 \ : \ ‘ : \ : \ \ : \ \
0 2 4 6 8 10 12 14 16
Station (m)
MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach =1 RS=3
L 04 JF .035 % .04 %
482 L
egend
4 A e
481 b b EG Q Tr200
-+
480 Crit Q Tr200
WS Q Tr200
-
479 Ground
478 Ineff
[
Bank Sta
477
476 ; ; ; , ; ; ; , ; ; ; ; , , , , . . . .
0 5 10 15 20 25
Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS=25 Culv Ponte Via B. Croce

k .04 % .035 % .04 %
482
Legend
481 ] | EG QTr200
480 WA Q+Tr200
Crit Q Tr200
-
479 Ground
478 Ineff
°
K Bank Sta
477
476 T T T T T T T T T T T T T T T T ,
0 5 10 15 20 25
Station (m)
MACROAREA 03 ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS=25 Culv Ponte ViaB. Croce
.04 % .035 % .04 %
4827
1 Legend
in\.L A 7
481 EG Q Tr200
] WS Q Tr200
480 Q+ "
] Crit Q Tr200
] —_—
479; Ground
4784 Ineff
1 ~ °
] Bank Sta
4774
476+ . . . . . . . . . . . . . . . . .
0 5 10 15 20 25
Station (m)
MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =2 Sez. aggiunta
k .04 JF .035 % .04 %
482
Legend
A 7™ —
481 EG Q Tr200
480 WS Q+Tr200
Crit Q Tr200
-
479 Ground
478 Ineff
[
Bank Sta
477
4764 T T T T T T T T T T T T T T T T T
0 5 10 15 20 25

Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =1 Sez. aggiunta

04 sk 035 sle 04 N
481 ' T ’ T ’ i
b Legend
] EG Q Tr200
480 .
] Crit Q Tr200
479 WS Q Tr200
] - a
] Ground
478 (4
] Bank Sta
a7t /
476+ : : ; : : : : : T !
0 10 15 20 25
Station (m)
MACROAREA 03 ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =.909090*
04 sk 035 sk 04 N
481 ’ T ' T ' l
] Legend
B o (NP
4807 EG Q Tr200
1 +
479 Crit Q Tr200
1 WS Q Tr200
] —_—
478; Ground
1 °
477{ Bank Sta
476 ’././
4754 : : : : : : : : T |
0 10 15 20 25
Station (m)
MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =.818181*
k 04 sk 035 sk 04 5|
480 ’ T ' T ' i
Legend
479 EG Q Tr200
-
478 Crit Q Tr200
WS Q Tr200
- e
477 Ground
°
- / Bank Sta
475
474 T T T T T T T T 1
0 10 15 20 25

Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach =1 RS = .454545*

.04 .035 % .04 %
4787 Iy d
p gen
4777 EG Q Tr200
1 +
476{ Crit Q Tr200
] WS Q Tr200
.l —_—
475; Ground
1 [
4749 Bank Sta
473{ /./
4724 : : : ; ; , ; . . . . ,
0 10 15 20 25
Station (m)
MACROAREA 03 ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =.363636*
.04 .035 % .04 %
4787
] Legend
4774 EG Q Tr200
q +
4765 Crit Q Tr200
] WS Q Tr200
] —_—
475; Ground
] °
4747 Bank Sta
4737 ’././
4727 . ; ; . . : . . . . : .
0 10 15 20 25
Station (m)
MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach =1 RS = .272727*
L .04 .035 % .04 %
477 Legend
476 EG Q Tr200
-
WS Q Tr200
-
474 Ground
°
473 Bank Sta
472 /./
4714 ; ; ; ; ; ; , , , , , .
0 10 15 20 25

Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach =1 RS =.181818*

.04 % 035 % .04 %
4767 Le
] gend
4757 EG Q+Tr200
] Crit Q Tr200
474 WS Q Tr200
] - =
] Ground
473 (4
] Bank Sta
a72] i /
471 : : : : : : : : : - T : : : : : . .
0 5 10 15 20 25
Station (m)
MACROAREA 03 ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =.090909*
04 % .035 % .04 %
4767 T
] egend
B e AR
475 EG Q Tr200
1 +
474{ Crit Q Tr200
] WS Q Tr200
] —_—
473; Ground
1 °
472 Bank Sta
471{ /
4707 . . . . . . . . . . . . . . . . . .
0 5 10 15 20 25
Station (m)
MACROAREA 03 FOSSO ZAPPACENERE Plan: Plan 01
Flow: Flow 01
River = Fsso ZAPPACENERE Reach=1 RS =0 Sez. aggiunta
L .04 % .035 % .04 %
475
Legend
474 EG Q Tr200
-
473 Crit Q Tr200
WS Q Tr200
- .
472 Ground
°
- ) / Bank Sta
470
469 T T T T T T T T T T : : : : : : : .
0 5 10 15 20 25
Station (m)
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Abbadia50.rep

HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 second Street
Davis, California

XXXXXX XXXX XXXX XX XXXX
X X X X X X X

X X X X X
XXX XXXX XXXXXX XXXX
X X X X X
X X X X X X
XXXXXX XXXX X X X X XXXXX

X
XXXXX XXXX

XXX X X XX
XXX XXX X
XXX X X

X X

PROJECT DATA

Project Title: MACROAREA 06

Project File : Abbadia50.prj

Run Date and Time: 24/11/2006 16.34.09

Project in SI units

Project Description:
verifica MACROAREA 06 - FOSSO DELL'ABBADIA

FLOW DATA

Flow Title: Tr50
Flow File : n:\2006\06033\Integrazione\HEC_ABBADIA\HEC_Tr50\Abbadia50.f01

JORORCONON *

Flow Data (m3/s)
River Reach RS * Q Tr50
* F.SSo ABBADIA 1 3 * 11.4

* SR R R R R kA R R A T kR Sk o S R R AR Tk AR Tk o S o o o S R R AR O ok

*

FE

Boundary Conditions

deddhhhhh RN R hddddddddddddhhh RN RN fddeddededdedededddhh RN hfddedededededededd

Profile * Upstream

RS % to

* F.SSO ABBADIA 1 Q Tr50 * Critical
quma1 S =0.019 *

GEOMETRY DATA

Geometry Title: MACROAREA 06 - FOSSO DELL'ABBADIA
Geometry File : n:\2006\06033\Integrazione\HEC_ABBADIA\HEC_Tr50\Abbadia50.g01

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 3
INPUT

Description:
Station Elevation Data

0 444.83 16.52 442.94 32.12 440.96 40.86 439.75 42.66 439.17
43.5 438.96 44.59 439.22 48.04 440.41 56.28 443.03

Manning's n Vvalues num= 3
Sta n val Sta n val Sta n val

Pagina 1



ThhhhR NN dddddededededededededdhhh

0 .04 40.86 .035 48.04 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
40.86 48.04 28.125 28.125 28.125 .1 .3

CROSS SECTION OUTPUT Prof11e #Q TrSO G

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there

TedhddehdedNddeh Nl ddhddhNdd Nl Nl fdNddRdhNdhfdhdd

kR

TdhdedRdhNdehfdhddRdh Nl Nl ddhddddRdh NS fdhdd SNl NNl ddNdddhNdh NS ddhdd SNl ddhddhdhn

1 vel Head (m) * 0.29 * wt. n-val. * 0.040 = 0.035
1 W.S. Elev (m) * 440.13 * Reach Len. (m) * 28.13 * 28.13 * 28.13
1 Crit w.s. (m) * 440.13 * Flow Area (m2) * 0.53 = 4.45
1 E.G. Slope (m/m) *0.012644 * Area (m2) * 0.53 * 4.45
1 Q Total (m3/s) * 11.40 * Flow (m3/s) * 0.49 * 10.91
1 Top width (m) * 9.14 * Top width (m) * 2.76 % 6.38
1 vel Total (m/s) * 2.29 * Avg. vel. (m/s) * 0.93 * 2.45
1 Max Ch1l bpth (m) * 1.17 * Hydr. Depth (m) * 0.19 = 0.70
1 Conv. Total (m3/s) * 101.4 * conv. (m3/s) * 4.4 * 97.0
1 Length wtd. (m) * 28.13 * wetted Per. (m) * 2.79 * 6.68
1 Min ch ET (m) * 438.96 * Shear (N/m2) * 23.49 *  82.65
1 Alpha * 1.10 * Stream Power (N/m s) * 21.78 * 202.64
1 Frctn Loss (m) * 0.36 * cum volume (1000 m3) * 0.02 = 1.94 0.00
1 C & E Loss (m) * 0.00 * cum SA (1000 m2) ® 0.13 = 3.80 0.03

is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 2.875%
INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

Fededdedededd e hdd R d R R Rk Ak bk h kA kRN R Fedededede R dededdodedek Fedededed e dodedededed

0 444.158 16.452 442.589 19. 842 442 228 23 147 441 78 27.183 441 135

31.988 440.276 32.538 440.172 40.693 438.846 42.811 438.223  42.85 438.214

4338 43;.95? 44.812 438.186 46.223 438.649 48.014 439.44 51.719 441.07
57.37 442.57

Manning's n values num= 3
' "S;a n Va1 Sta' nv 1' . Sta n Va1
0 .04 40.693 .035 48 014 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
40.693 48.014 28.125 28.125 28.125 i .3

Pagina 2
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Abbadia50.rep

CROSS SECTION OUTPUT Profile #Q Tr50

E.G. Elev (m) * 439,70 * Element * Left OB * Channel * Right OB
vel Head (m) * 0.86 * wt. n-val. * * 0.035
W.S. Elev (m) * 438.83 * Reach Len. (m) * 28,13 * 28.13 *  28.13
crit w.s. (m) * 439.11 * Flow Area (m2) * * 2.77
E.G. Slope (m/m) *0.060567 * Area (m2) * * 2.77
Q Total (m3/s) * 11.40 * Flow (m3/s) * * 11.40
Top width (m) * 5.91 * Top width (m) * * 5.91
vel Total (m/s) * 4.12 * Avg. Vvel. (m/s) * * 4.12
Max Ch1l Dpth (m) * 0.88 * Hydr. Depth (m) * * 0.47
Conv. Total (m3/s) * 46.3 * cConv. (m3/s) * * 46.3
Length wtd. (m) * 28.13 * wetted Per. (m) * * 6.17
Min Ch ET (m) * 437.96 * Shear (N/m2) * *  266.39
Alpha * 1.00 * Stream Power (N/m s) * * 1097.55
Frctn Loss (m) * 0.67 * Cum volume (1000 m3) * 0.01 * 1.84 = 0.00
C & E Loss (m) * 0.06 * cum SA (1000 m2) * 0.09 * 3.62 * 0.03

B A R A T T R A A R Y

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA
REACH: 1 RS: 2.75%

INPUT

Description:
Station Elevation Data num= 16
) Sta ) 'E ev ...SF?...

O 443 485 16.385 442.237 19 76 441. 949 23 052 441 473 27 071 440.697
31.857 439.591 32.404 439.46 40.525 437.943 42.963 437.277 43.007 437.266
5g44% 223.2;% 45.033 437.153 46.336 437.553 47.988 438.47 52.135 440.693

. Sta ) .E1ev.l Ispa IE1ev

Manning's n Vvalues num= 3
Sta n Va1 Sta n val Sta n val

R R R T e Tk TedSdededdededededededed

0 04 40 525 .035 47. 988 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
40.525 47.988 28.125 28.125 28.125 .1 .3

CROSS SECTION OUTPUT Profile #Q Tr50

ki

* E.G. Elev (m) * 438.47 * Element * Left OB * Channel * Right OB
* vel Head (m) * 0.50 * wt. n-val. * 0.040 = 0.035

Pagina 3
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i W.S. Elev (m) * 437.97
% Crit w.s. (m) * 438.09
% E.G. Slope (m/m) *0.028223
% Q Total (m3/s) * 11.40
% Top width (m) * 6.67
% vel Total (m/s) * 3.14
% Max Ch1l bpth (m) * 1.01
% Conv. Total (m3/s) * 67.9
% Length wtd. (m) * 28.13
% Min ch ET (m) * 436.95
% Alpha * 1.00
% Frctn Loss (m) * 1.12
% C & E Loss (m) * 0.11

et el

warning: The velocity head has changed by more than 0.5 ft

the need for

* Reach Len.

Abbadia50.rep
(m)

* Flow Area (m2)

* Area (m2)
* Flow (m3/s)
* Top Width (m)

* Avg. Vvel.
* Hydr.
* Conv.

* wetted Per.

(m/s)
Depth (m)
(m3/s)

(m)

* Shear (N/m2)

* Stream Power (N/m s)

* Ccum Volume (1000 m3)
* cum SA (1000 m2)

Tl ddehdedhdd VNl fdhddhddn

additional cross sections.

warning: The conveyance ratio (upstream conveyance divided

less than
0.7 or greater than 1.4.
sections.

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross

section.
CROSS SECTION
RIVER: F.Sso ABBADIA
REACH: 1 RS: 2.625%
INPUT
Description:
Station Elevation Data num= 16
___sta 'E1gv" Sta E1ev' . Sta E1ev' Sta'
0 442.812 16.317 441.886 19 678 441 669 22 956
31.725 438.907 32.27 438.749 40.358 437.039 43.114
44.4 435.949 45.255 436.119 46.448 436.458 47.961
59.55 441.654
Manning's n values num= 3
' "S;a n Va1 Sta n Vv 1' . Sta n Va1
0 .04 40.358 .035 47 961 .04
Bank Sta: Left Right Lengths: Left Channel Right
40.358 47.961 28.125 28.125 28.125
CROSS SECTION OUTPUT profile #9 Trso . . .
* E.G. Elev (m) 437.53 * Element
* vel Head (m) 0.63 * wt. n-val.
* W.S. Elev (m) 436.90 * Reach Len. (m)
* Crit w.s. (m) 437.10 * Flow Area (m2)
* E.G. Slope (m/m) *0.038533 * Area (m2)

Tl ddehddhddhdhNNdh

This may indicate the need

Pagina 4

* 28.13 *  28.13 28.13

® 0.00 = 3.63

® 0.00 = 3.63

® 0.00 * 11.40

® 0.12 = 6.55

® 0.21 = 3.14

® 0.01 = 0.55

® 0.0 * 67.9

® 0.12 = 6.88

® 3.00 * 146.25

® 0.62 * 458.83

® 0.01 = 1.75 0.00

® 0.09 = 3.45 0.03
(0.15 m). This may indicate
by downstream conveyance) is

for additional cross

between the current and

This may indicate the need for additional cross sections.

' E1ev . $ta E1ev

441 165 26.959 440 259

436.33 43.164 436.319

437.5 52.551 440.316

Coeff Contr. Expan.

i .3
Left OB * cChannel * Right OB
0.035
28.13 28.13 28.13

3.24
3.24



Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

e dedededededededed

S sk Sk s Sk SR SR 3 3k SR SE 3 Sk SR SE 3 3k SR 3 3 ok ok

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross
section.

CROSS SECTION

RIVER: F.sso ABBADIA
REACH: 1

INPUT

Description:
Station Elevation
Sta Elev
0 442.14
31.593 438.223
44.7 434,945
60.64 441.195

Data
Sta
16.249
32.136
45.477

kR

Manning's n values
Sta n Va1

dedededededededededede e deded

O .04

kR v e

40.19

Bank Sta: Left Right

40.19 47.935

E.G. Elev (m)
vel Head (m)
w.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit w.S.

Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)

Length wtd. (m)

R R R R R R R R R R SRR R SRR R OE R R OE b R F % %

Min Ch ET (m)

Sta

11.40
6.21
3.51
0.96
58.1

28.13

435.95
1.00
0.92
0.01

RS: 2.5%

num=
a E1ev
441.535
438.037
435.085

num=
n val

.035

KA

TN

1
4

TN

4

Lengths:

436.51

0.57
435.93
436.10

*0.033454

11.40
6.22
3.35
0.99
62.3

28.13

434.95

28.

CROSS SECTION OUTPUT Prof11e #Q Tr50 o

*

Abbadia50.rep
Flow (m3/s)

Top width (m)
(m/s)
Depth (m)
(m3/s)
Wetted Per.
Shear (N/m2)

Avg. Vel.
Hydr.
conv.

(m)

Stream Power (N/m s) *
Cum Volume (1000 m3) *
Cum SA (1000 m2)

%

0.01
0.09

'

ng§¢* E1ev¢* *SE§¢*¢ E1ev *¢¢*§Ea " ¢E1gv

9. 597“441 389“"22 861“4;0 858 ”Zé"é;é 439.821

40.19 436.135 43.265 435.383 43.322 435.371

6.561 435.362 47.935 436.53 52.967 439.939

3
a2 val

- 935“" sk #

Left channel Right Coeff Contr. Expan.
125 28.125 28.125 .1 .3
Element Left oB * cChannel *
wt. n-val. 0.035
Reach Len. (m) 28.13 28.13
Flow Area (m2) 3.40
Area (m2) 3.40
Flow (m3/s) 11.40
Top width (m) 6.22
Avg. Vel. (m/s) 3.35
Hydr. Depth (m) 0.55
conv. (m3/s) 62.3
wetted Per. (m) 6.61
Shear (N/m2) 168.65

Pagina 5

11.40
6.21
3.51
0.52
58.1
6.55

187.34
658.17
1.65
3.27

between the current and

This may indicate the need for additional cross sections.

R R

0.00
0.03

TehRfnfdddddddeddddhh RN fdededededededededededededededededededeh NN N feddddedededdeddhh i n

Tehhhn

Right OB

28.13



i Alpha

* Frctn Loss (m)

* C & E Loss (m)

kR

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross

1.00
1.01
0.02

*

*

*

Abbadia50.rep

Stream Power (N/m s) *

Cum Volume (1000 m3) *

Cum SA (1000 m2)

0.01
0.09

between the current and

565.58
1.56
3.09

section. This may indicate the need for additional cross sections.

CROSS SECTION
RIVER: F.SsO ABBADIA
REACH: 1

INPUT
Description:

Station Elevation Data
Sta Elev Sta

Tl ddehddeNd Nl ddhdd Rl

0 441.467 16.181
31.462 437.538 32.002

45 433.941 45.698
61.73 440.736

Manning's n values
Sta N Va1 Sta

O .04 40.022

Bank Sta: Left Right
40.022 47.909

E.G. Elev (m)
vel Head (m)
w.S. Elev (m)
crit w.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross

RS: 2.375*

num=
' E1ev
441.184
437.325
434.052

num=
n val

Tededefdh

.035

Lengths:
28.125 28.125 28.125

435.54

0.60
434.93
435.11

*0.035429

11.40
6.00
3.45
0.99
60.6

28.13

433.94
1.00
0.97
0.00

TededeNdh

19. 515 441 109
40.022 435.231

16

Sta E1ev' Sta' '
22 766
43.416

46.673 434.267 47.909

e e v

3
Sta n Va1

OB

47. 909 .04

CROSS SECTION O TP POt Tle #0 Tr30 sssssnnsssns

*

R R R

Left channel Right

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
Avg. Vvel. (m/s)
Hydr. Depth (m)
conv. (m3/s)
wetted Per. (m)

Shear (N/m2)

E1ev

Je de Je e de e e e

Sta E1ev

DROROTOROROROR)

440 551 26.736 439. 383
434.437 43.479 434.423

435.56

Coeff Contr. Expan.
. .3

Fededededed

Left O

28.13

Stream Power (N/m s) *

Cum Volume (1000 m3) *

Cum SA (1000 m2)

Fedededededed kR Rk kR Rk h R

between the current and

53.383 439.562

B * Channel
0.035
28.13

3.31
3.31
11.40
6.00
3.45
0.55
60.6
6.45
178.14
613.70
1.46
2.92

section. This may indicate the need for additional cross sections.

CROSS SECTION
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Abbadia50.rep

E1ev

edededede ek

22 671 440. 244 26.624 438. 946

Je de e e de e e e

E1ev

DROROTOROROROR)

Sta

433.49 43.636 433.475

434.59

Coeff Contr.
1

dededededed

Left OB *

28.13

RIVER: F.Sso ABBADIA
REACH: 1 RS: 2.25%*
INPUT
Description:
Station Elevation Data num= 16
___Sta 'E1gv" Sta' E1ev' Sta E1ev' Sta
0 440.795 16.114 440.832 19 433 440 829
31.33 436.854 31.868 436.613 39.855 434.327 43.567
45.3 432.938 45.92 433.018 46.785 433.171 47.882
62.82 440.277
Manning's n values num=
' "S;a n Va1 Sta' nv 1' __Sta nval
0 .04 39.855 .035
Bank Sta: Left Right Lengths: Left Channel Right
39.855 47.882 28.125 28.125 28.125
CROSS SECTION OUTPUT Prof11e #Q Tr50 L
* E.G. Elev (m) 434,55 * Element
* vel Head (m) 0.60 * wt. n-val.
* W.S. Elev (m) 433.95 * Reach Len. (m)
* Crit w.s. (m) 434.13 * Flow Area (m2)
* E.G. Slope (m/m) *0.034664 * Area (m2)
* Q Total (m3/s) 11.40 * Flow (m3/s)
* Top wWidth (m) 5.86 * Top width (m)
* vel Total (m/s) 3.43 * Avg. Vvel. (m/s)
* Max Ch1l Dpth (m) 1.01 * Hydr. Depth (m)
* Conv. Total (m3/s) 61.2 * conv. (m3/s)
* Length wtd. (m) 28.13 * wetted Per. (m)
* Min ch ET (m) 432.94 * Shear (N/m2)
* Alpha 1.00 * Stream Power (N/m s) *
* Frctn Loss (m) 0.99 * Cum volume (1000 m3) *
* C & E Loss (m) 0.00 * Cum SA (1000 m2)

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross
section.

CROSS SECTION

RIVER: F.Sso ABBADIA
REACH: 1 RS: 2.125%
INPUT
Description:
Station Elevation Data num= 16
___sta 'E1gv" Sta E] v' Sta E1ey Sta' .
0 440.122 16 046 440 481 19.352 440.55 22.575
31.198 436.17 31.734 435.902 39.688 433.424 43.719
45.6 431.934 46.142 431.984 46.898 432.076 47.856

63.91 439.819

Fededededededededededen

between the current and

Fededededede ek R Rk kR Rk h R

53.798 439.184

Channel
0.035
28.13

3.32
3.32
11.40
5.86
3.43
0.57
61.2
6.40
176.27
605.20
1.37
2.76

This may indicate the need for additional cross sections.
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E1ev

dedededededed

Sta

439 937 26.512 438. 508

432.544 43.793 432.528

433.62

54.214 438.807
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Abbadia50.rep

Manning's n values num= 3
' "Sta N Va1 ' Sta N v 1' B Sta n val
0 .04 39.688 .035 47.856

Bank Sta: Left Right Lengths: Left Channel Right
39.688 47.856 28.125 28.125 28.125

CROSS SECTION OUTPUT Prof11e #Q Tr50 o

o
O
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

E.G. Elev (m) 433.58 * Element

vel Head (m) * 0.60 * wt. n-val.
w.S. Elev (m) * 432.97 * Reach Len. (m)
crit w.s. (m) * 433,15 * Flow Area (m2)
E.G. Slope (m/m) *0.034662 * Area (m2)

Q Total (m3/s) 11.40 * Flow (m3/s)
5.70 * Top width (m)
3.44 * Avg. vel. (m/s)
1.04 * Hydr. Depth (m)

Conv. Total (m3/s) * 61.2 * conv. (m3/s)

Top width (m)
vel Total (m/s)

Max Ch1l Dpth (m)

Frctn Loss (m)

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

Fededededededededededn

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross

Length wtd. (m) * 28.13 * wetted Per. (m)
Min Ch ET (m) * 431.93 * Shear (N/m2)
Alpha * 1.00 * Stream Power (N/m s) *

0.97 * Cum volume (1000 m3) *

Coeff Contr.
1

B R R R R R T

Left OB *

28.13

dedededededed ke de Rk kR Rk h R

Channel
0.035
28.13

3.31
3.31
11.40
5.70
3.44
0.58
61.2
6.35
177.08
609.87
1.28
2.59

between the current and

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 2
INPUT
Description:
Station Elevation Data num= 12
Sta E1ev Sta E1 v Sta E1ev Sta

0 439.45 19.27 440.27 22.48 439.63 26.4 438.07
39.52 432.52 43.95 431.58 45.9 430.93 47.01 430.98

54.63 438.43 65 439.36

Manning's n Vvalues num= 3

errirotenameydl ereagd, o nval eestd,,nyval

"""”“""6""""“i6;'“‘§9 52"“""t6§§"“ ;7 83 “‘""téi

Bank Sta: Left Right Lengths: Left Channel Right
39.52 47.83 22 22 22

CROSS SECTION OUTPUT Prof11e #Q Tr59 e St S S S S S o

%hE.G. Elev (m) * 432.61 * Element *

; vel Head (m) * 0.60 * wt. n-val. *

Pagina 8

OORORORORORR

Elev

Coeff Contr.

Sta E1ev

.1

Tl ddehddht

Left OB *

*

Tededdedehdd Nk

31.6 435.19
47.83 432.65

whkn

DROROTOROROROR)

.3

Channel

0.035

Expan.
.3

R

Expan.

TN ddehdd

Tehhhn

* Right OB

28.13

Tedededdehfd

* Right OB



i W.S. Elev (m) * 432.01
% crit w.s. (m) * 432.19
% E.G. Slope (m/m) *0.034449
% Q Total (m3/s) * 11.40
% Top width (m) * 5.57
% vel Total (m/s) * 3.44
% Max Ch1l bpth (m) * 1.08
% Conv. Total (m3/s) * 61.4
% Length wtd. (m) * 22.00
% Min ch ET (m) * 430.93
% Alpha * 1.00
% Frctn Loss (m) * 0.97
% C & E Loss (m) * 0.00

warning: The energy loss was greater than 1.0 ft (0.3 m).

previous cross
section.

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 1.
INPUT_ . .
Description: Sez. aggiunta
Station Elevation Data num=

e Sta .
O 439.03

Eev

e ¥ v % S t a e v
19.27 439.85

39.52 432.1 43.95 431.16

54.63 438.01 65 438.94
Manning's n values num=

' "S;a n Va1 ' Sta n Va1

0 .04 39.52 .035

Bank Sta: Left Right Length

39.52 47.83
Ineffective Flow num=

Sta L Sta R Elev Perman

0 43.19 440 T

48.65 65 440 T

CROSS SECTION O TP POt Tle #0 Tr30 sssssnnsssns

kR

* E.G. Elev (m) 432.26
% vel Head (m) 0.27
% w.S. Elev (m) 431.99
% crit w.s. (m) 431.75
% E.G. Slope (m/m) *0.007668
% Q Total (m3/s) 11.40
) 7.66

i Top width (m)

* Reach Len. (m) * 22.00 * 22.00
* Flow Area (m2) * * 3.32
* Area (m2) * * 3.32
* Flow (m3/s) * * 11.40
* Top Width (m) * * 5.57
* Avg. vel. (m/s) * * 3.44
* Hydr. Depth (m) * * 0.60
* conv. (m3/s) * * 61.4
* Wetted Per. (m) * * 6.36
* Shear (N/m2) * * 176.17
* Stream Power (N/m s) * *  605.27
* cum Volume (1000 m3) * 0.01 = 1.18
* Cum SA (1000 m2) ® 0.09 = 2.43

8

fdedededek

45.9 430.51 47.01
3
aota  noval
47.83 .04
s: Left channel Right
13 13 13
2
ent

*

Abbadia50.rep

22 48 439 21 26.4

Element
wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)

Pagina 9

Sta

Yoo e e v e e v o ok

between the current and

Elev

437.65

430.56

Coeff Congr.

B R R RSSO

31 6 434 77
47.83 432.23

Left OB *

2.

00

This may indicate the need for additional cross sections.

Sta

Channel
0.035
2.00
4.92
5.97
11.40
7.66

E1ev

Expan.
.5

dededhhhhhhn

22.00

Tehhhn

* Right OB

2.00
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i vel Total (m/s) * 2.31 * Avg. vel. (m/s) * * 2.31
Max ch1l ppth (m) 1.48 * Hydr. Depth (m) 1.09
% Conv. Total (m3/s) * 130.2 * conv. (m3/s) * * 130.2
% Length wtd. (m) * 2.00 * wetted Per. (m) * * 5.53
% Min ch ET (m) * 430.51 * Shear (N/m2) * * 66.92
% Alpha * 1.00 * stream Power (N/m s) * * 154.92
% Frctn Loss (m) * 0.02 * cum volume (1000 m3) * 1.08 * 0.00
C & E Loss (m) * 0.05 * cum SA (1000 m2) 2.29 *  0.03

ededededededehk

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.

BRIDGE
RIVER: F.sso ABBADIA
REACH: 1 RS: 1.7

INPUT
Description: Ponte S.R. 219

Distance from Upstream XS = 2
Deck/Roadway width = 9
weir Coefficient = 1.44
Upstream Deck/Roadway Coordinates
num= 9
' Sta H1 Cord Lo Cord Sta H1 Cord Lo'Cord' Sta H1 Cord Lo Cord
O 440 430 43.19 440 430 43.19 440 436.4
44 .43 440 438.55 45.67 440 438.88 46.91 440 438.55
48.65 440 436.4 48.65 440 430 65 440 430

Upstream Bridge Cross Section Data
Station Elevation Data num=
___sta 'E1ev Sta E1ev' __Sta E1ev' Sta' E1ev' B Sta' ' E1ev
0 439.03 19.27 439.85 22.48 439 21 26.4 437 65 31.6 434.77
39.52 432.1 43.95 431.16 45.9 430.51 47.01 430.56 47.83 432.23

54.63 438.01 65 438.94
Manning's n Vvalues num= 3
L - TR o U UL L U LA
0 .04 39.52 .035 47.83
Bank Sta: Left Right Coeff Contr. Expan.
39.52 47.83 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 43.19 440 T
48.65 65 440 T
Downstream Deck/Roadway Coordinates
num= 9
' Sta H1 Cord Lo Cord Sta H1 Cord Lo'Cord' Sta H1 Cord Lo'Cord
O 440 430 43.19 440 430 43.19 440 436.4
44 .43 440 438.55 45.67 440 438.88 46.91 440 438.55
48.65 440 436.4 48.65 440 430 65 440 430

Downstream Bridge Cross Section Data
Station Elevation Data num= 12
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s ey St LTy LSt LBy LSt By LSt Eley
0 438.78 19.27 439.6 22.48 438 96 26.4 437.4 31.6 434.52
39.52 431.85 43.95 430.91 45.9 430.26 47.01 430.31 47.83 431.98
54.63 437.76 65 438.69

Manning's n Vvalues num= 3
et el LLSta nval o LSta, n val
0 .04 39 52 035 47 83 .04
Bank Sta: Left Right Coeff Contr. Expan.
39.52 47.83 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 43.19 440 T
48.65 65 440 T

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad Crested
Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy

High Flow Method
Pressure and weir flow
Submerged Inlet Cd
Submerged Inlet + outlet Cd
Max Low Cord

o
o

Additional Bridge Parameters
Add Friction component to Momentum
Do not add weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream water surface

BRIDGE OUTPUT Profile #Q Tr50

* E.G. US. (m) g 432.26 * Element *Inside BR US *Inside BR DS *
* W.S. US. (m) * 431.99 * E.G. Elev (m) * 432.19 * 432.02 *
* Q Total (m3/s) * 11.40 * w.S. Elev (m) * 431.76 * 431.75

* Q Bridge (m3/s) * 11.40 * Crit w.S. (m) * 431.75 * 431.50

* Q Weir (m3/s) * * Max Ch1l bpth (m) * 1.25 = 1.49

* Weir Sta LTt (m) * * vel Total (m/s) * 2.90 * 2.28

* Weir Sta Rgt (m) * * Flow Area (m2) * 3. 5.00

* Weir Submerg * * Froude # Chl * 0. 0.69

* Weir Max Depth (m) * * Specif Force (m3) * 5 5.68

* Min E1 Weir Flow (m) * 440.00 * Hydr Depth (m) * 0 1.10

* Min E1 Prs (m) * 438.88 * w.P. Total (m) * 5 5.55

* pelta EG (m) * 0.32 * Conv. Total (m3/s) 133.0

* pelta wS (m) * 0.49 * Top width (m) 4.53

* BR Open Area (m2) * 37.47 * Frctn Loss (m) * 0.02

* BR Open vel (m/s) * 2.90 * C & E Loss (m) * . ’ 0.05

* coef of Q * * Shear Total (N/m2) * 111.91 = 64.80

* Br Sel Method *Energy only * Power Total (N/m s) * 325.06 147.89

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for
additional cross sections.
qarninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is
ess than
0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for
additional cross sections.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is
ess than

Pagina 11
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Abbadia50.rep
0.7 or greater than 1.4. This may indicate the need for additional cross
sections.

CROSS SECTION

RIVER: F.sso ABBADIA
REACH: 1 RS: 1.5

INPUT

Description: Sez. aggiunta

Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Ele

R R kR o R R kA ok L o o R T R R Rk e ok R T ok S T S S S R

0 438.78 19.27 439.6 22.48 438.96 26.4 437.4 31.6 434.52
39.52 431.85 43.95 430.91 45.9 430.26 47.01 430.31 47.83 431.98
54.63 437.76 65 438.69

Tl dedehddht Tl ddhddhddhdhn

Manning's n Vvalues num= 3
Sta n val Sta n val Sta n val

Fedede et

0 .04 39.52 .035 47.83 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
39.52 47.83 28.5 28.5 28.5 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 43.19 440 T
48.65 65 440 T

CROSS SECTION OUTPUT Profile #Q Tr50

R R R R R R Sk e Sk e o A o R R T Sk L o S R R AR Tk R T ok S i o S A AR o L

vel Head (m) * 0.44 * wt. n-val. * * 0.035
W.S. Elev (m) * 431.50 * Reach Len. (m) * 28.50 * 28.50 * 2
Crit w.s. (m) * 431.50 * Flow Area (m2) * * 3.86
E.G. Slope (m/m) *0.016208 * Area (m2) * * 4.29
Q Total (m3/s) * 11.40 * Flow (m3/s) * * 11.40
Top width (m) * 6.41 * Top width (m) * * 6.41
vel Total (m/s) * 2.96 * Avg. vel. (m/s) * * 2.96
Max Ch1l bpth (m) * 1.24 * Hydr. Depth (m) * * 0.88
Conv. Total (m3/s) * 89.5 * conv. (m3/s) ® * 89.5
Length wtd. (m) *  28.50 * wetted Per. (m) * * 5.27
Min ch ET (m) * 430.26 * Shear (N/m2) * * 116.40
Alpha * 1.00 * stream Power (N/m s) * * 344.02
Frctn Loss (m) * 0.45 * cum volume (1000 m3) * 0.01 = 1.02
C & E Loss (m) * 0.06 * cum SA (1000 m2) ® 0.09 = 2.23

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there

R R R R R kR R S R R R R kS e b S o A R R T Sk S ok S S S T o AR T R R S R R SR T

8.50

0.00
0.03

kR

is not a valid subcritical answer. The program defaulted to critical depth.
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CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 1.4375*
INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

Fededededededd kR d R R R R Rk h kbbb bk hhh kR RN R Fedededede R dededdodedek Fededede e dddedededed

0 437.854 18.688 438.131 19. 694 437 927 21 801 437. 524 25.603 436 116
30.645 433.539  34.49 432.326 38.326 431.154 42.446 430.296 44.259 429.711
g4.3§i 4%9.;32 44.805 429.738 46.073 429.788 47.413 431.27 54.093 436.393

4. 437.

Manning's n values num= 3
' "S;a n Va1 Sta' n y§1' . Sta n Va1
0 .04 38.326 .035 47 413 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
38.326 47.413 28.5 28.5 28.5 i .3

CROSS SECTTON OUTPUT Profile #0 Tro0 eessssss

% E.G. Elev (m) * 431.23 * Element * Left oB * Channel * Right OB
% vel Head (m) * 0.61 * wt. n-val. * * 0.035
% w.S. Elev (m) * 430.63 * Reach Len. (m) * 28,50 * 28.50 *  28.50
% Crit w.s. (m) * 430.81 * Flow Area (m2) * * 3.30
% E.G. Slope (m/m) *0.035798 * Area (m2) * * 3.30
% Q Total (m3/s) * 11.40 * Flow (m3/s) * * 11.40
% Top width (m) * 5.98 * Top width (m) * * 5.98
% vel Total (m/s) * 3.45 * Avg. vel. (m/s) * * 3.45
* wax chl Dpth (m)  *  0.92 * Hydr. Depth (m) * 0.55
% Conv. Total (m3/s) * 60.3 * Conv. (m3/s) * * 60.3
% Length wtd. (m) * 28.50 * wetted Per. (m) * * 6.48
% Min ch ET (m) * 429.71 * shear (N/m2) * * 179.01
% Alpha * 1.00 * stream Power (N/m s) * *  617.65
% Frctn Loss (m) * 0.66 * cum volume (1000 m3) * 0.92 * 0.00
% C & E Loss (m) * 0.05 * cum SA (1000 m2) 2.05 *  0.03

dedededehdhk

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA
REACH: 1 RS: 1.375%
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INPUT
Description:

Abbadia50.rep

Station Elevation Data num= 16
o Sta . E1ev' s Sta... E1ev'I . Sta . E1ev.l'. Sta . E1ev.l' ISta i E1ev
O 436 927 18 106 436 662 19 08 436 46 21. 122 436 087 24 805 434 831
29.691 432.557 33.416 431.468 37.132 430.458 40.941 429.681 42.618 429.163
42.998 429.178 43.376 429.201 45.135 429.266 46.995 430.56 53.556 435.026
63.562 435.922
Manning's n Vvalues num= 3
cenaStd, Vel | Sta onval LSta n val
0 04 37 132 .035 46 995 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
37.132 46.995 28.5 28.5 28.5 .1 .3
gROSS SECTION OUTPUT Prof11e #Q TFSO R
* E.G. Elev (m) * 430.46 * Element * Left OB * Channel * Right OB
* vel Head (m) * 0.34 * wt. n-val. * * 0.035
i W.S. Elev (m) * 430.12 * Reach Len. (m) * 28.50 * 28.50 28.50
* Ccrit w.s. (m) * 430.15 * Flow Area (m2) * * 4.41
* E.G. Slope (m/m) *0.017890 * Area (m2) * * 4.41
i Q Total (m3/s) * 11.40 * Flow (m3/s) * * 11.40
i Top width (m) * 7.55 * Top width (m) * * 7.55
* vel Total (m/s) * 2.58 * Avg. vel. (m/s) * * 2.58
i Max Ch1l bpth (m) * 0.95 * Hydr. Depth (m) * * 0.58
i Conv. Total (m3/s) * 85.2 * Conv. (m3/s) * * 85.2
i Length wtd. (m) * 28.50 * wetted Per. (m) * * 7.94
* Min ch E1T (m) * 429.16 * Shear (N/m2) * * 97.48
* Alpha * 1.00 * Stream Power (N/m s) * * 251.77
i Frctn Loss (m) * 0.70 * Cum volume (1000 m3) * 0.01 = 0.81 0.00
i C & E Loss (m) * 0.08 * Cum SA (1000 m2) * 0.09 = 1.86 0.03
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for
additional cross sections.
warning: The energy Toss was greater than 1.0 ft (0.3 m). between the current and
previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA
REACH: 1 RS: 1.3125%*
INPUT

Description:

Station Elevation Data num= 16
___sta 'E1gv" Sta E1 . Sta E1ev
0 436.001 17 524 435 194 18 467 434 993

28.736 431.576
41.464 428.633
62.844 434.539

32.341 430.61
41.946 428.664

Manning's n values num=

35.939 429.761 39.437

44.198 428.745
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Abbadia50.rep
Sta n Va1 Sta n Va1 Sta n val

O .04 35.939 .035 46.578 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
35.939 46.578 28.5 28.5 28.5 i .3

CROSS SECTION OUTPUT Prof11e #Q Tr50 o

dedededehdededehhh NN N ddddddddddhh NN hddddd

E.G. Elev (m) * 429.83 * Element * Left OB * cChannel * Right OB
vel Head (m) * 0.43 * wt. n-val. * * 0.035

W.S. Elev (m) * 429.40 * Reach Len. (m) * 28.50 * 28.50 * 28.50
crit w.s. (m) * 429.51 * Flow Area (m2) * * 3.95

E.G. Slope (m/m) *0.026792 * Area (m2) * * 3.95

Q Total (m3/s) * 11.40 * Flow (m3/s) * * 11.40

Top width (m) * 7.88 * Top width (m) * * 7.88

vel Total (m/s) * 2.89 * Avg. vel. (m/s) * * 2.89

Max Ch1l Dpth (m) * 0.79 * Hydr. Depth (m) * * 0.50

Conv. Total (m3/s) * 69.6 * conv. (m3/s) * * 69.6

Length wtd. (m) * 28.50 * wetted Per. (m) * * 8.13

Min Ch ET (m) * 428.61 * Shear (N/m2) * * 127.53

Alpha * 1.00 * Stream Power (N/m s) * * 368.37

Frctn Loss (m) * 0.62 * Cum volume (1000 m3) * 0.01 * 0.69 * 0.00
C & E Loss (m) * 0.01 * cum SA (1000 m2) * 0.09 * 1.64 = 0.03

edededededededehh RN R deddedededdeddeddhdh RN hdeddededededededededededededededededeh RN deddedededededdeddehhhhhhn

BOR R R R R R R R b R R R R R R R OE R R R b R R R R R b R OE b R X

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA
REACH: 1 RS: 1.25%

INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta 1 Sta E1ev Sta E1ev Sta E1ev
0 435.075 16.942 433.725 17.854 433 527 19 764 433 215 23.21 432.262
27.782 430.594 31.267 429.752 34.745 429.065 37.932 428.453 39.335 428.065
22.339 4%%.289 40.517 428.128 43.26 428.223 46.16 429.14 52.483 432.291
.125 433.155

Jedededededede sk Fedededededededededeh Fedede et dddedededed

Manning's n values num= 3
Sta n Va1 Sta n Va1 Sta n val

Fededddededdhh kR h R d R R Rk k kN tdedede ek deddhh

O .04 34.745 .035 46.16 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
34.745 46.16 28.5 28.5 28.5 i .3

CROSS SECTION OUTPUT Profile #Q Tr50

kR

* E.G. Elev (m) * 429.16 * Element * Left OB * cChannel * Right OB
* vel Head (m) * 0.30 * wt. n-val. * * 0.035
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Abbadia50.rep
* W.S. Elev (m) * 428.86 * Reach Len. (m) * 28.50 * 28.50

crit w.s. (m) * 428.89 * Flow Area (m2) * * 4.71
E.G. Slope (m/m) *0.018691 * Area (m2) * * 4.71
Q Total (m3/s) * 11.40 * Flow (m3/s) * * 11.40
Top width (m) * 9.47 * Top width (m) * * 9.47
vel Total (m/s) * 2.42 * Avg. vel. (m/s) * * 2.42
Max Ch1l Dpth (m) * 0.80 * Hydr. Depth (m) * * 0.50
Conv. Total (m3/s) * 83.4 * conv. (m3/s) * * 83.4
Length wtd. (m) * 28.50 * wetted Per. (m) * * 9.66
Min Ch ET (m) * 428.07 * Shear (N/m2) * * 89.36
Alpha * 1.00 * Stream Power (N/m s) * *  216.22
Frctn Loss (m) * 0.63 * Cum volume (1000 m3) * 0.01 * 0.56
C & E Loss (m) * 0.04 * cum SA (1000 m2) * 0.09 * 1.39

%Sk Sk s Sk SR SE s Sk SR SE 3k ok SR SE F ok 3R SE 3F ok 3k SF 3 Ok o

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA
REACH: 1 RS: 1.1875%*

INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta 1 Sta Elev Sta E1ev Sta E1ev
0 434.149 16.36 432.256 17.24 432.06 19 085 431. 778 22.413 430 978
26.827 429.613 30.193 428.894 33.551 428.369 36.428 427.838 37.694 427.516
22.383 4%{.541 39.088 427.591 42.323 427.701 45.743 428.43 51.946 430.924
.4 431.77

T fdehddehddhNdh Nl ddhddhdh T NNl fd R ddfdd R

Manning's n values num= 3
Sta n Va1 Sta n Va1 Sta n Va1

Fededddededdhh kR h R d kR Rhk Skl kN edede ek hhk

O .04 33.551 .035 45.743 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
33.551 45.743 28.5 28.5 28.5 i .3

CROSS SECTION OUTPUT Profile #Q Tr50

E.G. Elev (m) * 428.55 * Element * Left OB * Channel *
vel Head (m) * 0.33 * wt. n-val. * * 0.035
w.S. Elev (m) * 428.22 * Reach Len. (m) * 28.50 * 28.50
crit w.s. (m) * 428.29 * Flow Area (m2) * * 4.48
E.G. Slope (m/m) *0.024729 * Area (m2) * * 4.48
Q Total (m3/s) * 11.40 * Flow (m3/s) * * 11.40
Top width (m) * 10.37 * Top width (m) * * 10.37
vel Total (m/s) * 2.55 * Avg. vel. (m/s) * * 2.55

%Sk Sk s Sk Sk SE S Sk 3R SE SE Sk R SF S 3k R % 3

Max Ch1l Dpth (m) * 0.70 * Hydr. Depth (m) * * 0.43
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Abbadia50.rep
Conv. Total (m3/s) * 72.5 * conv. (m3/s) * * 72.5

Length wtd. (m) * 28.50 * wetted Per. (m) * * 10.51
Min Ch ET (m) * 427.52 * Shear (N/m2) * * 103.39
Alpha * 1.00 * Stream Power (N/m s) * * 263.13
Frctn Loss (m) * 0.61 * Cum volume (1000 m3) * 0.01 * 0.43
C & E Loss (m) * 0.00 * cum SA (1000 m2) * 0.09 = 1.11

R I R R N

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA
REACH: 1 RS: 1.125*%

INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta 1 Sta E1ev Sta E1ev Sta E1ev
0 433.223 15.778 430. 787 16.627 430 593 18 406 430. 342 21.615 429 694
25.873 428.631 29.119 428.036 32.357 427.672 34.923 427.224 36.053 426.967
gg.ggg 4%8.222 37.659 427.054 41.385 427.179 45.325 427.72 51.409 429.557
. 430.

Fededededededeh Rk Fedededede e dededdodedek Fedededed e dodedededed

Manning's n values num= 3
Sta n Va1 Sta n Va1 Sta n, Va1

Fededddededd kR h R d kR Rk k kN edede ek hhk

O .04 32.357 .035 45.325 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
32.357 45.325 28.5 28.5 28.5 i .3

CROSS SECTION OUTPUT Profile #Q Tr50

E.G. Elev (m) * 427.91 * Element * Left OB * Channel
vel Head (m) * 0.24 * wt. n-val. * * 0.035
w.S. Elev (m) * 427.67 * Reach Len. (m) * 28.50 * 28.50
crit w.s. (m) * 427.69 * Flow Area (m2) * * 5.27
E.G. Slope (m/m) *0.018606 * Area (m2) * 0.00 * 5.27
Q Total (m3/s) * 11.40 * Flow (m3/s) * * 11.40
Top width (m) * 12.64 * Top width (m) * 0.01 * 12.63
vel Total (m/s) * 2.16 * Avg. vel. (m/s) * * 2.16
Max Ch1l Dpth (m) * 0.71 * Hydr. Depth (m) * * 0.42
Conv. Total (m3/s) * 83.6 * conv. (m3/s) * * 83.6
Length wtd. (m) * 28.50 * wetted Per. (m) * * 12.73
Min Ch ET (m) * 426.97 * Shear (N/m2) * * 75.49
Alpha * 1.00 * Stream Power (N/m s) * * 163.35
Frctn Loss (m) * 0.61 * Cum volume (1000 m3) * 0.01 * 0.29
C & E Loss (m) * 0.03 * cum SA (1000 m2) * 0.09 * 0.78

S Sk Sk s Sk SR SR 3 b SR SE 3 Sk SR SE 3k ok SR SE 3 ok SR SE 3 ok SR SE 3 ok SR 3E 3 ok ok
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Abbadia50.rep
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 1.0625*
INPUT
Description:
Station Elevation Data num= 16
Sta E1ev Sta 1 Sta E1ev Sta E1ev Sta E1ev

0 432.296 15.195 429. 318 16 013 429 127 17 727 428 906 20 818 428 409
24.918 427.65 28.044 427.178 31.164 426.976 33.419 426.61 34.411 426.419
33.3%3 4%8.385 36.229 426.517 40.448 426.657 44.908 427.01 50.872 428.19
59. 429.004

Manning's n values num= 3
' "Sta n Va1 Sta' n Va1 Sta n Va1
0 .04 31.164 .035 44.908 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
31.164 44.908 28.5 28.5 28.5 i .3

CROSS SECTION OUTPUT Profile #Q Tr50

E.G. Elev (m) * 427.31 * Element * Left OB * Channel * Right OB
vel Head (m) * 0.26 * wt. n-val. * 0.040 * 0.035 * 0.040
W.S. Elev (m) * 427.04 * Reach Len. (m) * 28.50 * 28.50 * 28.50
crit w.s. (m) * 427.10 * Flow Area (m2) * 0.04 * 5.01 * 0.00
E.G. Slope (m/m) *0.024405 * Area (m2) * 0.04 * 5.01 * 0.00
Q Total (m3/s) * 11.40 * Flow (m3/s) * 0.01 * 11.38 * 0.00
Top width (m) * 14.96 * Top width (m) * 1.04 * 13.74 * 0.17
vel Total (m/s) * 2.26 * Avg. vel. (m/s) * 0.41 * 2.27 * 0.25
Max Ch1l Dpth (m) * 0.62 * Hydr. Depth (m) * 0.03 * 0.36 * 0.02
Conv. Total (m3/s) * 73.0 * conv. (m3/s) * 0.1 = 72.9 * 0.0
Length wtd. (m) * 28.50 * wetted Per. (m) * 1.05 = 13.81 * 0.17
Min ch E1 (m) * 426.42 * shear (N/m2) * 8.07 * 86.87 * 3.96
Alpha * 1.01 * Stream Power (N/m s) * 3.29 * 197.29 * 1.00
Frctn Loss (m) * 0.60 * Cum volume (1000 m3) * 0.01 * 0.15 * 0.00
C & E Loss (m) * 0.00 * cum SA (1000 m2) * 0.07 * 0.40 = 0.03

s dededededefdededefhdede Nl hddefhddedNddedhdddefddde Al de NNl A dehddedeNhddeNdddeNhdde N hddedhddedhddedhddedehddd

B R T T R A A R Y

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 1

INPUT

Description:

Station Elevation Data num= 9
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Abbadia50.rep
___sta 'E1ev Sta E1ev' Sta E1ey Sta' ) E1ev g $ta E1ev
0 431.37 15.4 427.66 26.97 426.32 29.97 426 28 32.77 425.87
33.79 425.91 34.8 425.98 44.49 426.3 59.25 427.62

Manning's n values num= 3
Sta n Va1 Sta n Va1 Sta n, Va1

Fededdedededd kR d R d R R R Rk kbbb ke h kR Rk Rk

O .04 29.97 .035 44 49 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
29.97 44.49 0 0 0 .3

CROSS SECTION OUTPUT Profile #Q Tr50

E“E.G. Elev (m) * 426.66 * Element * Left OB * Channel *
% vel Head (m) * 0.20 * wt. n-val. * 0.040 = 0.035
E w.S. Elev (m) * 426.46 * Reach Len. (m)

} crit w.s. (m) * 426.49 * Flow Area (m2) * 0.56 * 5.27
E E.G. Slope (m/m) *0.019922 * Area (m2) * 0.56 * 5.27
E Q Total (m3/s) * 11.40 * Flow (m3/s) * 0.52 * 10.79
E Top width (m) * 20.50 * Top width (m) * 4.20 * 14.52
% vel Total (m/s) * 1.91 * Avg. vel. (m/s) * 0.92 * 2.05
} Max Ch1l Dpth (m) * 0.59 * Hydr. Depth (m) * 0.13 * 0.36
} Conv. Total (m3/s) * 80.8 * conv. (m3/s) * 3.7 * 76.5
E Length wtd. (m) * * wWetted Per. (m) * 4.21 * 14.56
E Min ch E1 (m) * 425.87 * shear (N/m2) ¥ 26.04 * 70.71
E Alpha * 1.10 * Stream Power (N/m s) * 23.98 * 144.81
E Frctn Loss (m) * 0.63 * Cum volume (1000 m3) *

% C & E Loss (m) * 0.02 * Cum SA (1000 m2)

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .
section. This may indicate the need for additional cross sections.

SUMMARY OF MANNING'S N VALUES

River:F.sso ABBADIA

¢ * .04% .035% .04
*1 * 2.875% * .04* .035%* .04*
% .75% * .04 .035% .04
.625% * .04* .035%* .04*
L5 * .04 .035* .04
.375% * .04* .035%* .04*
.25% * .04 .035% .04
.125%* * .04* .035%* .04*
* .04 .035% .04
.8 * .04* .035%* .04*
:':Brv-i dge * % £
.5 * .04* .035%* .04*
.4375% * .04 .035% .04
.375%* * .04* .035%* .04*
-3125% * .04 .035% .04
.25% * .04* .035%* .04*
.1875% % .04 .035% .04

s
=
w

-

'—\
RPRREPRREPRRERENNNNNNN

~
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Right OB
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0.14
0.14
0.09
1.78
0.65
0.08
0.7
1.79
15.49
10.09
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Abbadia50.rep
i% .04%* .035%* .O4j

*1

T fdehddhdhNddnd

Tl ddehdd RGNl ddhdhn

SUMMARY OF REACH LENGTHS

River: F.sso ABBADIA

Fedededededede et dede e deh R

L River sta. ¥ Channel

3

*1 x  2.875%
L75%

28.125*  28.125*
28.125*  28.125%
28.125*  28.125*
28.125*  28.125%
28.125*  28.125*
28.125*  28.125%
28.125*  28.125*
28.125%  28.125%

22* 22*

13* 13*

? 28.5% 28.5% 28.
.4375% * 28.5% 28.5% 28.
.375% * 28.5% 28.5% 28.
.3125%* * 28.5% 28.5% 28.
.25% * 28.5% 28.5% 28.
.1875%* * 28.5% 28.5% 28.
.125% * 28.5% 28.5% 28.
.0625* ¥ 28.gf 28.8f 28.

,
'—l
s
RPRRPRRERPREPRERRENNNNNNN
(94

ssQuUuiuTuTuTuTuiTuT o

el dedehddefdh Nl Nl ddRddRdddhNddehddehddRdd Nl Nl dd ik

TededNdh TeddeRdedfdeh NS fdhddhdh NVl ddhddNNddd Nl ddhdd
T ddehddn TdRdeNh SRRl ddhddRhdh Nl ddehddNdd Nl Nl Rdhddhdh Nl Ndhddn

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: F.sso ABBADIA

L1
.1*
L
.1*
L
.1*
L
L
L
.3
.3
1w
.1*
L
.1*
L
.1*
_l*
.1*

FwWwwwwwwwwu UTWWWWwWWwWwwww :
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HEC-RAS Plan: plan Tr50 River: F.sso ABBADIA Reach: 1 Profile: Q Tr50

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

1 3 Q Tr50 11.40 438.96 440.13 440.13 440.43 0.012644 2.45 4.98 9.14 0.94
1 2.875* Q Tr50 11.40 437.96 438.83 439.11 439.70 0.060567 4.12 2.77 5.91 1.92
1 2.75* Q Tr50 11.40 436.95 437.97 438.09 438.47 0.028223 3.14 3.63 6.67 1.34
1 2.625* Q Tr50 11.40 435.95 436.90 437.10 437.53 0.038533 3.51 3.24 6.21 1.55
1 2.5* Q Tr50 11.40 434.95 435.93 436.10 436.51 0.033454 3.35 3.40 6.22 1.45
1 2.375* Q Tr50 11.40 433.94 434.93 435.11 435.54 0.035429 3.45 3.31 6.00 1.48
1 2.25* Q Tr50 11.40 432.94 433.95 434.13 434.55 0.034664 3.43 3.32 5.86 1.46
1 2.125* Q Tr50 11.40 431.93 432.97 433.15 433.58 0.034662 3.44 3.31 5.70 1.44
1 2 Q Tr50 11.40 430.93 432.01 432.19 432.61 0.034449 3.44 3.32 5.57 1.42
1 1.8 Q Tr50 11.40 430.51 431.99 431.75 432.26 0.007668 231 4.92 7.66 0.71
1 1.7 Bridge

1 15 Q Tr50 11.40 430.26 431.50 431.50 431.94 0.016208 2.96 3.86 6.41 1.01
1 1.4375* Q Tr50 11.40 429.71 430.63 430.81 431.23 0.035798 3.45 3.30 5.98 1.48
1 1.375* Q Tr50 11.40 429.16 430.12 430.15 430.46 0.017890 2.58 4.41 7.55 1.08
1 1.3125* Q Tr50 11.40 428.61 429.40 429.51 429.83 0.026792 2.89 3.95 7.88 1.30
1 1.25* Q Tr50 11.40 428.07 428.86 428.89 429.16 0.018691 2.42 4.71 9.47 1.10
1 1.1875* Q Tr50 11.40 427.52 428.22 428.29 428.55 0.024729 2.55 4.48 10.37 1.24
1 1.125* Q Tr50 11.40 426.97 427.67 427.69 427.91 0.018606 2.16 5.27 12.64 1.07
1 1.0625* Q Tr50 11.40 426.42 427.04 427.10 427.31 0.024405 2.27 5.05 14.96 1.20
1 1 Q Tr50 11.40 425.87 426.46 426.49 426.66 0.019922 2.05 5.97 20.50 1.09
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436 T T T T T T T T T T T T T
0 10 20 30 40 50 60
Station (m)

1




Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06 Plan: Plan 02

Flow: Tr50
River = F.sso ABBADIA Reach=1 RS =2.625*
% 035 % 04 >||
443
I Legend
e e | B
i EG Q Tr50
= -+
441 ] Crit Q Tr50
4401 WS Q Tr50
— —_—
439 1 Ground
u [ ]
438 1 -~ Bank Sta
437+ s
4364 \‘\-/./'/
435 T T T T T T T T T T T T T T T T T T
0 30 40 50 60
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach =1 RS = 2.5*
k ‘IF .035 % 04 %
443, Legend
wr--
1 EG Q Tr50
441 -
440: Crit Q Tr50
1 WS Q Tr50
4397
438+ Ground
] °
437+ Bank Sta
436-] e,
435+ \'\_,./'/
434 T T T T T T T T T T T T T T T T T T T T T
0 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach=1 RS =2.375*
‘IF .035 % 04 %
44;
3 Legend
] EG QTr50
440 +
] Crit Q Tr50
438 WS Q Tr50
] -
] Ground
436 °
] gl Vad Bank Sta
434 T
432 . ! . . . . ! . . . . ! . . . . ! . . . .
0 30 40 50 60 70

Station (m)

2




Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach=1 RS =2.25*
04 % .035 % .04 %
442: Legend
440 EG Q+ Tr50
b Crit Q Tr50
438 WS Q Tr50
] -
] Ground
436 [
] Bank Sta
4321 . . . . : . . . . : . : . . . . | . : . | . .
0 10 20 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach=1 RS =2.125*%
k .04 % 035 % .04 %

442 1 Legend
4407 EG QTr50
i +

] WS Q Tr50

] —_—
436 B Ground

1 [ ]
4344 Bank Sta
4324
430 . . . . . . . . . . . . . . . . . . . : . : . .

0 10 20 30 40 50 60 70

Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach=1 RS=2
sle sle |
.04 .035 .04

4421 T T ] -

] egend
440 EG QTr50
I +

] Crit Q Tr50
4387 Q—

] WS Q Tr50

] —
436; Ground

1 [ ]
434 Bank Sta
4327
430+ : : : : : : : : : : : : : : : : : : : : : : ! : :

0 10 20 30 40 50 60 70

Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach =1 RS = 1.8 Sez. aggiunta
04 % 035 % - .04 %
440: Legend
4381 EG Q Tr50
] WS Q Tr50
4 -+
436 Crit Q Tr50
] -
] Ground
434
] Ineff
1 [
432,: Bank Sta
430+ ‘ ‘ ‘ : ‘ ‘ ‘ ‘ | ‘ ‘ | ‘ ]
0 10 20 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach=1 RS=1.7 BR Ponte S.R. 219
.04 % 035 % .04 %
440: Legend
438 EG Q Tr50
] WS Q Tr50
Bl -+
4367 Crit Q Tr50
E Ground
434
] Ineff
] -/A °
432 - » Bank Sta
430 . T T T T T T T T T T T T T
0 10 20 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach=1 RS=17 BR Ponte S.R. 219
.04 % 035 % .04 %
440: Legend
e B O ——
438 EG Q Tr50
] WS Q Tr50
q +:
436 Crit Q Tr50
] -
] Ground
434
] Ineff
1 ®
4327 - Bank Sta
4307 T T T T T T T T T T T
0 10 20 30 40 50 60 70
Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach =1 RS =1.5 Sez. aggiunta
.04 % 035 % 04 %

440: Legend

e e N | RO
438{ EG Q Tr50

] WS Q Tr50

4 +
436 Crit Q Tr50

] -

] Ground
434

] Ineff

1 [
432,: Bank Sta
430 . . . . : . . . . : . . . . : . . . . | . . - . : . . . . | . . . .

0 10 20 30 40 50 60 70

Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach=1 RS =1.4375*

k .04 % .035 % .04 %

440 1 Legend
4383 EG QTr50
i +
4365 Crit Q Tr50

] WS Q Tr50

i —_—
434 B Ground

1 ®
432{ Bank Sta

] g vad
4307 e
4281 . . . . : . . . . : . . . . : . . . . : . . . . ! . . . . ! . . . .

0 10 20 30 40 50 60 70

Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach=1 RS =1.375*
sk sle |
.04 T .035 T .04 >

430: Legend
436{ EG (\1 Tr50

] Crit Q Tr50
434 WS Q Tr50

] -

] Ground
432 °

] Bank Sta
4307 S \-\.,._——-/
428 . . . . | . . . . | . . . . | . . . . | . . . . | . . . . ! . . . .

0 10 20 30 40 50 60 70

Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06 Plan: Plan 02

Flow: Tr50
River = F.sso ABBADIA Reach=1 RS =1.3125*%
.04 % .035 ‘lp 04 %
4377
] Legend
o e | S ——
] EG Q Tr50
435 -
434; Crit Q Tr50
i WS Q Tr50
433+
] - =
432 Grc:md
431 Bank Sta
430i - —
429 \.\._n—.———'/
428 T ; | ; ! ; ; ; ; ! ; ; ! ; ; , , ! , , , ,
0 10 20 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach=1 RS =1.25*
k .04 % .035 % .04 %
436
i Legend
T e e B B B | e
B EG Q Tr50
~ +
434 4 Crit Q Tr50
4337 WS Q Tr50
- —_—
432, Ground
i [
431 | Bank Sta
430
429+ B S \.\- -—-"4.//
428 T T T T T T T T T = T T T T T T T T T T T T
0 10 20 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach=1 RS =1.1875*
.04 % .035 % 04 4
435
] Legend
B — e
f EG Q Tr50
— +
433 i Crit Q Tr50
432 WS Q Tr50
- —_—
4317 Ground
u [ ]
430 1 Bank Sta
429
1 g -
428 e .
427 T T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70

Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach=1 RS =1.125*
.04 % .035 % 04 >||
4347 Legend
A T N e
i EG Q Tr50
— +
4327 Crit Q Tr50
4317 WS Q Tr50
—| —_—
430, Ground
i °
429 | Bank Sta
428+ —~sszoooee- o
427 T e
426 T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach=1 RS =1.0625*
k .04 % .035 % .04 %
433 ] Legend
B
432; EG Q Tr50
| 4
.| Crit Q Tr50
] WS Q Tr50
-
Ground
[
Bank Sta
427 e
426 T T T T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr50
River = F.sso ABBADIA Reach=1 RS=1
.04 % .035 JF 04 %
43 ] Legend
L
431; EG Q Tr50
] +
4301 Crit Q Tr50
420 WS Q Tr50
1 -
] Ground
428 o
] Bank Sta
427
4267 '\._.—_-/k,
425 : : : : : : : : : : : T : : : : T : : T : : : :
0 10 20 30 40 50 60
Station (m)
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ABBADIA.rep

HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 second Street
Davis, California

XXXXXX XXXX XXXX XX XXXX
X X X X X X X

X X X X X
XXX XXXX XXXXXX XXXX
X X X X X
X X X X X X
XXXXXX XXXX X X X X XXXXX

X
XXXXX XXXX

XXX X X XX
XXX XXX X
XXX X X

X X

PROJECT DATA

Project Title: MACROAREA 06

Project File : ABBADIA.prj

Run Date and Time: 23/10/2006 10.09.49

Project in SI units

Project Description:
verifica MACROAREA 06 - FOSSO DELL'ABBADIA

FLOW DATA

Flow Title: Tr200
Flow File : n:\2006\06033\Integrazione\HEC_ABBADIA\ABBADIA.f01l

JORORCONON

Flow Data (m3/s)
River Reach RS * Q Tr200
* F.SSo ABBADIA 1 3 * 1

* SR R R R R ko S R R A kR Sk o S S R AR Tk A ok A o kR R R O ok L

*

FE O

Boundary Conditions

Fededhhhhhh RN R hddddddeddddddhh RN RN fddddededdedededddhh RN N fdddedededededdd

Profile * Upstream

RS % to

* F.SSO ABBADIA 1 Q Tr200 * Critical
quma1 S =0.019 *

GEOMETRY DATA

Geometry Title: MACROAREA 06 - FOSSO DELL'ABBADIA
Geometry File : n:\2006\06033\Integrazione\HEC_ABBADIA\ABBADIA.g01l

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 3
INPUT

Description:
Station Elevation Data

0 444.83 16.52 442.94 32.12 440.96 40.86 439.75 42.66 439.17
43.5 438.96 44.59 439.22 48.04 440.41 56.28 443.03

Manning's n Vvalues num= 3
Sta n val Sta n val Sta n val
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ABBADIA. rep

xR hNNfdddedededededddh

0 .04 40.86 .035  48. 04 .04

JORORORON

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
40.86 48.04 28.125 28.125 28.125 .1 .3

CROSS SECTION OUTPUT Prof11e #Q Tr200 )

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there

TedehddehdedRhddeh Nl ddhddhNdd Nl Nl ddNdddhNdhfdhdd

kR

B R R R R A R o L R L A R R kR R Tk o L S R kS i o S Rk Ak ko o S Rk Rk R T o S o S S R ko S Tk o S Sk R S R AR Sk S

1 vel Head (m) * 0.32 * wt. n-val. * 0.040 * 0.035
1 W.S. Elev (m) * 440.31 * Reach Len. (m) * 28.13 * 28.13 * 28.13
1 Crit w.s. (m) * 440.31 * Flow Area (m2) * 1.14 = 5.65
1 E.G. Slope (m/m) *0.011517 * Area (m2) * 1.14 = 5.65
1 Q Total (m3/s) * 16.00 * Flow (m3/s) * 1.31 * 14.69
1 Top width (m) * 10.96 * Top width (m) * 4.07 * 6.90
1 vel Total (m/s) * 2.36 * Avg. vel. (m/s) * 1.15 = 2.60
1 Max Ch1l bpth (m) * 1.35 * Hydr. Depth (m) * 0.28 * 0.82
1 Conv. Total (m3/s) * 149.1 * conv. (m3/s) * 12.2 * 136.9
1 Length wtd. (m) *  28.13 * wetted Per. (m) * 4.10 * 7.23
1 Min ch ET (m) * 438.96 * Shear (N/m2) * 31.49 * 88.24
1 Alpha * 1.14 * Stream Power (N/m s) * 36.06 * 229.50
1 Frctn Loss (m) * 0.33 * cum volume (1000 m3) * 0.04 = 2.46 0.01
1 C & E Loss (m) * 0.00 * cum SA (1000 m2) * 0.26 = 4.13 0.06

is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 2.875%
INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

Fedededededede kR d R d R R R Rk kb bk ke h kR kR kR R Fedededede e dededdodedek Fedededed R dodedededed

0 444.158 16.452 442.589 19. 842 442 228 23 147 441 78 27.183 441 135

31.988 440.276 32.538 440.172 40.693 438.846 42.811 438.223  42.85 438.214

4338 43;.95? 44.812 438.186 46.223 438.649 48.014 439.44 51.719 441.07
57.37 442.57

Manning's n values num= 3
' "S;a n Va1 Sta' nv 1' . Sta n Va1
0 .04 40.693 .035 48 014 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
40.693 48.014 28.125 28.125 28.125 i .3

Pagina 2
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ABBADIA. rep
Q Tr200

CROSS SECTION OUTPUT Profile

E.G. Elev (m) * 439,96 * Element * Left OB * Channel * Right OB
vel Head (m) * 0.99 * wt. n-val. * 0.040 * 0.035

W.S. Elev (m) * 438.97 * Reach Len. (m) * 28,13 * 28.13 *  28.13
crit w.s. (m) * 439.30 * Flow Area (m2) * 0.05 * 3.61

E.G. Slope (m/m) *0.052862 * Area (m2) * 0.05 * 3.61

Q Total (m3/s) * 16.00 * Flow (m3/s) * 0.04 * 15.96

Top width (m) * 7.04 * Top width (m) * 0.78 * 6.26

vel Total (m/s) * 4.37 * Avg. Vvel. (m/s) * 0.90 * 4.42

Max Ch1l Dpth (m) * 1.02 * Hydr. Depth (m) * 0.06 * 0.58

Conv. Total (m3/s) * 69.6 * conv. (m3/s) * 0.2 * 69.4

Length wtd. (m) * 28.13 * wetted Per. (m) * 0.79 * 6.56

Min ch E1 (m) * 437.96 * shear (N/m2) * 32.36 * 285.72

Alpha * 1.02 * Stream Power (N/m s) * 29.28 * 1261.74

Frctn Loss (m) * 0.60 * Cum volume (1000 m3) * 0.02 * 2.33 = 0.01
C & E Loss (m) * 0.07 * cum SA (1000 m2) * 0.19 = 3.94 * 0.06

edededededededehh NN R deddddeddeddddhhh RN ffeddedededededdededededededededededeh RN dedededededededdeddhhhhhhn

B R T T R A A R Y

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA
REACH: 1 RS: 2.75%

INPUT

Description:
Station Elevation Data num= 16
) Sta ) 'E ev ...SF?...

O 443 485 16.385 442.237 19 76 441. 949 23 052 441 473 27 071 440.697
31.857 439.591 32.404 439.46 40.525 437.943 42.963 437.277 43.007 437.266
5g44% 223.2;% 45.033 437.153 46.336 437.553 47.988 438.47 52.135 440.693

. Sta . .E1ev.l Ispa IE1ev

Manning's n Vvalues num= 3
Sta n Va1 Sta n val Sta n val

R R R T e Tk TedSde S dededededededed

0 04 40 525 .035 47. 988 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
40.525 47.988 28.125 28.125 28.125 .1 .3

CROSS SECTION OUTPUT Profile #Q Tr200

ki

* E.G. Elev (m) * 438.75 * Element * Left OB * Channel * Right OB
* vel Head (m) * 0.67 * wt. n-val. * 0.040 = 0.035
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*

* W.S. Elev (m) * 438.08 * Reach Len. (m) * 28,13 * 28.13 * 28.13
% Crit w.s. (m) * 438.29 * Flow Area (m2) * 0.05 = 4.39
% E.G. Slope (m/m) *0.030905 * Area (m2) * 0.05 * 4.39
% Q Total (m3/s) * 16.00 * Flow (m3/s) * 0.04 * 15.96
% Top width (m) * 7.48 * Top width (m) * 0.72 * 6.76
% vel Total (m/s) * 3.61 * Avg. vel. (m/s) * 0.72 = 3.64
% Max Ch1 Dpth (m) * 1.13 * Hydr. Depth (m) * 0.07 = 0.65
% Conv. Total (m3/s) % 91.0 * conv. (m3/s) * 0.2 * 90.8
% Length wtd. (m) * 28.13 * wetted Per. (m) * 0.74 = 7.11
% Min ch ET (m) * 436.95 * Shear (N/m2) ¥ 20.12 * 186.97
% Alpha * 1.02 * stream Power (N/m s) * 14.50 * 680.59
% Frctn Loss (m) * 1.12 * Cum volume (1000 m3) * 0.02 = 2.22 % 0.01
% C & E Loss (m) * 0.10 * cum SA (1000 m2) * 0.17 = 3.76 * 0.06

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
warning: The energy Toss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 2.625%
INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

0 442.812 16.317 441.886 19 678 441 669 22 956 441 165 26 959 440 259

31.725 438.907  32.27 438.749 40.358 437.039 43.114 436.33 43.164 436.319

34.4 43%.249 45.255 436.119 46.448 436.458 47.961 437.5 52.551 440.316
59.55 441.654

Manning's n values num= 3
' "Sta n Va1 Sta n ya1' . Sta n Va1
0 .04 40.358 .035 47 961 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
40.358 47.961 28.125 28.125 28.125 i .3

CROSS SECTTON OUTPUT Profile #Q Tr200 resssxsssss

% E.G. Elev (m) * 437.79 * Element * Left OB * channel * Right OB
% vel Head (m) * 0.74 * wt. n-val. * 0.000 * 0.035
% w.s. Elev (m) * 437.05 * Reach Len. (m) *28.13 % 28.13 *  28.13
% crit w.s. (m) * 437.27 * Flow Area (m2) * 0.00 * 4.20
% E.G. Slope (m/m) #0.037530 * Area (m2) * 0.00 *  4.20
% Q Total (m3/s) * 16.00 * Flow (m3/s) * 0.00 * 16.00
% Top width (m) * 6.99 * Top width (m) * 0.04 = 6.95
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vel Total (m/s) * 3.81 * Avg. vel. (m/s) * 0.13 * 3.81

Max Ch1l Dpth (m) * 1.10 * Hydr. Depth (m) * 0.00 * 0.60
Conv. Total (m3/s) * 82.6 * conv. (m3/s) * 0.0 * 82.6
Length wtd. (m) * 28.13 * wetted Per. (m) * 0.05 * 7.34
Min Ch ET (m) * 435.95 * Shear (N/m2) * * 210.41
Alpha * 1.00 * Stream Power (N/m s) * *  802.25
Frctn Loss (m) * 0.96 * Cum volume (1000 m3) * 0.02 * 2.10
C & E Loss (m) * 0.01 * cum SA (1000 m2) * 0.16 * 3.57

edededededededededededed

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

e dededededededk

%

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 2.5%
INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

0 442.14 16.249 441.535 19 597 441 389 22 861 440 858 26 848 439 821

31.593 438.223 32.136 438.037 40.19 436.135 43.265 435.383 43.322 435.371

6g4é7 431.235 45.477 435.085 46.561 435.362 47.935 436.53 52.967 439.939
.64 441.195

Manning's n values num= 3
' "Sta n Va1 Sta' n ya1' Sta' n val
0 .04 40.19 .035 47 935 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
40.19 47.935 28.125 28.125 28.125 i .3

CROSS SECTION OUTPUT Prof11e #Q Tr200 e

E.G. Elev (m) * 436.77 * Element * Left OB * Channel
vel Head (m) * 0.69 * wt. n-val. * * 0.035
W.S. Elev (m) * 436.08 * Reach Len. (m) * 28.13 * 28.13
crit w.s. (m) * 436.28 * Flow Area (m2) * * 4.34
E.G. Slope (m/m) *0.034080 * Area (m2) * * 4.34
Q Total (m3/s) * 16.00 * Flow (m3/s) * * 16.00
Top width (m) * 6.97 * Top width (m) * * 6.97
vel Total (m/s) * 3.69 * Avg. vel. (m/s) * * 3.69
Max Ch1l Dpth (m) * 1.13 * Hydr. Depth (m) * * 0.62
Conv. Total (m3/s) * 86.7 * conv. (m3/s) * * 86.7
Length wtd. (m) * 28.13 * wetted Per. (m) * * 7.43
Min Ch ET (m) * 434,95 * Shear (N/m2) * * 195.18
Alpha * 1.00 * Stream Power (N/m s) * * 719.28
Frctn Loss (m) * 1.01 * Cum volume (1000 m3) * 0.02 * 1.98

R R R R R R R R R R SRR R R b R OE R R R b R OE R R OE b %
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* C & E Loss (m) * 0.01 * Cum SA (1000 m2)

dedededehdhk

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .
section. This may indicate the need for additional cross sections.
CROSS SECTION
RIVER: F.SsO ABBADIA
REACH: 1 RS: 2.375%
INPUT
Description:

Station Elevation Data num= 16
Sta Elev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

Fededededededed kR d R d R R R Rk h kb Ak hh kAR kR RNk Fedededede e dededdodedek Fedededed e ddodedededed

0 441.467 16.181 441.184 19. 515 441 109 22 766 440. 551 26.736 439 383

31.462 437.538 32.002 437.325 40.022 435.231 43.416 434.437 43.479 434.423

61 4% 438.9?% 45.698 434.052 46.673 434.267 47.909 435.56 53.383 439.562
.73 440.7

Manning's n values num= 3
Sta N Va1 Sta n Va1 Sta N Va1

O .04 40.022 .035 47 909 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
40.022 47.909 28.125 28.125 28.125 i .3

CROSS SECTTON OUTPUT Profile #0 Tr200 v cessss

E.G. Elev (m) * 435.80 * Element * Left OB * Channel
vel Head (m) * 0.71 * wt. n-val. * * 0.035
W.S. Elev (m) * 435.08 * Reach Len. (m) * 28.13 * 28.13
crit w.s. (m) * 435.30 * Flow Area (m2) * * 4.28
E.G. Slope (m/m) *0.035162 * Area (m2) * * 4.28
Q Total (m3/s) * 16.00 * Flow (m3/s) * * 16.00
Top width (m) * 6.79 * Top width (m) * * 6.79
vel Total (m/s) * 3.74 * Avg. vel. (m/s) * * 3.74
Max Ch1l Dpth (m) * 1.14 * Hydr. Depth (m) * * 0.63
Conv. Total (m3/s) * 85.3 * conv. (m3/s) * * 85.3
Length wtd. (m) * 28.13 * wetted Per. (m) * * 7.33
Min Ch ET (m) * 433.94 * Shear (N/m2) * * 201.26
Alpha * 1.00 * Stream Power (N/m s) * * 753.05
Frctn Loss (m) * 0.97 * Cum volume (1000 m3) * 0.02 * 1.86
* C & E Loss (m) * 0.00 * cum SA (1000 m2) * 0.16 * 3.18

%
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
-
el
%

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .

section. This may indicate the need for additional cross sections.
CROSS SECTION
RIVER: F.SsO ABBADIA
REACH: 1 RS: 2.25%

Pagina 6

dedededehdedededehh NN hdddddeddeddddhhh

Tehhhn

* Right OB

28.13

0.01
0.06
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INPUT
Description:

ABBADIA.rep

R SRk SR T

22 671 440 244 26.624 438 946

E1ev

DROROTOROROROR)

Sta

433.49 43.636 433.475

Station Elevation Data num= 16
___sta 'E1gv" Sta' E1ev' Sta E1ev' Sta' ' E1ev
0 440.795 16.114 440.832 19 433 440 829
31.33 436.854 31.868 436.613 39.855 434.327 43.567
45.3 432.938 45.92 433.018 46.785 433.171 47.882 434.59
62.82 440.277
Manning's n values num= 3
' "S;a n Va1 Sta' n y§1' Sta n ya]
0 .04 39.855 .035 47 882 .04
Bank Sta: Left Right Lengths: Left Channel Right
39.855 47.882 28.125 28.125 28.125

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

L R R N

E.G. Elev (m) 434,81
vel Head (m) 0.71
W.S. Elev (m) 434,11
crit w.s. (m) 434,32
E.G. Slope (m/m) *0.034558
Q Total (m3/s) 16.00
Top width (m) 6.67
vel Total (m/s) 3.73
Max Ch1l Dpth (m) 1.17
Conv. Total (m3/s) 86.1
Length wtd. (m) 28.13
Min Ch ET (m) 432.94
Alpha 1.00
Frctn Loss (m) 0.98
C & E Loss (m) 0.00

*

CROSS SECTION OUTPUT Prof11e #Q Tr200 R

Element

wt. n-val.
(m)

Flow Area (m2)

Reach Len.

Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Depth (m)
(m3/s)
Wetted Per.
Shear (N/m2)

Avg. Vel.
Hydr.
conv.

(m)

Coeff Contr.
1

dededhhk

Left O

28.13

Stream Power (N/m s) *

Cum Volume (1000 m3) *

Cum SA (1000 m2)

0.02
0.16

53.798 439.184

Channel *
0.035
28.13

4.29
4.29
16.00
6.67
3.73
0.64
86.1
7.31
199.17
742.25
1.74
2.99

B *

Expan.
.3

B R R R

Tehhhn

Right OB

28.13

0.01
0.06

edededededededehh RN R dedddededdeddddehhh RN ffeddedededededdededededededededededeh RN N dedededededededdededehhhhhhhn

previous cross

CROSS

RIVER:
REACH: 1

section.

SECTION

F.sso ABBADIA

INPUT
Description:

JORORT) . b e ot ol ot ok DRORONON

RS: 2.125*

between the current and

Station Elevation Data num= 16
__sta 'E1gv" Sta E1ev Sta' ) E1ev Sta' ' E1ev
0 440.122 16.046 440.481 19.352 440 55 22.575 439 937
31.198 436.17 31.734 435.902 39.688 433.424 43.719 432.544
45.6 431.934 46.142 431.984 46.898 432.076 47.856 433.62

Manning's n values

%

63.91 439.819

num=
n Va1

e e 3

n Va1 Sta

eh NN dehNdehddhdhn

Sta

Tl %

HROR0

3
Sta n val

ek dedededededdedekhk

Pagina 7

R SRk SR T

JORORT) . .o .

This may indicate the need for additional cross sections.

E1ev

DROROTOROROROR)

Sta

26.512 438 508
43.793 432.528
54.214 438.807



Bank Sta:

-

I R O

0 .04 39.688 .035

Left Right
39.688 47.856

E.G. Elev (m)

4

Lengths: Left Channel

28

CROSS SECTION OUTPUT Profile #Q Tr200 resssxsssss

ABBADIA.rep
7.856 .04

Right

.125 28.125 28.125

433.84 * Element
vel Head (m) 0.71 * wt. n-val.
W.S. Elev (m) 433.13 * Reach Len. (m)
crit w.s. (m) 433.35 * Flow Area (m2)
E.G. Slope (m/m) *0.034586 * Area (m2)
Q Total (m3/s) 16.00 * Flow (m3/s)
Top width (m) 6.54 * Top width (m)
vel Total (m/s) 3.73 * Avg. Vvel. (m/s)
Max Ch1l Dpth (m) 1.20 * Hydr. Depth (m)
Conv. Total (m3/s) 86.0 * conv. (m3/s)
Length wtd. (m) 28.13 * wetted Per. (m)
Min Ch ET (m) 431.93 * Shear (N/m2)
Alpha 1.00 * Stream Power (N/m s) *
Frctn Loss (m) 0.97 * Cum volume (1000 m3) *
C & E Loss (m) 0.00 * Cum SA (1000 m2)

Coeff C

dededededed

Left OB *

28.13

0.02
0.16

Thhk

ontr. Expan.
.1 .3

B R R R

Channel
0.035
28.13

4.29
4.29
16.00
6.54
3.73
0.66
86.0
7.29
199.49
744 .15
1.62
2.80

Tehhhn

* Right OB

28.13

0.01
0.06

Feddhhh R R R fdddedededededdddh

warning: The energy Toss was greater than 1.0 ft (0.3 m). between the current and
previous cross

CROSS

RIVER:
REACH: 1

section.

SECTION

F.Ssso ABBADIA
RS: 2

INPUT
Description:

Station Elevation Data

%

Manning's n Vvalues

Thhk

Bank Sta:

CROSS SECTION OUTPUT Profile #Q Tr200

num=
Elev

TededeNdht

440.27
431.58
439.36

i
0
39.52
54.63

L
439.45  19.27
432.52  43.95
438.43 65

num=
Sta nval

0

2,

ekk

.04 39.52 .035

Left
39.52

Right
47.83

* E.G. Elev (m) * 432.87
* vel Head (m) * 0.70
* W.S. Elev (m) * 432.17

crit w.s. (m) 432.39

n val

ERTE R

Fededed

Lengths: Left Channel

* Element
* wt.
* Reach Len.

* Flow Area (m2)

12

e s
22.48 439.63
45.9 430.93

Elev Sta

3
Sta nval
47.83 .04

Right

22 22 22

n-val.
(m)

Pagina 8

Tededehdedhdhn

Elev

26.4 438.07
47.01 430.98

Coeff C

Left OB

22.00

Tededefdh

This may indicate the need for additional cross sections.

Ele

TededNdedNdh

31.6 435.19
47.83 432.65

Sta

ontr.
1 .3

Channel
* 0.035
* 22.00
* 4.31

* Right OB

22.00



ABBADIA.rep

E.G. Slope (m/m) *0.034276 * Area (m2) * % 4.31
i Q Total (m3/s) * 16.00 * Flow (m3/s) % *  16.00
¥ Top width (m) * 6.44 * Top width (m) * * 6.44
% vel Total (m/s) * 3.71 * Avg. vel. (m/s) * * 3.71
% Max ChT1 ppth (m) * 1.24 * Hydr. Depth (m) #* % 0.67
% Conv. Total (m3/s) * 86.4 * Conv. (m3/s) % " 86. 4
% Length wtd. (m) ¥ 22.00 * wetted Per. (m) % * 7.35
Min ch ET (m) * 430.93 * Shear (N/m2) * % 197.36
% Alpha * 1.00 * Stream power (N/m s) * *  732.05
% Frctn Loss (m) # 0.97 * cum volume (1000 m3) * 0.02 * 1.50 * 0.01
% C & E Loss (m) * 0.00 * cum SA (1000 m2) * 0.16 * 2.62 * 0.06

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross ] o o ]
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 1.8
INPUT_ . .
Description: Sez. aggiunta
Station Elevation Data num= 12
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

O 439 03 19 27 439 85 22 48 439 21 26.4 437 65 31 6 434 77
39.52  432.1 43.95 431.16 45.9 430.51 47.01 430.56 47.83 432.23

54.63 438.01 65 438.94
Manning's n values num= 3
' "Sta n Va1 ' Sta n Va1' g Sta n Va1
0 .04 39.52 .035 47 83 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
39.52 47.83 13 13 13 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 43.19 440 T
48.65 65 440 T

CROSS SECTTON ouTPuT Profile #q Tr200 .

E.G. Elev (m) * 432.59 * Element * Left OB * Channel * Right OB
vel Head (m) * 0.35 * wt. n-val. * * 0.035 * 0.000
W.S. Elev (m) * 432.24 * Reach Len. (m) * 2.00 = 2.00 = 2.00
crit w.s. (m) * 431.98 * Flow Area (m2) * * 6.09 = 0.00
E.G. Slope (m/m) *0.007941 * Area (m2) * 0.03 * 8.03 = 0.00
Q Total (m3/s) * 16.00 * Flow (m3/s) * * 16.00 * 0.00
Top width (m) * 8.74 * Top width (m) * 0.42 = 8.31 * 0.01
vel Total (m/s) * 2.63 * Avg. vel. (m/s) * * 2.63 = 0.06

P R R R R EE I I I

Max Ch1l Dpth (m) * 1.73 * Hydr. Depth (m) * * 1.31 = 0.01

Pagina 9



ABBADIA.rep
conv. (m3/s)

wetted Per.
Shear (N/m2)

179.5 =
2.00 *
430.51 *
1.00 =

179.5
5.80
81.68
214.67

0.0
0.02

Conv. Total (m3/s)
Length wtd. (m) (m)
Min ch ET (m)
Alpha Stream Power (N/m s) *
0.02 * Cum volume (1000 m3) * 0.02 1.36 0.01

0.04 * cum SA (1000 m2) 0.16 2.46 0.06

s dededededefdededefhdede NN ddeNdddefhddedhddedhdddehdddeRddde AN ddeRddedefhddeNddde Nl hddedhddedhddedhddedehddd

Frctn Loss (m)

C & E Loss (m)

R R NI

Note;
section.

Hydraulic jump has occurred between this cross section and the previous upstream
BRIDGE

RIVER: F.sso ABBADIA
REACH: 1 RS: 1.7
INPUT
Description: Ponte S.R. 219
Distance from Upstream XS = 2
Deck/Roadway Wwidth = 9
weir Coefficient = 1.44
Upstream Deck/Roadway Coordinates
num=

Sta H1 Cord Lo Cord

O 440 430
44.43 440 438.55
48.65 440 436.4

Sta H1 Cord Lo Cord

43 19 440 430 43.19
45.67 440 438.88 46.91
48.65 440 430 65

Sta Hi Cord Lo Cord

440 436.4
440 438.55
440 430

Upstream Bridge Cross Section Data

Station Elevation Data

Sta i E1ev

O 439 03
39.52 432.1
54.63 438.01

E R R R

Manning's n values

n Va1

DROROROROROROR)

Sta

Tededededed el

O .04

Left
39.52
Ineffective Flow

Sta L Sta R
0 43.19
48.65 65

Bank Sta:

Downstream
num=

0 440
44.43 440
48.65 440

Sta Hi Cord

num= 12
s Sta . E1ev o Sta'l'
19 27 439 85 22 48 439 21
43.95 431.16 45.9 430.51
65 438.94

num= 3
Sta n Va1 Sta

39.52 .035 47.83 .04

n val

Right

47.83
num= 2
Elev Permanent
440 T
440 T

Coeff Contr. Expan.
.3 .5

Deck/Roadway Coordinates
9

Sta H1 Cord

43 19 440
45.67 440
48.65 440

Lo Cord

430
438.55
436.4

430
438.88
430

Downstream Bridge Cross Section Data

Station Elevation Data

Sta E1ev

O 438 78
39.52 431.85
54.63 437.76

Manning's
Sta

Tededddehddht

0 .04

n Va1

Yo ety

n values

num= 12
s Sta . E1ev o Sta'l'
19 27 439 6 22 48 438 96
43.95 430.91 45.9 430.26
65 438.69

num= 3
Sta n val Sta n val

R R R Uk kR o o A T Rk R b o S T R R kR

39.52 .035 47.83 .04

Pagina 10

E1ev

Lo Cord

E1ev

26.4
47.01

43.19
46.91
65

26.4
47.01

2L s

L,

e

E1ev.l ISta.l' E1ev
31.6 434 77
47.83 432.23

437 65
430.56

Hi Cord

440
440
440

Lo Cord

436.4
438.55
430

E1ev E1ev

437.4
430.31

Sta

31 6 434 52
47.83 431.98



ABBADIA.rep
Bank Sta: Left Right Coeff Contr. Expan.
.3 .5

39.52 47.83
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 43.19 440 T
48.65 65 440 T

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side sTlope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad Crested
Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy

High Flow Method
Pressure and weir flow
Submerged Inlet cd
Submerged Inlet + outlet Cd
Max Low Cord

Iun
oo

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream water surface

BRIDGE OUTPUT Profile #Q Tr200

* E.G. US. (m) * 432.59 * Element Ins1de BR US Ins1de BR DS *
* W.S. US. (m) * 432.24 * E.G. Elev (m) * 432.53 * 432.36 %
* Q Total (m3/s) * 16.00 * W.S. Elev (m) * 432.03 * 432.03

* Q Bridge (m3/s) * 16.00 * Ccrit w.Ss. (m) * 431.97 * 431.72

* Q Weir (m3/s) * * Max Ch1l bpth (m) * 1.52 = 1.77

* Weir Sta LTt (m) * * vel Total (m/s) * 3.12 2.56

* Weir Sta Rgt (m) * * Flow Area (m2) * 5.13 * 6.26

* Weir Submerg * * Froude # cChl * 0.94 = 0.70

* Weir Max Depth (m) * * Specif Force (m3) * 8.26 * 8.74

* Min E1 wWeir Flow (m) * 440.00 * Hydr Depth (m) * 1.13 1.33

* Min E1 Prs (m) * 438.88 * w.P. Total (m) * 5.58 * 5.88

* pelta EG (m) * 0.32 * conv. Total (m3/s) * 138.5 * 187.8

* pelta ws (m) * 0.51 * Top width (m) * 4.54 * 4.70

* BR Open Area (m2) * 37.47 * Frctn Loss (m) * 0.09 * 0.02

* BR Open Vel (m/s) * 3.12 * C & E Loss (m) * 0.08 * 0.06

* coef of Q * * Shear Total (N/m2) * 120.17 * 75.75

* Br Sel Method *Energy only * Power Total (N/m s) * 374.77 * 193.74

B R R R R R kR kS o S R R o kL T S o S R Ak o L o R Rk kS o S R A S kS T e SR T

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
#arninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross

sections.

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 1.5
INPUT_ . .
Description: Sez. aggiunta
Station Elevation Data num= 12
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

AORORO)

O 438 78 19 27 439 6 22 48 438 96 26.4 437 4 31 6 434 52
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ABBADIA.rep
39.52 431.85 43.95 430.91 45.9 430.26 47.01 430.31 47.83 431.98

54.63 437.76 65 438.69
Manning's n values num= 3
' "S;a n Va1 ' Sta n Va1 __Sta nval
0 .04 39.52 .035 47.83 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
39.52 47.83 28.5 28.5 28.5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 43.19 440 T
48.65 65 440 T

CROSS SECTION ouTPuT Profile #q Tr200 .

edededededededehhh RN hdeddeddddddddhh RN R deddededededededededededededededededehh RN dedededdedededdeddehhhhhhn

% E.G. Elev (m) * 432.27 * Element * Left OB * Channel * Right OB
% vel Head (m) * 0.55 * wt. n-val. * * 0.035

% W.S. Elev (m) * 431.73 * Reach Len. (m) * 28.50 * 28.50 * 28.50
% Crit w.s. (m) * 431.73 * Flow Area (m2) * * 4.87

% E.G. Slope (m/m) *0.015578 * Area (m2) * * 5.88

% Q Total (m3/s) * 16.00 * Flow (m3/s) * * 16.00

% Top width (m) * 7.60 * Top width (m) * * 7.60

% vel Total (m/s) * 3.28 * Avg. Vvel. (m/s) * * 3.28

% Max chl ppth (m) * 1.47 * Hydr. Depth (m) * * 1.08

% Conv. Total (m3/s) * 128.2 * cConv. (m3/s) * * 128.2

% Length wtd. (m) * 28.50 * wetted Per. (m) * * 5.52

% Min ch ET (m) * 430.26 * Shear (N/m2) * ¥ 134.89

% Alpha # 1.00 * stream Power (N/m s) * * 442.71

% Frctn Loss (m) * 0.44 * cum volume (1000 m3) * 0.02 * 1.29 = 0.01
C & E Loss (m) 0.09 * cum SA (1000 m2) 0.16 * 2.39 * 0.06

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there

is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 1.4375*
INPUT
Description:
Station Elevation Data num= 16
Sta E1ev Sta E1ev Sta Elev Sta Elev Sta E1ev

FTddedhddehkhddhhhkdhhddk LTy R L T T Y T L R X X Tk 2 X T2 X T I e
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ABBADIA.rep
0 437.854 18.688 438.131 19.694 437.927 21.801 437.524 25.603 436.116
30.645 433.539  34.49 432.326 38.326 431.154 42.446 430.296 44.259 429.711
g4.3§i 4%9.;%2 44.805 429.738 46.073 429.788 47.413 431.27 54.093 436.393
4. 437.

Manning's n values num= 3
' "Sta n Va1 Sta' n Va1 Sta n Va1
0 .04 38.326 .035 47.413 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
38.326 47.413 28.5 28.5 28.5 .3

CROSS SECTION OUTPUT Profile #Q Tr200 resssxsssss

£“E.G. Elev (m) * 431.53 * Element * Left OB * Channel * Right OB
% vel Head (m) * 0.78 * wt. n-val. * * 0.035
% W.S. Elev (m) * 430.75 * Reach Len. (m) ¥ 28.50 * 28.50 *  28.50
% crit w.s. (m) * 431.00 * Flow Area (m2) * * 4.09
% E.G. Slope (m/m) *0.040193 * Area (m2) * * 4.09
% Q Total (m3/s) * 16.00 * Flow (m3/s) * * 16.00
E Top width (m) * 6.69 * Top width (m) * * 6.69
% vel Total (m/s) * 3.91 * Avg. Vvel. (m/s) * * 3.91
% Max Ch1l Dpth (m) * 1.04 * Hydr. Depth (m) * * 0.61
% Conv. Total (m3/s) * 79.8 * Conv. (m3/s) * * 79.8
% Length wtd. (m) * 28.50 * wetted Per. (m) * * 7.26
% Min ch ET (m) * 429.71 * shear (N/m2) * ¥ 222.25
% Alpha # 1.00 * stream Power (N/m s) * * 868.90
% Frctn Loss (m) * 0.67 * cum volume (1000 m3) * 0.02 * 1.14 = 0.01
* C & E Loss (m) 0.07 * cum SA (1000 m2) 0.16 * 2.19 * 0.06

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 1.375%
INPUT

Description:

Station Elevation Data num= 16

Sta . E1ev' s Sta i E1 V.. . Sta L Elev s L
O 436 927 18 106 436 662 19 08 436 46 21 122 436 087 24 805 434 831
29.691 432.557 33.416 431.468 37.132 430.458 40.941 429.681 42.618 429.163
g%.ggg 2%2.%;% 43.376 429.201 45.135 429.266 46.995 430.56 53.556 435.026

1ev Sta E1ev Sta s E1ev

E R R R

Manning's n Vvalues num= 3
Sta n val Sta n val Sta n val
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ABBADIA. rep

xR hNNfdddedededededddh

0 .04 37.132 .035 46. 995 .04

Fedededed

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
37.132 46.995 28.5 28.5 28.5 .1 .3

CROSS SECTION OUTPUT Prof11e #Q Tr200 )

R R R R R R Sk o S o S o R kAR o ok Sk Sk R Tk R T o L o A R R AR o S T o L

E.G. Elev (m) * 430.68 * Element * Left OB * Channel * Right O

B R R R R A R o L R L A R R kR R Tk o L S R kS i o S Rk Ak ko o S Rk Rk R T o S o S S R ko S Tk o S Sk R S R AR Sk S

1 vel Head (m) * 0.41 * wt. n-val. * * 0.035
1 W.S. Elev (m) * 430.27 * Reach Len. (m) * 28.50 * 28.50 * 28.50
1 Crit w.s. (m) * 430.32 * Flow Area (m2) * * 5.65
1 E.G. Slope (m/m) *0.018188 * Area (m2) * * 5.65
1 Q Total (m3/s) * 16.00 * Flow (m3/s) * * 16.00
1 Top width (m) * 8.53 * Top width (m) * * 8.53
1 vel Total (m/s) * 2.83 * Avg. vel. (m/s) * * 2.83
1 Max Ch1l bpth (m) * 1.11 * Hydr. Depth (m) * * 0.66
1 Conv. Total (m3/s) * 118.6 * Conv. (m3/s) * * 118.6
1 Length wtd. (m) *  28.50 * wetted Per. (m) * i 8.99
1 Min ch ET (m) * 429.16 * Shear (N/m2) * * 112.24
1 Alpha * 1.00 * stream Power (N/m s) * * 317.59
1 Frctn Loss (m) * 0.74 * cum volume (1000 m3) * 0.02 = 1.00 * 0.01
1 C & E Loss (m) * 0.11 * cum SA (1000 m2) * 0.16 * 1.97 * 0.06

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
#arninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy Toss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA

REACH: 1 RS: 1.3125*
INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

Fedededededededededede e dededede T AN dedededededehdedede e de oK Fedededede e dededdodedek Fededede R dodedede ks

0 436.001 17.524 435.194 18.467 434.993 20.443 434.651 24.008 433.547
28.736 431.576 32.341 430.61 35.939 429.761 39.437 429.067 40.976 428.614
3.;}64 4%8.6%3 41.946 428.664 44.198 428.745 46.578 429.85 53.02 433.659

.844 4345

Manning's n values 3
' "S;a n Va1 Sta nval Sta n Va1
0 .04 35.939 .035 46 578 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
35.939 46.578 28.5 28.5 28.5 i .3

CROSS SECTION OUTPUT Profile #Q Tr200

Pagina 14
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warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross
section.

CROSS SECTION

* E.G. Elev (m) 430.05
% vel Head (m) 0.51
% W.S. Elev (m) 429.54
} crit w.s. (m) 429.67
E E.G. Slope (m/m) *0.026598
% Q Total (m3/s) 16.00
E Top width (m) 8.86
E vel Total (m/s) 3.15
E Max Ch1l Dpth (m) 0.93
} Conv. Total (m3/s) 98.1
} Length wtd. (m) 28.50
E Min Ch ET (m) 428.61
% Alpha 1.00
} Frctn Loss (m) 0.62
% C & E Loss (m) 0.01

Element
wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)
Top width (m)
Avg. vel. (m/s
Hydr.
conv. (m3/s)
wWetted Per.

Shear (N/m2)

Stream Power (N/m s) *

Cum Volume (1000 m3) *

ABBADIA. rep

)

Depth (m)

(m)

Cum SA (1000 m2)

RIVER: F.sso ABBADIA
REACH: 1 RS: 1.25%
INPUT
Description:
Station Elevation Data num= 16
__Sta 'E1gv" Sta' E1ev' Sta' E1ev'
0 435.075 16.942 433.725 17 854 433 527
27.782 430.594 31.267 429.752 34.745 429.065
39.929 428.089 40.517 428.128 43.26 428.223
62.125 433.155
Manning's n values 3
' "S;a n Va1 Sta' n val Sta' n val
0 .04 34.745 46 16 .04
Bank Sta: Left Right Lengths: Left Channel
34.745 46.16 28.5 28.5

E.G. Elev (m)
vel Head (m)
W.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit W.S.

R R R R R R R R b R E % %

Q Total (m3/s)

429.36

0.37
428.98
429.04

*0.019889

16.00

CROSS SECTION OUTPUT Prof11e #Q Tr200 T

*

Element

wt. n-val.
(m)

Flow Area (m2)

Reach Len.

Area (m2)
Flow (m3/s)

Pagina 15

R R R R

Channel
0.035
28.50

5.08
5.08
16.00
8.86
3.15
0.57
98.1
9.15
144 .87
456.13
0.85
1.72

Left OB *

28.50

0.02
0.16

between the current and

This may indicate the need for additional cross sections.

* Right OB

28.50

0.01
0.06

Tehhdnfdfdddddeddedddhhhhhhhn

*SE§¢*¢ E1ev *¢¢*§Ea s ¢E1gv
19 764 433. 215 23.21 432.262
37.932 428.453 39.335 428.065

46.16 429.14 52.483 432.291
Right Coeff Contr. Expan.
28.5 i .3

Channel
0.035
28.50

5.90
5.90
16.00

Left OB *

28.50

Tehhhn

* Right OB

28.50



Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

S sk Sk s Sk 3k SE S ok 3R SE SE Sk R SF 3k R 3%

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross
section.

CROSS SECTION

RIVER: F.sso ABBADIA
REACH: 1

INPUT

Description:
Station Elevation
Sta Elev
0 434.149
26.827 429.613
38.394 427.544
61.406 431.771

Manning's n values

Sta n Va1
Bank Sta: Left

E.G. Elev (m)
vel Head (m)
W.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit W.S.

Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)

Min Ch ET (m)

R R R R R R R R R R SRR R R R R OE R R R b R OE b R %

Alpha

Data

16.36
30.193
39.088

Right
33.551 45.743

10.47
2.71
0.92

113.5

28.50

428.07
1.00
0.65
0.04

O .04 33.551

edededededehhh RN hdeddeddddeddddhhhhhn

CROSS SECTION OUTPUT Prof11e #Q Tr200 R

ABBADIA.rep
Top width (m)

(m/s)
Depth (m)
(m3/s)
wWetted Per.

Shear (N/m2)

Avg. Vel.
Hydr.
conv.

(m)

Stream Power (N/m s) *

Cum Volume (1000 m3) *

Cum SA (1000 m2)

RS: 1.1875%
num= 16
a Elev *syg s E1ev¢* ¢SE§¢
“432.256“"‘17 24 432 06“"19 085“
428.894 33.551 428.369 36.428
427.591 42.323 427.701 45.743
3
N rrranid et val
“"45 743 ) ‘jéi
Lengths: Left Channel Right
28.5 28.5 28.5
428.73 * Element
0.39 * wt. n-val.
428.33 * Reach Len. (m)
428.42 * Flow Area (m2)
*0.024384 * Area (m2)
16.00 * Flow (m3/s)
11.55 * Top width (m)
2.78 * Avg. vel. (m/s)
0.82 * Hydr. Depth (m)
102.5 * conv. (m3/s)
28.50 * wetted Per. (m)
427.52 * Shear (N/m2)
1.00 * Stream Power (N/m s) *

Pagina 16

10.
2.
0.

47
71
56

113.5

10.
107.
291.
0.02 * 0.
0.16 * 1.

TehhhRhNhddddddefffddddddeddeddhh RN RN fddddededededededddh

between the current and

E1ev Sta

Tdhn LR S R R R R

69
65
85
69
45

This may indicate the need for additional cross sections.

E1ev

SRR

431. 778 22.413 430 978
427.838 37.694 427.516

428.43

Coeff Contr.
1

B R R R R R T

Left OB *

Channel

51.946 430.924

Expan.
.3

0.035

28.50 *  28.
5.
5.
16.
11.
2.
0.

50
76
76
00
55
78
50

102.5

11.
117.
326.

71
57
78

R R

0.01
0.06

Tehhhn

* Right OB

28.50



ABBADIA.rep

'

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

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross

* Frctn Loss (m) * 0.63 * Cum volume (1000 m3) *

0.02
0.16

0.53
1.13

between the current and

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA
REACH: 1 RS: 1.125*%

INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta E1ev Sta E1ev Sta

Fedededededed kR d R d R R Rk kbbb kb h ke h kR kR Rk Fedededede e dededdededek

0 433.223 15.778 430.787 16. 627 430 593 18 406
25.873 428.631 29.119 428.036 32.357 427.672 34.923
36.859 426.999 37.659 427.054 41.385 427.179 45.325
60.688 430.388

3
Sta n Va1

e e e e e e e e e o

45. 325 .04

Manning's n values
Sta n Va1 Sta

Fedededededededededede e dededede T A A

O .04 32.357

Bank Sta: Left Right Lengths: Left Channel Right
32.357 45.325 28.5 28.5 28.5

CROSS SECTION OUTPUT Profile #Q Tr200 resssxsssss

E.G. Elev (m) * 428.08 * Element

vel Head (m) * 0.32 * wt. n-val.

W.S. Elev (m) * 427.76 * Reach Len. (m)
crit w.s. (m) * 427.81 * Flow Area (m2)
E.G. Slope (m/m) *0.019807 * Area (m2)

Q Total (m3/s) * 16.00 * Flow (m3/s)

Top width (m) * 13.90 * Top width (m)
vel Total (m/s) * 2.48 * Avg. vel. (m/s)
Max Ch1l Dpth (m) * 0.79 * Hydr. Depth (m)
Conv. Total (m3/s) * 113.7 * conv. (m3/s)
Length wtd. (m) * 28.50 * wetted Per. (m)
Min Ch ET (m) * 426.97 * Shear (N/m2)

C & E Loss (m) * 0.02 * Cum SA (1000 m2)

%
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
-
el
%

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross

Alpha * 1.01 * Stream Power (N/m s) *

Frctn Loss (m) * 0.62 * Cum volume (1000 m3) *

E1ev

R SRk SR T

Sta E1ev

DROROTOROROROR)

430. 342 21.615 429. 694
427.224 36.053 426.967
427.72 51.409 429.557

Coeff Contr. Expan.
. .3

dededededededeededededded

Left OB *

0.040
28.50
.04
.04
.02
.79
.44
.04
0.1
0.80
8.61
3.80
0.02
0.15

O O O O o o

Channel
0.035
28.50

6.40
6.40
15.98
12.97
2.50
0.49
113.6
13.08
95.07
237.40
0.36
0.78

between the current and

section. This may indicate the need for additional cross sections.

CROSS SECTION
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R R

0.01
0.06

FTehhhhf R fdddddddddddhhh NN N dedddddedddddhhh Rl R NN fddddeddeddeddhhh RN hddddd

Tehhhn

* Right OB

0.040
28.50
.00
.00
.00
.14
.26
.02
0.0
0.14

o O O O o o

0.98
0.01
0.05

Tededd S S dddddeddddhhh RN N deddddddddddhhh NN N dhd R R NN hdddddddddddhh R R R fdededededededededededk



ABBADIA.rep
RIVER: F.sso ABBADIA
REACH: 1 RS: 1.0625%*

INPUT
Description:
Station Elevation Data num= 16
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev
0 432.296 15.195 429.318 16 013 429 127 17 727 428 906 20 818 428 409
24.918 427.65 28.044 427.178 31.164 426.976 33.419 426.61 34.411 426.419
35.325 426.455 36.229 426.517 40.448 426.657 44.908 427.01 50.872 428.19
59.969 429.004

3
Sta n ya]

e e e e e e e e e o e o

44 908 .04

Manning's n values
Sta n Va1 Sta

Fedededededededededede e dededede T AN

O .04 31.164

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
31.164 44.908 28.5 28.5 28.5 i .3

CROSS SECTION OUTPUT Prof11e #Q Tr200 N

edededededededededededededeh RN NN fefdddedededdddhhhhhhn

E.G. Elev (m) * 427.46 * Element * Left OB * cChannel * Right OB
vel Head (m) * 0.33 * wt. n-val. * 0.040 * 0.035 * 0.040
W.S. Elev (m) * 427.13 * Reach Len. (m) * 28.50 * 28.50 * 28.50
.18 = 6.17 .04
.18 = 6.17 .04
.12 * 15.86 .02
.35 * 13.74 .60
.69 * 2.57 .58
Max Ch1l Dpth (m) * 0.71 * Hydr. Depth (m) .08 = 0.45 .06
Conv. Total (m3/s) * 104.0 * conv. (m3/s) * 0.8 = 103.1 * 0.1
Length wtd. (m) * 28.50 * wetted Per. (m) * 2.35 = 13.81 * 0.61
Min ch E1 (m) * 426.42 * Shear (N/m2) * 17.59 * 103.67 * 13.44
Alpha * 1.04 * Stream Power (N/m s) * 12.12 * 266.29 * 7.74
Frctn Loss (m) * 0.62 * Cum volume (1000 m3) * 0.01 * 0.18 * 0.00
C & E Loss (m) * 0.00 * cum SA (1000 m2) * 0.10 =* 0.40 =* 0.04

edededededededehh N NN hfeddeddddeddeddhh RN R dededededededededededededededededededehh NN fdeddeddedededdeddhhh e n

crit w.s. (m) * 427.21 * Flow Area (m2)
E.G. Slope (m/m) *0.023651 * Area (m2)

Q Total (m3/s) * 16.00 * Flow (m3/s)
Top width (m) * 16.69 * Top width (m)

vel Total (m/s) * 2.51 * Avg. vel. (m/s)

O O N O O o
o O O O o o

L R R N

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: F.sso ABBADIA
REACH: 1 RS: 1

INPUT
Description:
Station Elevation Data num= 9
Sta E1ev Sta E1 Sta E1ev Sta E1ev Sta E1ev
0 431.37 15 4 427 66 26.97 426.32 29.97 426 28 32 77 425.87
33.79 425.91 34.8 425.98 44.49 426.3 59.25 427.62

Manning's n values num= 3
Sta n Va1 Sta n Va1 Sta n val

Tededhddehddhddh Nl Nl ddNddNddNd eh el NNl ddhddNdh
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ABBADIA.rep
0 .04 29.97 .035 44.49 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
29.97 44.49 0 0 0 i .3

CROSS SECTION OUTPUT Profile #0 Tr200 ressssss

,
Ed
-

FededededededehdededehddefhddefhddefNddNn

“E.G. Elev (m) * 426.80 * Element * Left OB * Channel * Right OB
vel Head (m) * 0.27 * wt. n-val. * 0.040 * 0.035 * 0.040
W.S. Elev (m) * 426.52 * Reach Len. (m)

.85 % 6.20
.85 % 6.20
.99 *  14.78
.75 % 14.52
17 0% 2.38 .85
Max Ch1l Dpth (m) * 0.65 * Hydr. Depth (m) .18 = 0.43 .11
Conv. Total (m3/s) * 108.5 * conv. (m3/s) * 6.7 * 100.2 * 1.6
Length wtd. (m) * * wWetted Per. (m) * 4.76 * 14.56 * 2.50
Min ch E1 (m) * 425.87 * shear (N/m2) * 37.93 * 90.80 * 23.70
Alpha * 1.12 * Stream Power (N/m s) * 44 .22 * 216.50 * 20.20

.28
.28
.24
.49

crit w.s. (m) * 426.58 * Flow Area (m2)
E.G. Slope (m/m) *0.021753 * Area (m2)

Q Total (m3/s) * 16.00 * Flow (m3/s)
Top width (m) * 21.77 * Top width (m)

vel Total (m/s) * 2.19 * Avg. vel. (m/s)

o B A O O O
O O N O O O

Frctn Loss (m) * 0.65 * cum volume (1000 m3) *
C & E Loss (m) * 0.02 * cum SA (1000 m2)

s dededededefdeddefhdede NN ddeNdhddefhddedhddedehdddeRddde Al de NNl A dehddedeNhddeNddde Nl Nddefhddedhddedehddedehddd

S Sk Sk s Sk SR SR 3 Sk SR SR 3 Sk SR SE 3 3k SR SE 3 ok SR SF 3 ok SR SF 3 ok SR 3F 3 ok

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .
section. This may indicate the need for additional cross sections.

SUMMARY OF MANNING'S N VALUES

River:F.sso ABBADIA

B R R S R R S

Rlver sta. - s AL S
« 3 % .04% .035% .04%
*] s 2.875% * .04 .035% .04
* _75* * % *

,
'—l
s
AFRRRHRRRRRRRRENNNNNNN

B R R R o R R R R A R K A Ak ik o T S o R Rk Sk S o S R A S Tk Sk S R T o S T SR R R Sk R R SR T o R

SUMMARY OF REACH LENGTHS
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ABBADIA.rep
Left

* 3 *  28.125*
* 2.875% *  28.125%

.375% * 28.5% 28.5% 28.
.3125% % 28.5% 28.5% 28.
.25 * 28.5% 28.5% 28.
.1875% % 28.5% 28.5% 28.
125% * 28.5% 28.5% 28.
.0625% * zs.gf zs.gf 28.

FTeddehdedehddhNdeh Nl ddehddNdd Nl Nl dddhdd Nl Ndhddht

*

*

* 2.75% *  28.125%*
* 2.625% *  28.125%
* 2.5% *  28.125%*
* 2.375% *  28.125%
* 2.25% *  28.125%*
* 2.125% *  28.125%
% 2 % 22*
* 1.8 * 13*
* 1.7 *Bridge *
* 1.5 * 28.5%* 28.5% 28.
* %.4375* * 28.5% 28.5% 28.
1
1
1
1
1
1

ssQuUuiuTuTuTuTuiTu o * "

Tk ddehddNd Nl ddhdhn

Tk ddehddNd Nl ddhdhn

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: F.sso ABBADIA

? Expan.
*1 3 3%

*]1 * 0 2.875% *
.625%

,
'—l
.
FRRRRRRRRRRRENNNNNNN
ek e vl eyl el pel pesk S eyl el pell pel pel pel

wwwwwwwuwu vTWWwWwWwwwwww
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HEC-RAS Plan: plan Tr200 River: F.sso ABBADIA Reach:1 Profile: Q Tr200

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

1 3 Q Tr200 16.00 438.96 440.31 440.31 440.63 0.011517 2.60 6.79 10.96 0.92
1 2.875* Q Tr200 16.00 437.96 438.97 439.30 439.96 0.052862 4.42 3.66 7.04 1.86
1 2.75* Q Tr200 16.00 436.95 438.08 438.29 438.75 0.030905 3.64 4.43 7.48 1.44
1 2.625* Q Tr200 16.00 435.95 437.05 437.27 437.79 0.037530 3.81 4.20 6.99 1.57
1 2.5* Q Tr200 16.00 434.95 436.08 436.28 436.77 0.034080 3.69 4.34 6.97 1.49
1 2.375* Q Tr200 16.00 433.94 435.08 435.30 435.80 0.035162 3.74 4.28 6.79 1.51
1 2.25* Q Tr200 16.00 432.94 434.11 434.32 434.81 0.034558 3.73 4.29 6.67 1.48
1 2.125* Q Tr200 16.00 431.93 433.13 433.35 433.84 0.034586 3.73 4.29 6.54 1.47
1 2 Q Tr200 16.00 430.93 432.17 432.39 432.87 0.034276 3.71 431 6.44 1.45
1 1.8 Q Tr200 16.00 430.51 432.24 431.98 432.59 0.007941 2.63 6.09 8.74 0.73
1 1.7 Bridge

1 15 Q Tr200 16.00 430.26 431.73 431.73 432.27 0.015578 3.28 4.87 7.60 1.01
1 1.4375* Q Tr200 16.00 429.71 430.75 431.00 431.53 0.040193 3.91 4.09 6.69 1.60
1 1.375* Q Tr200 16.00 429.16 430.27 430.32 430.68 0.018188 2.83 5.65 8.53 1.11
1 1.3125* Q Tr200 16.00 428.61 429.54 429.67 430.05 0.026598 3.15 5.08 8.86 1.33
1 1.25* Q Tr200 16.00 428.07 428.98 429.04 429.36 0.019889 2.71 5.90 10.47 1.15
1 1.1875* Q Tr200 16.00 427.52 428.33 428.42 428.73 0.024384 2.78 5.76 11.55 1.26
1 1.125* Q Tr200 16.00 426.97 427.76 427.81 428.08 0.019807 2.50 6.44 13.90 1.13
1 1.0625* Q Tr200 16.00 426.42 427.13 427.21 427.46 0.023651 2.57 6.39 16.69 1.22
1 1 Q Tr200 16.00 425.87 426.52 426.58 426.80 0.021753 2.38 7.32 21.77 1.17




Elevation (m)

MACROAREA 06 FOSSO DELL'ABBADIA  Plan: Plan 02
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS=3
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- 04 = 035 4 04 .
444
L Legend
4431 €66 200
— a
442 1 Crit Q Tr200
4417 WS Q Tr200
i —_—
440 ] Ground
4 [ ]
439 ] & Bank Sta
e \_/-//
437+
436 - - - - T T - - - T - - - - T - - - T - - - -
0 10 20 30 40 50 60
Station (m)

1




Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06 Plan: Plan 02

Flow: Tr200
River = F.sso ABBADIA Reach=1 RS =2.625*
k % 035 % .04 %
443, Legend
e e R | B,
B EG Q Tr200
— o+
4417 Crit Q Tr200
4407 WS Q Tr200
— —_—
439 1 Ground
, [ ]
438 1 4 Bank Sta
4377 e
436+ v\‘\././
435 T T T T T T T T T T T T T T T T T T
0 30 40 50 60
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach =1 RS = 2.5*
‘Ir .035 % 04 %
443
] Legend
Y e B B Y e e E— | [ ———
1 EG Q Tr200
441 o
2404 Crit Q Tr200
439 WS Q Tr200
438 Gr(:md
4374 Bank Sta
4 <l "
6 \‘\_/.//
435
434 T T T T T T T T T T T T T T T T T T T T T
0 30 40 50 60
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS =2.375*
k 5] 035 sk 04 5|
44 = B K >l
L Legend
4407 EG Q+Tr200
] Crit Q Tr200
438 WS Q Tr200
] -
] Ground
4367 L4
] .- » Bank Sta
san] \‘\-‘//
4321 . } . . . . ! . . . . } . . . . ! . . . .
0 30 40 50 60 70

Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06 Plan: Plan 02

Flow: Tr200
River = F.sso ABBADIA Reach=1 RS =2.25*
L - - 4
442: Legend
440 EG Q+Tr200
] Crit Q Tr200
438 WS Q Tr200
4 —_—
] Ground
436 °
] Bank Sta
] e ”
434 \‘\-’.//
432+ ; : ; ; ‘ ‘ ] ‘ ‘
0 30 40
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS =2.125*%
x x ;
442; Legend
4407 EG Q Tr200
4 +
438{ Crit Q Tr200
] WS Q Tr200
i —_—
436; Ground
] B zS
3 1
434 ~g » ank Sta
432{ \-\I—l"/
430+ . . . . . . . . .
0 30 40
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS=2
: - - :
44 ] Legend
440 EG Q Tr200
J e
] Crit Q Tr200
4387 Q—
] WS Q Tr200
.| —_—l—
436; Ground
1 [ ]
4347 Bank Sta
E e [ &
430 : ; : : : : ; : :
0 30 40

Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach =1 RS = 1.8 Sez. aggiunta
k .04 % 035 % - .04 %
440: Legend
438 EG Q Tr200
] WS Q Tr200
4 +
436 Crit Q Tr200
] -
] Ground
434
] Ineff
] ., °
432,: ) = 9 Bank Sta
4301 : | ; ; | ; ; ; ; ] ; ‘ ] ‘ ‘ ‘ |
0 10 20 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS=1.7 BR Ponte S.R. 219
.04 % .035 % .04 %
440: Legend
438{ EG Q Tr200
] WS Q Tr200
4 +
4367 Crit Q Tr200
4 —_—
] Ground
434
] Ineff
] Yy °
4321 e —~—— [ § Bank Sta
430 | | . . | . . . . | . . | . . . !
0 10 20 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS=17 BR Ponte S.R. 219
L .04 % .035 % .04 %
440
] Legend
e N |
438{ EG Q Tr200
] WS Q Tr200
4 +
436 Crit Q Tr200
] - .
] Ground
434
] Ineff
] y °
432 ‘\‘ s 4 Barnk Sta
430 : ‘ ; ; ‘ ‘ ‘ ‘ ‘ | ‘ ‘ ] ‘ ‘ ‘ ]
0 10 20 30 40 50 60 70

Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach =1 RS =1.5 Sez. aggiunta
k .04 % .035 % N .04 %
440: Legend
e e N | RO
4381 EG Q Tr200
] WS Q Tr200
4 +
436 Crit Q Tr200
4 —_—
] Ground
434
] Ineff
1 [
4327 ~e & Bank Sta
430 . . . . : . . . . : . : . . . . | . . ¢ . | . . . | . .
0 10 20 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS =1.4375*
.04 % .035 % .04 %
440; Legend
4384 EG Q Tr200
4 +
4365 Crit Q Tr200
] WS Q Tr200
] —_—
434; Ground
1 [ ]
4324 Bank Sta
] o »
4307 \'\___/
428+ . . . . : . . . . : . : . . . . : . . . . : . . . ! . .
0 10 20 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS =1.375*
- 04 - 035 - 04 .
438 ] Legend
436 EG Q+Tr200
] Crit Q Tr200
434 WS Q Tr200
] -
] Ground
4327 [ ]
] Bank Sta
] 9 »
4307 \-\'“__—./
428 . . . . | . . . . | . | . . . . | . . . . ! . . . ! . .
0 10 20 30 40 50 60 70
Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS =1.3125*%
le sle N |
437 .04 K .035 N .04 >
] Legend
e s B e B B | I ——
1 EG Q Tr200
435- "
434; Crit Q Tr200
] WS Q Tr200
433 1
4324 Ground
] °
431 Bank Sta
4307 Tes b 4
429 \'\.H———-/
428 T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS =1.25*
.04 % .035 % .04 %
4367 Legend
e O | p—
4387 EG Q Tr200
. at
4347 Crit Q Tr200
433 WS Q Tr200
| —_—
432, Ground
4 °
431 j Bank Sta
430~
4297 e \ ._.’——/ g
428 T T T T T T T T T T T T T T T T ni T T T T T T T T
0 10 20 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS =1.1875*
k .04 % .035 % .04 4
435
1 Legend
431 £6 Q200
- -+
433 Crit Q Tr200
4327 WS Q Tr200
i —_—
4317 Ground
4 [ ]
430 ] Bank Sta
429+
] P
428 \'\.44——-/
427 - - - - T - - - - T - T - - - - T - - - T - - T -
0 10 20 30 40 50 60 70

Station (m)
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06  Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS =1.125*
k 04 % .035 % 04 %
434, Legend
A T e
1 EG Q Tr200
— +
4327 Crit Q Tr200
431 WS Q Tr200
— —_—
430 ] Ground
429 bt
| Bank Sta
428+ e
427+ \'\._.__-———'/'
426 T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60 70
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS =1.0625*
.04 % .035 % .04 %
433: Legend
S |
432; EG Q Tr200
] +
4317 Crit Q Tr200
1 WS Q Tr200
e
Ground
®
Bank Sta
427 \'\'\-*.//
4264 T T T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60
Station (m)
MACROAREA 06 Plan: Plan 02
Flow: Tr200
River = F.sso ABBADIA Reach=1 RS=1
k .04 % .035 ‘IF .04
4327
] Legend
L,
431; EG Q Tr200
] o+
4307 Crit Q Tr200
4297 WS Q Tr200
] -
428 Gro.und
] // Bank Sta
4277
426 '\__./
425 : : : : : : : : : : : : : T : : : : T : : T :
0 10 20 30 40 50 60
Station (m)
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Padule50.rep

HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 second Street
Davis, California

XXXXXX XXXX XXXX XX XXXX
X X X X X X X

X X X X X
XXX XXXX XXXXXX XXXX
X X X X X
X X X X X X
XXXXXX XXXX X X X X XXXXX

X
XXXXX XXXX

XXX X X XX
XXX XX XX
XXX X X

X X

PROJECT DATA

Project Title: MACROAREA 06

Project File : Padule50.prj

Run Date and Time: 24/11/2006 17.30.41

Project in SI units

Project Description:
verifica MACROAREA 06 FOSSO DI PADULE

FLOW DATA

Flow Title: FlowTr50
Flow File : n:\2006\06033\Integrazione\HEC_PADULE\HEC_Tr50\Padule50.f03

JORORCONON -

Flow Data (m3/s)
River Reach RS * Q Tr50
* FOSSO PADULE 1 5 * 8.2

* TededfdehddhddNddRdh NS NdhddhddhNd ANl Nl hddn

*

FE O

Boundary Conditions

Feddhhhhhh RN R ddddddddddedddhh RN RN feddeddededdedededddhh RN R NN fddededededededdd

Profile * Upstream

Yo
A O &

* FOSSO PADULE 1 Q Tr50 * Critical
quma1 S =0.028 *

B R R R R R R R R R R R e R o o R Rk Ak i o S T S R R kA S R T o S T o S T R R R SR SR Sk R T

GEOMETRY DATA

Geometry Title: Fosso PADULE
Geometry File : n:\2006\06033\Integrazione\HEC_PADULE\HEC_Tr50\Padule50.g01

CROSS SECTION

RIVER: Fosso PADULE

REACH: 1 RS: 5
INPUT

Description:
Station Elevation Data num=

0 464.92 15.95 464.74 19.69 461.89 20.33 461.06 21.15 461.13
25.89 467.29 38.33 468.38

Manning's n Vvalues num= 3
Sta n val Sta n val Sta n val

Pagina 1



Left
15.95

Bank Sta:

E.G. Elev (m)
vel Head (m)
W.S. Elev (m)
crit w.s. (m)
Q Total (m3/s)

Top width (m)

Min ch ET (m)
Alpha
Frctn Loss (m)

C & E Loss (m)

%

Tededddht

B A R A A A )

warning: The energy equation could not be balanced within the specified number of

iterations. The

0 .04

E.G. Slope (m/m)
vel Total (m/s)
Max Ch1l bDpth (m)

Length wtd. (m)

Tedededdehdd

15.95

Right
25.89

*

*

*

*

dedehhhhh N fddddd

.035

Lengths:

462.94

0.42
462.52
462.52

*0.019773

*

*

*

Cconv. Total (m3/s) *

Tl ddehdedNdhNdhdd

8.20
3.36
2.89
1.46
58.3
29.50
461.06
1.00
0.58
0.00

CROSS SECTION OUTPUT Prof11e #Q TrSO e

Pad je50 rep

[OROROROR)

* Right OB

29.50

25. 89 .04

Left Channel Right Coeff Contr. Expan
29.5 29.5 29.5 .1 .3
* Element * Left OB * cChannel
* Wt. n-val. * * 0.035
* Reach Len. (m) * 0 29.50 * 29.50
* Flow Area (m2) * * 2.84
* Area (m2) * * 2.84

* Flow (m3/s) * * 8.20
* Top width (m) ® * 3.36
* Avg. vel. (m/s) * * 2.89

* Hydr. Depth (m) * * 0.85
* conv. (m3/s) * * 58.3
* Wetted Per. (m) * * 4.66
* Shear (N/m2) * * 118.10
* Stream Power (N/m s) * * 340.91
* cum Volume (1000 m3) * * 1.66
* cum SA (1000 m2) ® * 2.13

Tl ddehddhddhddhNNdh

FTeddehdedehddh NVl ddhddhdd Nl fdhddNdhn

program used critical depth for the water surface and continued on with the

calculations.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This

indicates that there

is not a valid subcritical answer.

CROSS SECTION
RIVER: Fosso PADULE
REACH: 1 RS: 4.875%
INPUT
Description:
Station Elevation Data num= 8
___sta 'E1ev Sta E1ev' . Sta E1ev Sta E1ev . sta E1ev
0 463.838 14.539 463.679 18 071 460 889 18 675 460 112 19.454 460 189
21.176 462.282 23.96 465.863 35.78 466.8
Manning's n values 3
' "Sta n Va1 Sta nval Sta n Va1
0 .04 14.539 .035 23 96 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
14.539 23.96 29.5 29.5 29.5 i .3

CROSS SECTION OUTPUT Profile #Q Tr50

Pagina 2

The program defaulted to critical depth.



E'E.G. Elev (m) 462.10
% vel Head (m) 0.74
% w.S. Elev (m) 461.35
% crit w.s. (m) 461.57
% E.G. Slope (m/m) *0.041263
% Q Total (m3/s) 8.20
% Top width (m) 2.93
% vel Total (m/s) 3.82
% Max Ch1l Dpth (m) 1.24
% Conv. Total (m3/s) 40.4
% Length wtd. (m) 29.50
% Min Ch ET (m) 460.11
% Alpha 1.00
% Frctn Loss (m) 0.81
; C & E Loss (m) 0.03

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

the need for

Element
* Wt. n-val.

Reach Len.

(m)
* Flow Area (m2)

* Area (m2)

* Flow (m3/s)

* Top width (m)
(m/s)
Depth (m)
(m3/s)
* Wetted Per.
* Shear (N/m2)

* Avg. vel.
* Hydr.
conv.

(m)

Stream Power (N/m s) *

* Ccum Volume (1000 m3) =*

* Ccum SA (1000 m2)

. additional cross sections. o ]
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

Tless than
0.7 or greater than 1.4.
sections.

warning: The energy loss was greater than 1.0 ft (0.3 m).

previous cross
section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 4.75%
INPUT
Description:
Station Elevation Data num=
o Sta i E1ev' . Sta s E1 V..
O 462 755 13 127 462 617

19.391 461.08 22.03 464.435

Manning's n Vvalues num=
eneota onval o sta n val
0 04 13 127 .035
Bank Sta: Left Right Lengths:
13.127 22.03

CROSS SECTION OUTPUT Profile #Q Tr50

%hE.G. Elev (m) * 461.06
% vel Head (m) * 0.53
% W.S. Elev (m) * 460.53
* Crit w.s. (m) * 460.63

JORORORORN

Left OB *

29.50

Channel
0.035
29.50

2.15
2.15
8.20
2.93
3.82
0.73
40.4
4.03
215.91
824.33
1.58
2.03

el ol e ol ol sl oo ot ol

* Right OB

29.50

dededhhhhh RN N ddddddefffdddededededededddhh RN RN ffddedededededededddh

This may indicate

This may indicate the need for additional cross

'

16 451 459 889
33.23 465.22

3

Sta n val

22. 03 .04

Left Channel
29.5 29.5

* Element
* Wt. n-val.
(m)

* Flow Area (m2)

* Reach Len.

Pagina 3

sta
1702 459.165

Right

29.5

E1ev

S e e e e

17. 759 459 248

Coeff Contr.
1

Left OB

29.50

This may indicate the need for additional cross sections.

Sta s E1

* Channel
* 0.035
* 29.50
* 2.53

between the current and

ev

Expan.
.3

* Right OB

29.50



E.G. Slope (m/m)

1 *0.026811
i Q Total (m3/s) * 8.20
1 Top width (m) * 3.23
1 vel Total (m/s) * 3.24
1 Max Ch1l bpth (m) * 1.36
1 Conv. Total (m3/s) * 50.1
1 Length wtd. (m) * 29.50
1 Min ch ET (m) * 459.17
1 Alpha * 1.00
* Frctn Loss (m) * 0.97
i C & E Loss (m) * 0.06
warning:

the need for

* Avg. Vvel.
* Hydr.

* conv.

additional cross sections.

warning:
previous cross
section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1
INPUT

Description:
Station Elevation Data
Sta E1ev Sta

T ddehddNd Nl ddhdd Rl

17.606 459.879 20.1 463.008

Manning's n values num=
' "S;a N Va1 Sta' nval  sta
0 .04 11.716 .035
Bank Sta: Left Right Lengths:
11.716 20.1

CROSS SECTION OUTPUT Pr

% E.G. Elev (m) 460.15
% vel Head (m) 0.65
% wW.S. Elev (m) 459.50
% crit w.s. (m) 459.68
% E.G. Slope (m/m) *0.034976
% Q Total (m3/s) 8.20
% Top width (m) 3.12
% vel Total (m/s) 3.58
% Max Ch1l Dpth (m) 1.28
% Conv. Total (m3/s) 43.8

fi1e #Q Tro0 ewxmwsnss

*

Padule50.rep

* Area (m2)
* Flow (m3/s)
* Top Width (m)

(m/s)
Depth (m)
(m3/s)

* wetted Per. (m)
* Shear (N/m2)

* Stream Power (N/m s) *
* Cum Volume (1000 m3) =
* cum SA (1000 m2)

R R R o e R R R L e R A S R e R S o o R R kA ok S T kR

The velocity head has changed by more than 0.5 ft

The energy loss was greater than 1.0 ft (0.3 m).

RS: 4.625*

8
o Stg s E1ev s *syg s
30.68 463.64

3

Sta nval

20.1 .04
Left channel Right
29.5 29.5 29.5

Element

wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Depth (m)
(m3/s)

Avg. Vel.
Hydr.

conv.

Pagina 4

* 2.53
* 8.20
* 3.23
* 3.24
* 0.78
* 50.1
* 4.39
* 151.52
* 490.92
* 1.52
* 1.94

(0.15 m).

between the current and

This may indicate the need for additional cross sections.

Sta

TSNS NS fdh

E1ev

0 461.673 11.716 461. 556 14 832 458 888 15 365 458 217 16.063 458. 307

Coeff Contr.

Left OB *
0.035
29.50
2.29
2.29
8.20
3.12
3.58
0.73
43.8

29.50

E1ev

Channel

This may indicate

* Right OB

29.50



i Length wtd. (m) 29.50
} Min Ch ET (m) 458.22
% Alpha 1.00
E Frctn Loss (m) 0.90
% C & E Loss (m) 0.01

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross

section.
CROSS SECTION
RIVER: Fosso PADULE
REACH: 1 RS: 4.5%
INPUT

Description:

Station Elevation Data num=
Sta E1ev Sta E1ev

TededN%

TSl

O 460 59 10 305 460 495 1
15.821 458.677 18.17 461.58
Manning's n values num=
' "S;a N Va1 Sta N Va1'
0 .04 10.305 .035
Bank Sta: Left Right Lengths:
10.305 18.17

* E.G. Elev (m) 459.17
% vel Head (m) * 0.59
E w.S. Elev (m) 458.58
} crit w.s. (m) 458.72
E E.G. Slope (m/m) *0.030726
E Q Total (m3/s) 8.20
E Top width (m) 3.27
% vel Total (m/s) 3.40
} Max Ch1l Dpth (m) 1.31
} Conv. Total (m3/s) 46.8
E Length wtd. (m) 29.50
} Min Ch ET (m) 457.27
% Alpha 1.00
E Frctn Loss (m) 0.97
E C & E Loss (m) 0.02

edededededeehhhhhn

kR

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross
section.

CROSS SECTION OUTPUT Profile #Q Tr50

*

Padule50.rep
wetted Per. (m)

Shear (N/m2)

Stream Power (N/m s) *

Cum Volume (1000 m3) =*

Cum SA (1000 m2)

8

*syg s E1ev s *syg s
3.212 457 887 13.71
28.13 462.06

3

ota  noval
18 17 .04
Left channel Right
29.5 29.5 29.5

Element

wt. n-val.
(m)

Flow Area (m2)

Reach Len.

Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Depth (m)
(m3/s)
Wetted Per.
Shear (N/m2)

Avg. Vel.
Hydr.
conv.

(m)

Stream Power (N/m s) *

Cum Volume (1000 m3) =*

Cum SA (1000 m2)

Tk
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4.18
188.08
673.29

1.44

1.85

between the current and

This may indicate the need for additional cross sections.

E1ev Sta E1ev

457 27 14 368 457 366

Coeff Contr. Expan.
.3

dededhhh R h RN fddddedededededededededk

Channel
0.035
29.50

2.41
2.41
8.20
3.27
3.40
0.74
46.8
4.30
168.70
573.95
1.37
1.76

Left OB *

29.50

between the current and

This may indicate the need for additional cross sections.

Fedededehdededefddde A dehddedefddde RNl dde NNl hddedhddedhddedehddt

s

* Right OB

29.50



Padule50.rep

CROSS SECTION

RIVER: Fosso PADULE

REACH: 1 RS: 4.375%
INPUT
Description:
Station Elevation Data num= 8
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

O 459.508 8.894 459.434 11 593 456 887 12 055 456 323 12 672 456 425
14.035 457.475 16.24 460.152 25.58 460.48

Manning's n values num= 3
' "Sta n Va1 _Sta nvV 1' Sta
0 .04 8.894 .035 16 24
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
8.894 16.24 29.5 29.5 29.5 .3

CROSS SECTION OUTPUT Prof11e #Q Tr50 o

Fededededededededededn

B R R R R O T OFOFOR)

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fosso PADULE

REACH: 1 RS: 4.25%*
INPUT
Description:
Station Elevation Data num= 8
Sta E1ev Sta E1 v Sta E1ev Sta E1ev Sta E1ev

O 458.425 7. 483 458 372 9.974 455.886 10.4 455.375 10 977 455 484
12.25 456.273  14.31 458.725 23.03  458.9

Manning's n values num= 3

Pagina 6

% E.G. Elev (m) * 458.22 * Element * Left OB * Channel
% vel Head (m) * 0.63 * wt. n-val. * ¥ 0.035
% W.S. Elev (m) * 457.59 * Reach Len. (m) ¥ 29.50 *  29.50
% crit w.s. (m) * 457.75 * Flow Area (m2) 2.33
% E.G. Slope (m/m) *0.033599 * Area (m2) 2.33
% Q Total (m3/s) * 8.20 * Flow (m3/s) 8.20
% Top width (m) * 3.27 * Top width (m) 3.27
* vel Total (m/s) * 3.52 * Avg. vel. (m/s) 3.52
% Max ch1 Dpth (m) * 1.26 * Hydr. Depth (m) 0.71
% Conv. Total (m3/s) * 44.7 * Conv. (m3/s) * * 44.7
% Length wtd. (m) * 29.50 * wetted Per. (m) * * 4.24
% Min ch ET (m) * 456.32 * Shear (N/m2) * * 181.32
% Alpha * 1.00 * stream Power (N/m s) * * 637.68
% Frctn Loss (m) * 0.95 * cum volume (1000 m3) * * 1.30
% C & E Loss (m) * 0.00 * cum SA (1000 m2) * * 1.66

* Right OB

29.50

Thhhn



Padule50.rep

n Va1 Sta n val Sta n val

SRR T S R R R ok S o A T R AR A Tk S o b Tk R T o S T S A

.04 7.483 .035 14.31 .04

'Sta
0

Left channel
29.5 29.5

Left
7.483

Bank Sta: Right

14.31

Lengths:
CROSS SECTION OUTPUT Prof11e #Q Tr50 N

457.
0.

23 %
62 *
456.61 *
456.77 *
*0.032741 =
8.20 *

3.29 =*

3.50 =

1.24 =

45.3 *
29.50 =
455.37 *
1.00 =

0.98 *

0.00 *

E.G. Elev (m) Element

vel Head (m) wt. n-val.

w.S. Elev (m) Reach Len.

(m)
E.G. Slope (m/m)

Crit w.sS.
Area (m2)
Q Total (m3/s) Flow (m3/s)
Top width (m) Top width (m)
vel Total (m/s) Avg. Vel.
Max Ch1l Dpth (m) Hydr.
Conv. Total (m3/s) (m3/s)
Wetted Per.

Shear (N/m2)

conv.
Length wtd. (m)
Min Ch ET (m)

Alpha Stream Power
Frctn Loss (m)

C & E Loss (m) Cum SA (1000

B R R R

warning: The energy loss was greater than 1.0 ft
previous cross
section.

CROSS SECTION

RIVER:
REACH:

Fosso PADULE
1 RS: 4.125%
INPUT
Description:
Station Elevation Data

' "Sta E1ev _Sta  Elev
0 457.342 457.311 8.354 454.885

6.071
10.465 455.072  12.38 457.297 20.48 457.32

Sta Elev

Tk ddehddhddht

num= 3
n Va1 Sta

e e Yo e e e e e e e e

.035 12.38

Manning's n values
Sta n Va1 Sta

TSl ddhddh Nl Nl ddhddddNd

O .04 6.071

n ya]
.04

Left channel
29.5 29.5

Left
6.071

Bank Sta: Right

12.38

CROSS SECTION OUTPUT Profile #Q Tr50

Lengths:

456.25 *
0.64 *
455.62 *

. Elev (m) Element

* vel Head (m) wt. n-val.

Reach Len.

e
o
e
%
e
o

. Elev (m)

Pagina 7

(m)
Flow Area (m2)

(m/s)

Depth (m)

(m)

Cum vVolume (1000 m3) =*

(m)

Right

Coeff Contr.
29.5 .1

eSS ddedededededededededdh NN NN ddddd

Channel
0.035
29.50

.35

.35

.20

.29

.50

.71

45.3
4.22
178.48
623.84
1.24
1.56

Left OB *

29.50

O W W o0 N N

(N/m s) *

m2)

(0.3 m).

This may indicate the need for additional cross sections.

E1ev

DROROTOROROROR)

Sta E1ev Sta

TededehdedehddhNde Nl ddhddNdd

8.745 454.428 9.281 454 543

Right Coeff Contr.

29.5

Channel
0.035
29.50

Left OB *

29.50

Expan.
.3

between the current and

Expan.
.3

Thhhn

* Right OB

29.50

ededededededeehh RN R deddedededdeddeddehhh RN ffeddedededededdededededededededededeh R RN feddedddededdeddhhhhhhn

* Right OB

29.50



Padule50.rep
crit w.s. (m) * 455.79 * Flow Area (m2)

E.G. Slope (m/m) *0.033547 * Area (m2)
Q Total (m3/s) * 8.20 * Flow (m3/s)

.32
.32
.20
.27
.54
Max Ch1l Dpth (m) * 1.19 * Hydr. Depth (m) .71
Conv. Total (m3/s) * 44.8 * conv. (m3/s) * * 44 .8

Top width (m) * 3.27 * Top width (m)

vel Total (m/s) * 3.54 * Avg. vel. (m/s)

O W W o0 N N

Length wtd. (m) * 29.50 * wetted Per. (m) * * 4.17
Min Ch ET (m) * 454,43 * Shear (N/m2) * * 182.91
Alpha * 1.00 * Stream Power (N/m s) * *  647.19
Frctn Loss (m) * 0.98 * Cum volume (1000 m3) * * 1.17
C & E Loss (m) * 0.00 * cum SA (1000 m2) * * 1.47

S Sk Sk s Sk SR SR 3 Sk SR SE 3 %k SR SE 3 ok SR SE 3 ok Sk SF 3 ok ok

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 4

INPUT
Description:
Station Elevation Data num= 6
Sta Elev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

B R R R o S R R R R L R e R S L R i kS o S R Ak S Tk ke Sk SR Tk R T o S S R R R S e o SR T

0 456.26 4.66 456.25 7.09 453.48 8.68 453.87 10.45 455.87
17.93 455.74

Manning's n values num= 3
Sta n Va1 Sta n Va1 Sta n Va1

e e e e e T e T T T T T T T T T T T e e T e e e e e e e

0 .04 4.66 .035 10.45 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.66 10.45 23 23 23 .3

CROSS SECTION OUTPUT Profile #0 Tr30 cesssss

E.G. Elev (m) * 455.26 * Element * Left OB * Channel
vel Head (m) * 0.64 * wt. n-val. * * 0.035
wW.S. Elev (m) * 454,61 * Reach Len. (m) * 23.00 * 23.00
crit w.s. (m) * 454,79 * Flow Area (m2) * * 2.30
E.G. Slope (m/m) *0.033877 * Area (m2) * * 2.30
Q Total (m3/s) * 8.20 * Flow (m3/s) * * 8.20
Top width (m) * 3.24 * Top width (m) * * 3.24
vel Total (m/s) * 3.56 * Avg. Vvel. (m/s) * * 3.56
Max Ch1l Dpth (m) * 1.13 * Hydr. Depth (m) * * 0.71
Conv. Total (m3/s) * 44.6 * Conv. (m3/s) * * 44 .6
Length wtd. (m) * 23.00 * wetted Per. (m) * * 4.14

Pagina 8

ededededededededededededededede NN hfdddededededededededd

s dededededefdededefhdede Nl dddefhddedhddedhdddehdddeRddde AN ddeNddede N hddeNdddeNhddedddedhddedhddedhddedehddt

Thhhn

* Right OB

23.00



Padule50.rep
i Min ch ET (m) * 453.48 * sShear (N/m2) * * 184.88

* Alpha * 1.00 * Stream Power (N/m s) * * 657.78
* Frctn Loss (m) * 0.99 * Cum volume (1000 m3) * * 1.10

e
o
e
%
e
o
e
o

* C & E Loss (m) * 0.00 * cum SA (1000 m2) * * 1.37

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 3.875%

INPUT
Description:
Station Elevation Data num= 7
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

R L R R R R R R R R A R T T L R R TR R R R R R R R T LR R P R R R R L L LT

O 455.228 3.495 455.22 5.32 452.88 5.993 452.88 7.186 453 575
8.515 455.522 14.125 455.425

Manning's n values num=
Sta n Va1 Sta n val

TNl fdhddNdd Nl Nl AN ddNddndh NS fdehddhdd Nl ik

O .036 3.495 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
3.495 8.515 23 23 23 .3

CROSS SECTION OUTPUT Prof11e #Q Tr50 o

E.G. Elev (m) * 454.63 * Element * Left OB * Channel
vel Head (m) * 0.51 * wt. n-val. * * 0.032
w.S. Elev (m) * 454,11 * Reach Len. (m) * 23.00 * 23.00
.58
.58
.20
.20
.18

crit w.s. (m) * 454,19 * Flow Area (m2)
E.G. Slope (m/m) *0.020240 * Area (m2)

Q Total (m3/s) * 8.20 * Flow (m3/s)
Top width (m) * 3.20 * Top width (m)

vel Total (m/s) * 3.18 * Avg. vel. (m/s)

O W W 00 N N

Max Ch1l Dpth (m) * 1.23 * Hydr. Depth (m)
Conv. Total (m3/s) * 57.6 * Conv. (m3/s) * * 57.6
Length wtd. (m) * 23.00 * wetted Per. (m) * * 4.27
Min Ch ET (m) * 452.88 * Shear (N/m2) * * 119.93
Alpha * 1.00 * Stream Power (N/m s) * * 381.10
Frctn Loss (m) * 0.59 * Cum volume (1000 m3) * * 1.04
C & E Loss (m) * 0.04 * cum SA (1000 m2) * * 1.30

Fedededededede el

o
O
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

B R R R R SO T OFOFOR)

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross . o o .

section. This may indicate the need for additional cross sections.
CROSS SECTION

Pagina 9

edededededededehh NN R deddedededdeddeddhdh RN hfeddedededededdededededededededededeh RN R deddeddedededdeddhhhhhhn

* Right OB

23.00
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Padule50.rep

RIVER: Fosso PADULE
REACH: 1 RS: 3.75%
INPUT
Description:
Station Elevation Data num= 7
___sta 'E1ev Sta' Elev Sta ' E]ey Sta
0 454.195 2.33 454.19 3.55 452.28 4.895
6.58 455.175 10.32 .
Manning's n values 3
' "Sta n Va1 Sta' 1 val  sta nval
0 .032 2.33 .03 6.58 .032
Bank Sta: Left Right Lengths: Left Channel Right
2.33 6.58 23 23 23
CROSS SECTION OUTPUT Prof11e #Q TFSO N

E.G. Elev (m)
vel Head (m)
w.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit w.S.

Q Total (m3/s)
Top width (m)
vel Total (m/s)

Max Ch1l Dpth (m)

Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

B R R R

warning:

the need for

Conv. Total (m3/s)

ededededededeh NN dddd

454.05
0.74
453.31
453.51
*0.028946
8.20
2.81
3.82
1.03
48.2
23.00
452.28
1.00
0.55
0.02

B R R R T

*

additional cross sections.

warning:
previous cross

section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 3.625%
INPUT
Description:
Station Elevation Data num=
o Sta y E1ev o Sta . E1ev o
O 453 163 1 165 453 16

4.645 454.828

Element

wt. n-val.
(m)

Flow Area (m2)

Reach Len.

Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Depth (m)
(m3/s)
Wetted Per.
Shear (N/m2)

Avg. Vel.
Hydr.
conv.

(m)

Stream Power (N/m s) *
Cum vVolume (1000 m3) =
Cum SA (1000 m2)

The velocity head has changed by more than 0.5 ft (0.15 m).

The energy loss was greater than 1.0 ft (0.3 m).

E1ev Sta E1ev

Fedededed ke ddodddd

452.28 5.692 453 279

Coeff Contr.

edededededededeh NN NN fdddd

Channel
0.030
23.00

.15

.15

.20

.81

.82

.76

48.2
3.88
157.04
600.22
0.99
1.23

Left OB *

23.00

o w N oo N N

between the current and

This may indicate the need for additional cross sections.

6.515 454.795

7
Sta

l 78 451 68

E1ev

3 798

Pagina 10

) Sta .

E1ev.l Sta s E1ev

e e v e e ¥

451 68 4. 199 452 984

Expan.
.3

* Right OB

23.00

v dedededededehh RN N fddddddeddeddhhh NN hddddd

This may indicate

Thhhn



Padule50.rep
Manning's n Vvalues num=
Sta n val Sta

0 .029 1.165

val

2eg,

fedek

.027  4.645 .029

Bank Sta: Left Right Lengths: Left Channel Right
1.165 4.645 23 23 23

CROSS SECTION OUTPUT Profile #Q Tr50

Coeff Con

tr. Expan.

1 .3

TededNdehfdehddhdd Nl Nl Nl ddhddnd

%hE-G- Elev (m) * 453,38 * Element Left OB * channel * Right OB
% vel Head (m) * 0.84 * wt. n-val. ¥ 0.027
% W.s. Elev (m) * 452,55 * Reach Len. (m) 23.00 * 23.00 * 23.00
% crit w.s. (m) * 452.79 * Flow Area (m2) * 2.03
% E.G. Slope (m/m) *0.028313 * Area (m2) % 2.03
% Q Total (m3/s) * 8.20 * Flow (m3/s) % 8.20
% Top width (m) * 2.65 * Top width (m) % 2.65
% vel Total (m/s) * 4.05 * Avg. vel. (m/s) % 4.05
% Max Ch1l ppth (m) * 0.87 * Hydr. Depth (m) % 0.77
% Conv. Total (m3/s) * 48.7 * conv. (m3/s) % 48.7
% Length wtd. (m) ¥ 23.00 * wetted Per. (m) * 3.87
% Min Ch ET (m) * 451.68 * shear (N/m2) *  145.41
% Alpha * 1.00 * Stream Power (N/m s) * * 588.76
% Frctn Loss (m) * 0.66 * cum volume (1000 m3) * i 0.94
% C & E Loss (m) * 0.01 * cum SA (1000 m2) % 1.16

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 3.5

INPUT

Description:

Station Elevation Data num= 4
Sta Elev Sta \%

0 452.13 .01 451.08

dedededededede dedededed

Manning's n values num= 3
Sta n val Sta val Sta n val

TededfdehddhdhNdd Nl Nl NS dddh vl NS fdhdd G Ndh

0 .025 0 .025 2.71 .025

Bank Sta: Left Right Lengths: Left Channel Right
0 2.71 28 28 28

CROSS SECTION OUTPUT Profile #0 Tr0 cssssssns

* E.G. Elev (m) * 452.70 * Element
* vel Head (m) * 0.90 * wt. n-val.

* W.s. Elev (m) * 451.80 * Reach Len. (m)

Pagina 11

Tev Sta

Elev

2.7 451.08 2.71 454.48

Coeff Contr. Expan.
. .3

Left OB *

28.00

Channel * Right OB
0.025
28.00 * 28.00



452.06 *
*0.030110 *
8.20 *
2.70 *
4.20 *
0.72 *
47.3 *
28.00 =
451.08 *
1.00 =
0.67 *
0.01 =

crit w.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
Ve1 Total (m/s)

Max Ch1l Dpth (m)

Length wtd. (m)
Min Ch ET (m)
A1pha

Frctn Loss (m)

C & E Loss (m)

Tehdddhdddeddeddedddhh RN hdddedededddd

* Conv. Total (m3/s)

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross
section.

CROSS SECTION

RIVER: Fosso PADULE

REACH: 1 RS: 3.4%

INPUT

Description:

Station Elevation Data
Sta E1ev Sta

Tk NdehddhddNded Nl Nl

O 450.974

num=
E1ev

RN

.Ol 449.924

Manning's n Vvalues
Sta n Va1

num=

Sta n Va1

el Tedehdeh

Padule50.rep
Flow Area (m2)

1.95
Area (m2) 1.95
Flow (m3/s) * * 8.20
Top width (m) * % 2.70
Avg. Vvel. (m/s) #* * 4.20
Depth (m) * * 0.72
(m3/$) 47.3
Wetted Per. 4.14
Shear (N/m2) 139.19
585.17

0.89

1.10

Hydr.
Conv.

(m)

Stream Power (N/m s) *
Cum Volume (1000 m3) *
Cum SA (1000 m2)

This may indicate the need for additional cross sections.

4
Sta E1ev

ekl dede Nl Nl N

2.7 449.924

3
Sta

Sta E1ev

ROROTORORORORS

2.71 453 324

n Va1

R R R T dededededed Ted TS d e

0 025 0 025

Bank Sta: Left Right

0 2.71

Lengths:

CROSS SECTION OUTPUT Profile #Q Tr50

451.70
1.12
Elev (m) * 450.57
(m) * 450.90
*0.041506
8.20
2.70
4.70
0.65
40.2
28.00
449.92

* E.G. Elev (m) *
* vel Head (m) *
f W.S.
* Crit w.S.

* E.G. Slope (m/m)

i Q Total (m3/s) *
% Top width (m) *
% vel Total (m/s) *
E Max Ch1l bDpth (m) *
E Conv. Total (m3/s) *
% Length wtd. (m) *

* Min Ch ET (m) *

Left Channel

* Element
* Wt. n-val. * *
* Reach Len.
* Flow Area (m2) * *
* Area (m2) * *
* Flow (m3/s) * * 8.20
* Top wWidth (m) * * 2.70
* Avg. Vvel.
* Hydr.
* conv.
* Wetted Per.
* Shear (N/m2) * *

2.71 025

Right Coeff Contr.
28 28 28 .1

between the current and

dedededededefdededefhde Nl RNl hdde NN ddeNhdde NN dde NNl fhddeddddnn

TedhddhddNddeh Nl ddhddNdd Nl fdhddhddRdh Nl ddhdd Rk

Channel
0.025
28.00 *  28.00
1.75
1.75

* Left OB *

(m) *

(m/s) * * 4.70
Depth (m) * * 0.65
(m3/s) * * 40.2
(m) ® * 3.99
178.22
Pagina 12

* Right OB

28.00



Padule50.rep

* Alpha * 1.00 * Stream Power (N/m s) * * 837.46
* Frctn Loss (m) * 0.98 * cum volume (1000 m3) * * 0.84
* C & E Loss (m) * 0.02 * cum SA (1000 m2) * * 1.03

warning:
the need for

additional cross sections.
warning:
previous cross
section.

CROSS SECTION

RIVER: Fosso PADULE

REACH: 1 RS: 3.3%*

INPUT

Description:

Station Elevation Data
Sta Elev Sta

Tl ddehddNddh Nl ddhdhn 3

0 449.818 .01 448.768

num=
Elev

Manning's n Vvalues
Sta n val

0 .025

num=
Sta n val

0 .025

Thhk ekk

Left
0

Bank Sta: Right

2.71

CROSS SECTION OUTPUT Profile #Q Tr50

TSNl fdhddn

ek

Lengths: Left Channel

4
Sta

Tl ddhdd

2.7 448.768

3
Sta . nval

2.71 .025

Elev

28 28

2

The velocity head has changed by more than 0.5 ft

Sta
.71

Right

28

(0.15 m).

Elev

Tededehdedehdd v Ndn

452.168

Coeff Contr.
1

This may indicate

The energy loss was greater than 1.0 ft (0.3 m). between the current and

This may indicate the need for additional cross sections.

Expan.
.3

%"E'G' Elev (m) * 450.54 * Element * Left OB * channel * Right OB
i vel Head (m) * 1.12 * wt. n-val. #* *  0.025
% W.S. Elev (m) * 449.42 * Reach Len. (m) * 28.00 * 28.00 28.00
% Crit w.s. (m) * 449.75 * Flow Area (m2) % s 1.75
% E.G. Slope (m/m) *0.041189 * Area (m2) % s 1.75
% Q Total (m3/s) * 8.20 * Flow (m3/s) # " 8.20
% Top width (m) * 2.70 * Top width (m) * % 2.70
% vel Total (m/s) * 4.69 * Avg. Vvel. (m/s) #* * 4.69
% Max ch1l ppth (m) * 0.65 * Hydr. Depth (m) * % 0.65
% Conv. Total (m3/s) * 40.4 * conv. (m3/s) % " 40. 4
% Length wtd. (m) *  28.00 * wetted Per. (m) % * 3.99
% Min ch ET (m) * 448.77 * Shear (N/m2) * % 177.18
% Alpha * 1.00 * Stream Power (N/m s) * *  830.35
% Frctn Loss (m) * 1.16 * Cum Volume (1000 m3) * * 0.79
% C & E Loss (m) * 0.00 * cum SA (1000 m2) * % 0.95

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross
section.

Pagina 13

This may indicate the need for additional cross sections.



CROSS

RIVER:

SECTION

Fosso PADULE

REACH: 1 RS: 3.2%

INPUT

Description:

Station Elevation Data
Sta E1ev Sta

num=
E1ev

Fedededed Fededede Fedededen Fedede e edededededede

O 448. 662 01 447. 612
Manning's n values
Sta n Va1

Tk NdehddhddNdd Nl Ndht

O .025 O

num=
Sta n V

025

Bank Sta: Right

2.71

LefS Lengths:

449.38 *
vel Head (m) * 1.12 =
448.26 *
448.59 *
*0.041189 ~*
8.20 *

2.70 *

4.69 *

0.65 =

40.4 =
28.00 =

447 .61 *
1.00 *

1.15 =

0.00 =

E.G. Elev (m)

w.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit w.S.

Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

B R R R

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross
section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS:

INPUT

Description:

Station Elevation Data
Sta E1ev Sta

01 446 456

O 447.506

Manning's n Vvalues
Sta n Va1

num=

Sta n val

Left channel
28

CROSS SECTION OUTPUT Prof11e #Q Tr50 o

v dedededededehhh NN N feddeddddeddddhhhn

T Ndehddehdd el RNl

Padule50.rep

4
Sta . E1eV....
2. 7 447 612

3
Sta n val

2.71 .025

Right
28 28

Element
wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Depth (m)
(m3/s)
Wetted Per.

Avg. Vel.
Hydr.
conv.
(m)
Shear (N/m2)

Stream Power (N/m s) *

Cum vVolume (1000 m3) =

Cum SA (1000 m2)

4

Sta E1ev

2.7 446.456

3

Sta n Va1

R R R L R R Rk o o

0 025 0 .025

2.71 025

Pagina 14

sta

Sta

ROROTORORORORS

2.71 449.856

E1ev

2 71 451 012

Coeff Contr. Expan.
. .3

edededededededeh NN NN fdddd

Channel
0.025
28.00 *  28.00
.75
.75
.20
.70
.69
.65

40.4

3.99
177.18
830.35

0.74

0.88

Left OB *

© A N 00 R R

between the current and

This may indicate the need for additional cross sections.

E1ev

* Right OB

28.00

TehhhRNNhddddddefffddddeddeddeddedhh RN RN fddddededededededddk

Thhhn



Bank Sta: Left Right

0 2.71

2

E.G. 448.23
1.12
Elev (m) * 447.10
(m) *  447.43
*0.041320
8.20
2.70
4.69
0.65
40.3
28.00
446.46
1.00
* 1.16
0.00

Elev (m) *
vel Head (m) *
W.S.
Ccrit w.s.
E.G. Slope (m/m)
Q Total (m3/s) *
Top width (m) *
vel Total (m/s) *
Max Ch1l bpth (m) *
Conv. Total (m3/s) *
Length wtd. (m) *
Min ch ET (m) *
Alpha *
Frctn Loss (m)

C & E Loss (m) *

FTeddehdd

EC I I I IR R R I I I I I I I I I I I R I ]

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross
section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1

INPUT

Description:

Station Elevation Data
Sta Elev Sta

0 446.35 .01

Thhk ek

Manning's n values
Sta n val

Tl ddehddNdhNdhddhdhn

0 .025 0

num=
Sta n val

dededededededede do ok

.025

Bank Sta: Left Right
0

2.71

CROSS SECTION OUTPUT Profile #0 Tr0 cssssssns

kR

* E.G. Elev (m) 447.07

i vel Head (m) 1.12
Elev (m) 445,95
(m)

i E.G. Slope (m/m)

* W.S.
* Crit W.S. 446.28

*0.041279

Lengths: Left Channel

* Wt.

* Reach Len.

* Avg. Vel.

* conv.
* Wetted Per.

* Shear (N/m2)

el

Lengths: Left Channel

*
*

*

*

Sta Elev

Padule50.rep

Right

28 28 28

CROSS SECTION OUTPUT Profile #Q Tr50

* Element

n-val.
(m)

* Flow Area (m2)
* Area (m2)

* Flow (m3/s)

* Top width (m)

(m/s)

* Hydr. Depth (m)

(m3/s)
(m)

* Stream Power (N/m s) *
* Ccum volume (1000 m3) *
* Cum SA (1000 m2)

FeddehdedehdhNdehNdhddNdd Nl fdhddn

Expan.

Coeff Contr.
1 .3

Left OB * cChannel

* 0.025
28.00 *  28.00
.75
.75
.20
.70
.69

.65

o
o A N OO B B

L R o R R kR SR S b T o R R Rk R S ok L T R

* Right OB

28.00

R R R R R T e R Ak Sk Ak o e R kA o R R e

2.7 445.3 2.

3
Sta n

Tedehddhdhn

2.71 .025

71

val

Right

22 22

Element
wt. n-val.
Reach Len. (m)
Flow Area (m2)

Area (m2)

Pagina 15
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This may indicate the need for additional cross sections.

Elev

448.7

Coeff Contr. Expan.
. .3

dededehhhhf R ffddddededededddh

Channel
0.025
22.00

1.75
1.75

Left OB *

22.00

Thhhn

* Right OB

22.00



Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

B I I R R R R R R

previous cross
section.

CROSS SECTION

RIVER:
REACH: 1

Fosso PADULE

INPUT

Description:

Station Elevation Data
Sta Elev

Tl ddehddNdhNdhddhdhn

0 446.725

Manning's n Vvalues
egoca N

0

Left
0 2.485

Bank Sta:

2

E.G. Elev (m)
vel Head (m)
W.S. Elev (m)
crit w.s. (m)

E.G. Slope (m/m)

Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l bDpth (m)
Cconv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)

Alpha

8.20
2.70
4.69
0.65
40.4
22.00
445.30
1.00
1.16
0.00

e dededededededh NN NN hddddededdedddddhhhhn

* Avg. vel.

* conv.
* wetted Per.
* Shear (N/m2)

Padule50.rep

* Flow (m3/s)

* Top width (m)

(m/s)

* Hydr. Depth (m)

(m3/s)
(m)

* Stream Power (N/m s) *
* Ccum Volume (1000 m3) *
* Cum SA (1000 m2)

8.20
2.70
4.69
0.65
40.4
3.99
177.47
832.35
0.65
0.72

warning: The energy Tloss was greater than 1.0 ft (0.3 m). between the current and
This may indicate the need for additional cross sections.
RS: 2.5%
num= 4
ST EleY LSt ETey SR Eley
.01 445.05 2.475 445.05 2.485 447.9
3
""6"”‘ téighanit;ég, téi;
Right Lengths: Left Channel Right Coeff Contr. Expan.
22 22 22 1 .3

RO T TN O TP O T L 0 T o0 s
* 446.69 * Element Left oB * Channel * Right OB
* 0.33 * wt. n-val. * 0.025
* 446.36 * Reach Len. (m) 22.00 * 22.00 22.00
* 446.09 * Flow Area (m2) * 3.25
*0.007269 * Area (m2) * 3.25
* 8.20 * Flow (m3/s) * 8.20
* 2.48 * Top width (m) * 2.48
* 2.53 * Avg. vel. (m/s) * 2.53
* 1.31 * Hydr. Depth (m) * 1.31
* 96.2 * Conv. (m3/s) * 96.2
* 22.00 * wetted Per. (m) * 5.09
* 445.05 * Shear (N/m2) *  45.44
* 1.00 * Stream Power (N/m s) * * 114.79

B I T I R R R I

Frctn Loss (m)

0.20

* Cum volume (1000 m3) *

Pagina 16
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C & E Loss (m) *

%
*
o
=

*

R R AR T S R R R o

Note:
section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1

INPUT

Description:

Station Elevation Data
Sta Elev Sta

Tl ddehddRdh Nl ddhdhn 3

0 447.1 .01
Manning's n Vvalues
Sta nval

Thhk ekk

0 .025 0
Bank Sta: Left Right
0 2.26
Ineffective Flow
Sta L Sta R Elev
0 447.1

2.26 2.26 447.1

2

E.G. Elev (m) *
vel Head (m) *
W.S. Elev (m) *
crit w.s. (m) *
E.G. Slope (m/m)
Q Total (m3/s) *
Top width (m) *
vel Total (m/s) *
Max Ch1l bDpth (m) *
Conv. Total (m3/s) *
Length wtd. (m) *
Min ch ET (m) *
Alpha *
Frctn Loss (m)

C & E Loss (m) *

FTeddehdh

ECE I I I IR R R R I I I I I I I I I R I I ]

Note:
the Towest, valid,
energy was used.

BRIDGE

RIVER: Fosso PADULE

Teddehd

num=

0.01

FTeddehddhd

RS: 2

num=
Elev

TSNl fdhddn

4448

num=

Sta n val

.025
Length
Perman

F
F

CROSS SECTION OUTPUT Profile #Q Tr50

446.47

0.46
446.01
445.91

*0.011629

8.20
2.25
3.01
1.21
76.0
1.00
444 .80
1.00

el ddehdde NVl fdehddhddNdh

Padule50.rep
* Ccum SA (1000 m2)

FTeddehdede vl ddh

4
Sta

Tl ddhdd

2.25 444.8

3
Sta . nval

2.26 .025

Elev

TewN

s: Left Channel
27 27
2

ent

Right
27

* Element
* Wt. n-val.
(m)

* Flow Area (m2)

* Reach Len.

* Area (m2)

* Flow (m3/s)

* Top wWidth (m)
(m/s)
* Hydr. Depth (m)
(m3/s)
* Wetted Per.
* Shear (N/m2)

* Avg. Vel.

* conv.

(m)

* Stream Power (N/m s) *

* Cum volume (1000 m3) *

* Cum SA (1000 m2)

Feddeh Sl hdhNdehfdhddhNdh

Multiple critical depths were found at this Tlocation.

Pagina 17

Sta

Tededehdedehddht

2.26

Tededvdht

Tl dedehdh Nl fdhddNdd Nl fdhddn

Elev

447.1

Coeff Contr.
.3

Left OB

1.00

The

Hydraulic jump has occurred between this cross section and the previous upstream

Expan.
.5

R o R R O SR o S o R R AR o o
*

Channel
* 0.025
.00
.72

* Right OB
1.00

1

2

2.72
* 8.20

2.25

3.01

1.21
* 76.0
* 4.66
*  66.55
* 200.46
* 0.53
* 0.62

R e R R R ko S R R R T S R o R o R T AR

critical depth with



Padule50.rep
REACH: 1 RS: 1.95

INPUT
Description: Attraversamento S.R. 219

Distance from Upstream XS = 1
Deck/Roadway Wwidth = 25
weir Coefficient = 1.44

Upstream Deck/Roadway Coordinates

num=
o Sta H1 Cord Lo Cord II'IStavﬂi.Cord'to.Cord.l'.ISta H1 Cord Lo Cord
O 447.5 444 .01  447.5 447.1 2.25 447 5 447.1
2.26 447.5 444
Upstream Bridge Cross Section Data
Station Elevation Data num= 4
' "Sta E1ev ' Sta E] v Sta E1ey' . Sta' ) E1ev
0 447.1 .01 444.8 2.25 444.8 2 26 447 1
Manning's n Vvalues num= 3
o Sta . n Va1 ...SF§ . n Va1 . .ISta . n Va1
0 025 0 025 2.26 025
Bank Sta: Left Right Coeff Contr. Expan.
0 2.26 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 0 447.1 F
2.26 2.26 447.1 F
Downstream Deck/Roadway Coordinates
num= 9
' Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord' . Sta Hj'Cord'Lo'Cord
O 448 443 1.1 448 443 l 12 448 446
1.99 448 447 2.98 448 447.5 3.9 448 447
4.8 448 446 4.9 448 443 5 448 443
Downstream Bridge Cross Section Data
Station Elevation Data num= 4
' "Sta E1ev ' Sta E1 . Sta E1ey' - Sta' ' E]ey
0 448 l 444 01 4.9 444.01 5 448
Manning's n Vvalues num= 3
o Sta . n Va1 ...SF§ . n Va1 . .ISta . n Va1
0 025 0 025 5 025
Bank Sta: Left Right Coeff Contr. Expan.
0 5 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1.12 448 T
4.9 5 448 T

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad Crested
Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data
Energy
Selected Low Flow Methods = Energy

High Flow Method
Pressure and weir flow
Submerged Inlet cd
Submerged Inlet + outlet Cd
Max Low Cord

o
(o]
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Padule50.rep
Additional Bridge Parameters
Add Friction component to Momentum
Do not add weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream water surface

BRIDGE OUTPUT .Profile #Q Tr50 wxswss

Tedededede et de et e R kR ek Rk kR ek Rk

-

E.G. US. (m) ¥ 446.47 * Element *Inside BR US *Inside BR DS *
W.S. US. (m) * 446.01 * E.G. Elev (m) * 446.46 * 445.19 *
Q Total (m3/s) * 8.20 * wW.S. Elev (m) * 445.91 = 444 .80 *
Q Bridge (m3/s) * 8.20 * Crit w.s. (m) * 445.91 * 444.80 *
Q Weir (m3/s) * * Max Ch1l bpth (m) 11 0+ 0.79 *
weir Sta LTt (m) * * vel Total (m/s) 3 * 2 *

wWeir Sta Rgt (m) * Flow Area (m2) 2 2
weir Submerg * * Froude # Chl 0 * 1 *
weir Max Depth (m) * * Specif Force (m3) * 4.13 * 3.49 =
* 1 * 0 *

4 4

-
=

3
o

Min E1 weir Flow (m) * 448.00 * Hydr Depth (m)

Min ET1 Prs (m) * 447.10 * w.P. Total (m) * * .
Delta EG (m) * 1.29 * Conv. Total (m3/s) * 67.9 = 88.4 =
Delta ws (m) * 1.25 * Top width (m) * 2.25 = 3.73 *
BR Open Area (m2) 5.16 * Frctn Loss (m) * * *
BR Open vel (m/s) 3.28 * C & E Loss (m) * * *
Coef of Q * Shear Total (N/m2) * 80.12 * *
Br Sel Method Momentum * Power Total (N/m s) * 262.96

B R R R o Tk

ok

I R )

Note: The momentum method has computed a class B profile.
Note: Multiple critical depths were found at this location. The critical depth with
the lowest, valid,

energy was used.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 1.9

INPUT

Description:

Station Elevation Data
Sta Elev Sta

TededeTedede T

Sta Elev Sta Elev

TededNdeh Nl ddhddNddfddnd TedehdedeNdehdd

0 448 .1 444.01 4.9 444.01 5 448

3 e v Tl dedehddht

Manning's n Vvalues num= 3
Sta n val Sta n val Sta n val

Thhk ek ek

0 .025 0 .025 5 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 5 15 15 15 .3 .5
Ineffective Flow num= 2
StaL StaR Elev Permanent
0 1.12 448 T
4.9 5 448 T

CROSS SECTION OUTPUT Profile #Q Tr50

R R R R S R ok Sk o S R R R S ok Sk kR T AR T Ak S Tk S AR e A R

"E.G. Elev (m) * 445.19 * Element * Left OB * Channel * Right OB
vel Head (m) * 0.42 * wt. n-val. * * 0.025
W.S. Elev (m) * 444,76 * Reach Len. (m) #* 15.00 * 15.00 * 15.00
.85
.64
.20
.84
.87
.75

Crit w.s. (m) * 444,79 * Flow Area (m2) * %
E.G. Slope (m/m) *0.007514 * Area (m2) * *
Q Total (m3/s) * 8.20 * Flow (m3/s) % *
Top width (m) * 4.84 * Top width (m) * *
vel Total (m/s) * 2.87 * Avg. vel. (m/s) * *

SO N A~ 00O W N

Max Ch1l bDpth (m) * 0.75 * Hydr. Depth (m) * *
Pagina 19



Padule50.rep

(m3/s) *
(m) *
* Shear (N/m2) *

94.6
15.00
444,01
Alpha * 1.00
* * cum volume (1000 m3) *
* cum SA (1000 m2) *

Conv. Total (m3/s) * * conv.

Length wtd. (m) * * Wetted Per.
Min ch ET (m) *
* Stream Power (N/m s)
Frctn Loss (m)

C & E Loss (m) *

R R R R o R R S L o R e R R o S T R R Tk Ak Sk R T R o R R

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 1.8
INPUT

Description:

Station Elevation Data
Sta Elev Sta

0 445.6

num= 5
Elev Sta Elev

2.2 443.58

Fedede dede Yo

.05 443.58

dededed

3.9

num= 3
n val Sta

el dedefdednd

Manning's n values
Sta n val Sta

TSNl ddehddhdd Nl Rl Nl hddn

0 .025 0

TededeNd s

.025 4

Bank Sta: Left Right Lengths: Left Channel
0 4

27

Right
27

num= 2

Elev Permanent

446 T

446 T

Ineffective Flow
Sta L Sta R

0 .05

3.9 4

CROSS SECTION OUTPUT Profile #Q Tr50

445,03 *
25 ¥
444,78 *
444 .58 *

*0.003678 *

. Elev (m) Element

vel Head (m) * 0. wt. n-val.

w.S. Elev (m) Reach Len.

(m)
E.G. Slope (m/m)

(m)
Crit w.S. Flow Area (m2)
Area (m2)

Flow (m3/s)

Q Total (m3/s) 8.20 =

Top width (m) 3.89 * Top width (m)
(m/s)
Hydr. Depth (m)
(m3/s)
Wetted Per.

Shear (N/m2)

vel Total (m/s) 2.23 * Avg. Vel.

Max Ch1l Dpth (m) 1.20 =

Conv. Total (m3/s) 135.2 * Conv.

Length wtd. (m) 1.00 = (m)

Min Ch ET (m) 443.58 *

Alpha 1.00 * Stream Power (N/m s) *

0.01 * Cum volume (1000 m3) *

Cum SA (1000 m2)

Frctn Loss (m)

C & E Loss (m) 0.04 *

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Teddehddhdh NV Ndhddhdhn

i

LElev .
444.68

FededededededehdededehddedehdddehdddeRdddehddde NN ddeNddde Nl NN Al Ndddendd

* 94.6
.78

.86
.45
.53

sta

eora Elev
4 445.58

Coeff Contr. Expan.
.3 .

5

Channel

Left OB *
0.025

1.00 1.00
3.68
3.70
8.20
3.89
2.23
0.96
135.2
4.17
31.77
70.83
0.40
0.47

* Right OB

1.00

Fededededededefdedede NN ddenddede NNt

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is
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Padule50.rep
less than
0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
Note: Hydraulic jump has occurred between this cross section and the previous upstream
section.

BRIDGE

RIVER: Fosso PADULE
REACH: 1 RS: 1.75

INPUT

Description: COPERTURA FOSSO AFFIANCO CHIESA PADULE
Distance from Upstream XS 1

Deck/Roadway Wwidth 25

weir Coefficient 1.44
Upstream Deck/Roadway Coordinates

num=
ST 4 cord 1o cord sta i cord Lo cord sta i cord Lo cord
O 446 440 .05 446 445.6 3.9 446 445.6
4 446 440
Upstream Bridge Cross Section Data
Station Elevation Data num=
' "S;a E1ev ' Sta E1ev §pa' E1ev' __Sta  Elev  sta E1ev
0 445.6 .05 443.58 2.2 443 58 4 445 58
Manning's n Vvalues num= 3
o $t§ . n Va1 ...SF?.. n Va1 . ..$t%.. n Va1
0 025 0 025 4 025
Bank Sta: Left Right Coeff Contr. Expan.
0 4 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 .05 446 T
3.9 4 446 T
Downstream Deck/Roadway Coordinates
num= 4
___sta Hi'Cord'go'CQFd' ' $pa'Hj'C9rd'L9'C9rq' - Sta Hi Cord'Lo'Cord
0 445.9 440 .05 445.9 444.6 2.5 445.9 444 .6
2.55 445.9 440
Downstream Bridge Cross Section Data
Station Elevation Data num= 4
e Sta,, JElev o sta  Elev . sta  Elev . .sta . Eley
0 446 .05 442 79 2.5 442 79 2.55 446
Manning's n values num= 3
' "S;a n Va1 _Sta n Va1 §pa' n ya]
0 .025 0 .025 2.55 .025
Bank Sta: Left Right Coeff Contr. Expan.
2.55 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 .05 446 T
2.5 2.55 446 T

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.95

Upstream Embankment side sTlope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

weir crest shape

Broad Crested
Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data
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Padule50.rep
Energy
Selected Low Flow Methods = Energy

High Flow Method
Pressure and weir flow
Submerged Inlet cd
Submerged Inlet + outlet Cd
Max Low Cord

Iun
oo

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream water surface

BRIDGE OUTPUT Profile #Q Tr50

* E.G. US. (m) * 445, * 'Ins1de BR US ’Ins1de BR DS *
* W.S. US. (m) * 444.78 * E.G. Elev (m) * 444 .98 * 444 .53 *
* Q Total (m3/s) * 8.20 * W.S. Elev (m) * 444 .58 * 443,55 *
* Q Bridge (m3/s) * 8.20 * Crit w.S. (m) * 444.58 * 443.84 *
* Q Weir (m3/s) * * Max Ch1l bpth (m) * 1.00 = 0.76 *
* Weir Sta LTt (m) * * vel Total (m/s) * 2.80 4.39 *
* Weir Sta Rgt (m) * * Flow Area (m2) * 2.92 1.87 =
* Weir Submerg * * Froude # cChl * 1.01 1.61 =
* Weir Max Depth (m) * * Specif Force (m3) * 3.68 4.38 *
* Min E1 wWeir Flow (m) * 446.00 * Hydr Depth (m) * 0.79 0.76 *
* Min E1 Prs (m) * 445.60 * w.P. Total (m) * 3.99 = 2.45 *
* pelta EG (m) * 0.59 * Conv. Total (m3/s) * 95.1 = 62.3 *
* pelta ws (m) * 1.15 * Top width (m) * 3.71 * 2.47 *
* BR Open Area (m2) * 4.43 * Frctn Loss (m) * 0.12 * 0.27 *
* BR Open Vel (m/s) * 4.39 * C & E Loss (m) * 0.02 * 0.17 *
* coef of Q * * Shear Total (N/m2) * 53.44 * 129.44 =
* Br Sel Method *Energy only * Power Total (N/m s) * 149.82 = 568.54 *

Tl ddhddRhdh Nl RdhddhdhNdh Nl fdhddNddd S NdehFdehddehddhNdeh Nl ddhddNdd Rl Nl Ndn

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
#arninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy Toss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there

is not a valid subcritical answer. The program defaulted to critical depth.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
Note: The energy method has computed a class B profile.

CROSS SECTION

RIVER: Fosso PADULE

REACH: 1 RS: 1.7
INPUT
Description:
Station Elevation Data num= 4
' "S;a E1ev ' Sta E1ev Sta E]ey' - Sta E]ey
0 446 .05 442.79 2.5 442.79 2.55 446
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Manning's n Vvalues

cenaSd,, 0 val
0 .025
Bank Sta: Left Rig
0 2.
Ineffective Flow
Sta L Sta R
0 .05
2.5 2.55

CROSS SECTION OUTPUT

%"E.G. Elev (m)
: vel Head (m)
W.S. Elev (m)
(m)

E.G. Slope (m/m)

crit w.s.

Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l bpth (m)
Cconv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

*
N
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
%
*
e
o
*

warning: The energy
iterations. The
program use
calculations.
warning: The conveya
Tless than
0.7 or grea
sections.
warning: The energy
previous cross
section.
warning: During the
equal to critical
depth, the
indicates that there
is not a va

T

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1
INPUT

Description:

Station Elevation Da
___Sta 'E1gv" '
0 444.67 1

1.978 441.978

Padule50.rep

num=
‘"annahan _02§"“""§f§§' _65;
ht Lengths: Left Channel Right Coeff Contr. Expan.
55 25.833 25.833 25.833 .3 .5
num= 2
Elev Permanent
446 T
446 T
IR L st
* 444.36 * Element * Left oB * Channel * Right OB
® 0.53 * wt. n-val. ® * 0.025
* 443.83 * Reach Len. (m) * 25.83 = 25.83 25.83
* 443.83 * Flow Area (m2) * * 2.55
*0.006121 * Area (m2) * * 2.57
* 8.20 * Flow (m3/s) * * 8.20
* 2.48 * Top width (m) * * 2.48
* 3.21 * Avg. vel. (m/s) * * 3.21
* 1.04 * Hydr. Depth (m) * * 1.04
* 104.8 * conv. (m3/s) * * 104.8
* 25.83 * wetted Per. (m) * * 2.45
* 442.79 * Shear (N/m2) * * 62.50
* 1.00 * Stream Power (N/m s) * * 200.91
® 0.24 * cum volume (1000 m3) * * 0.33
® 0.00 * cum SA (1000 m2) ® * 0.39

B R R R RORORORS

equation could not be balanced within the specified number of

d critical depth for the water surface and continued on with the
nce ratio (upstream conveyance divided by downstream conveyance) is
ter than 1.4. This may indicate the need for additional cross
loss was greater than 1.0 ft (0.3 m). between the current and

his may indicate the need for additional cross sections.
standard step iterations, when the assumed water surface was set
calculated water surface came back below critical depth. This

1id subcritical answer. The program defaulted to critical depth.

RS: 1.58333%

ta num= 12
Sta ~Elev ~ sta ~Elev . sSta Elev ~sSta  Elev
.025 444.712 1.422 444.957 1.637 444.957 1.834 443.128
4.02 441.978 4.121 442.627 4.455 444,945 4.938 444.923
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5.073 444.63 5.86 444.642

Manning's n Vvalues num= 3
""""”""6""""féi}"”"ifég}"”""féﬁ}"'"if;§§"“""f6§}
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1.637  4.455 25.833 25.833 25.833 .1 .3
Left Levee Station=  1.637 Elevation= 444.957
Right Levee Station=  4.455 Elevation= 444.945
R T T T O L O T r o sttt .
%hE.G. Elev (m) * 443.87 * Element * Left OB * Channel * Right OB
% vel Head (m) * 1.06 * wt. n-val. * * 0.027
% W.S. Elev (m) * 442.81 * Reach Len. (m) * 25.83 = 25.83 * 25.83
% crit w.s. (m) * 443.13 * Flow Area (m2) * * 1.80
% E.G. Slope (m/m) *0.039932 * Area (m2) * * 1.80
% Q Total (m3/s) * 8.20 * Flow (m3/s) * * 8.20
% Top width (m) * 2.27 * Top width (m) * * 2.27
% vel Total (m/s) * 4.56 * Avg. vel. (m/s) * * 4.56
% Max Ch1l bpth (m) * 0.83 * Hydr. Depth (m) * * 0.79
% Cconv. Total (m3/s) * 41.0 * conv. (m3/s) * * 41.0
% Length wtd. (m) * 25.83 * wetted Per. (m) * * 3.73
% Min ch ET (m) * 441.98 * Shear (N/m2) * * 189.17
% Alpha * 1.00 * Stream Power (N/m s) * * 861.94
% Frctn Loss (m) ® 0.33 * cum volume (1000 m3) * * 0.28
% C & E Loss (m) ® 0.16 * cum SA (1000 m2) ® * 0.32

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
#arninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy Toss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this Tlocation. The critical depth with
the Towest, valid,

water surface was used.
Note: Program found supercritical flow starting at this cross section.

CROSS SECTION

RIVER: Fosso PADULE

REACH: 1 RS: 1.46666%*
INPUT
Description:
Station Elevation Data num= 12
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 443.34 2.05 443.423  2.843 443.913 3.273 443.913 3.639 442.11
3.907 441.167 5.54 441.167 5.731 441.715 6.36 443.89 7.327 443.847
7.597 443.26 9.17 443.283
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Manning's n Vvalues
ota nval osta

3
2eg,

val

0 .03 3.273 .028 6.36 .03
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
3.273 6.36 25.833 25.833 25.833 .1 .3
Left Levee Station= 3.273 Elevation= 443.913
Right Levee Station= 6.36 Elevation= 443.89

CROSS SECTION OUTPUT Profile #Q Tr50

R R R R i R R kR Tk Sk S o S S S o R Rk L S R kR S kO S

E“E-G- Elev (m) *  442.99 * Element * Left OB * Channel * Right OB
% vel Head (m) * 0.70 * wt. n-val. % ¥ 0.028
% w.s. Elev (m) *  442.29 * Reach Len. (m) * 25.83 * 25.83 *  25.83
% Crit w.s. (m) * 442.42 * Flow Area (m2) #* % 2.21
E E.G. Slope (m/m) *0.023451 * Area (m2) % % 2 21
% Q Total (m3/s) * 8.20 * Flow (m3/s) £ * 8.20
% Top width (m) ® 2.29 * Top width (m) # % 2.29
% vel Total (m/s) * 3.71 * Avg. vel. (m/s) * * 3.71
% Max Ch1l ppth (m) * 1.12 * Hydr. Depth (m) * % 0.97
% Conv. Total (m3/s) * 53.5 * conv. (m3/s) * % 53.5
E Length wtd. (m) * 25.83 * wetted Per. (m) * * 3.97
% Min ch ET (m) * 441.17 * shear (N/m2) * *  128.25
% Alpha * 1.00 * Stream Power (N/m s) * ¥ 475.22
E Frctn Loss (m) * 0.78 * cum Volume (1000 m3) * * 0.22
% C & E Loss (m) * 0.11 * cum SA (1000 m2) * % 0.26

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
warning: The energy Toss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this Tlocation. The critical depth with
the Towest, valid,

water surface was used.

CROSS SECTION

RIVER: Fosso PADULE

REACH: 1 RS: 1.35%*
INPUT
Description:
Station Elevation Data num= 12
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

E R R R Yo e ved Tl o e e e dkhhhh ek LR S R Te e Te e e e e e

O 442 01 3. 075 442 135 4. 265 442 87 4.91 442 87 5. 444 441 093
5.835 440.355 7.06 440.355 7.341 440.804 8.265 442.835 9.715 442.77
10.12 441.89 12.48 441.925

Manning's n values 3
Sta N Va1 Sta Sta N Va1

O .032 4.91 8 265 .032

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.91 8.265 25.833 25.833 25.833 i .3
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Station=
Station=

Left Levee
Right Levee

E.G. Elev (m)
vel Head (m)
w.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit w.S.

Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

R R R R R R R EE R EEEE

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross
section.

Note:

the Towest, valid,

s v dededefdedede NNt ddendddn

4.91
8.265

CROSS SECTION OUTPUT Profile #Q

442.28

0.79
441.49
441.69

*0.030895

8.20
2.33
3.95
1.14
46.7
25.83
440.35
1.00
0.69
0.01

dedehhhhhhn

water surface was used.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1

INPUT
Description:
Station Elevation Data
Sta E1ev Sta
O 440 68 4 1
7.763 439.543 8.58
12.643 440.52 15.79

Manning's n values
Sta n Va1

Tedededededdedd

O .035

Sta

6.547

Left
6.547
Left Levee
Right Levee

Bank Sta: Right
10.17
Station=

Station=

CROSS SECTION OUTPUT Profile #Q Tr50

kR

i E.G. Elev (m)

i vel Head (m)

Teded TNk

edde ek kN h kN

RS: 1.2

num=
E1 v

440.847
439.543
440.567

num=
n val

FTeddehddhd

.032

Lengths:

6.547
10.17

441.47
0.72

fdedededek

Padule50.rep
Elevation= 442.87
Elevation= 442.835

T00 tsss s

*

Element
* Wt. n-val.
(m)

* Flow Area (m2)

Reach Len.

* Area (m2)

* Flow (m3/s)

* Top width (m)
(m/s)
Depth (m)
(m3/s)
* Wetted Per.
* Shear (N/m2)

* Avg. vel.
* Hydr.
conv.

(m)

* Ccum SA (1000 m2)

Multiple critical depths were found at this Tlocation.

3333%

12
Sta

5. 687 441 827
8.951 439.893

3
Sta

R R R RO RO

10.17

n ya]
.035

Left channel
25.833 25.833
Elevation=
Elevation=

Right
25.833
441.827

441.78

*

Element

* Wt. n-val.
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Stream Power (N/m s) *

* Ccum volume (1000 m3) *

TR R fffdedededededededededededededededededededek

. Sta . .E1ev.

6 547 441 827
10.17 441.78

Fedededededededededehddedhddedhddeddddtn

Channel
0.030
25.83

2.08
2.08
8.20
2.33
3.95
0.89
46.7
3.76
167.46
660.83
0.17
0.21

Tehh RN fffdddddeddedddhhhhhhhn

Left OB * * Right OB

25.83 25.83

between the current and

This may indicate the need for additional cross sections.

The critical depth with

Sta s E1ev

7 25 440 075
12.103 441.693

TEEE

Coeff Contr.
1

Expan.
.3

Channel

0.032

Left OB * * Right OB



Padule50.rep
* W.Ss. Elev (m) * 440.75 * Reach Len. (m) *  25.83 % 2

5.83 * 25.83
crit w.s. (m) * 440.93 * Flow Area (m2) 2
E.G. Slope (m/m) *0.030235 * Area (m2) 2
Q Total (m3/s) * 8.20 * Flow (m3/s) * * 8.20
Top width (m) * 2.53 * Top width (m) 2
vel Total (m/s) * 3.75 * Avg. Vvel. (m/s) 3
Max Ch1l Dpth (m) * 1.21 * Hydr. Depth (m) 0
Conv. Total (m3/s) * 47.2 * Conv. (m3/s) * * 47 .2
Length wtd. (m) * 25.83 * wetted Per. (m) * * 3.82
Min Ch ET (m) * 439.54 * Shear (N/m2) * * 169.81
Alpha * 1.00 * Stream Power (N/m s) * *  636.34
Frctn Loss (m) * 0.79 * Cum volume (1000 m3) * * 0.11
C & E Loss (m) * 0.02 * cum SA (1000 m2) * * 0.14

edededededededehh RN R deddddeddddeddehhh RN ffeddededededededededededededededededeh RN deddedededdeddeddhhhhhhhn

B R I I O S R

warning: The energy Toss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this Tlocation. The critical depth with
the Towest, valid,

water surface was used.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 1.11666%

INPUT
Description:
Station Elevation Data num= 12
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev
O 439 35 5 125 439 558 7 108 440 783 8 183 440 783 9 055 439 058
9.692 438.732 10.1 438.732 10.56 438.981 12.075 440.725 14.492 440.617
15.167 439.15 19.1 439.208

Manning's n values num= 3
Sta n Va1 Sta n val Sta n Va1

R o R R R kR S T A Rk AR o R T S S N T AR Tk kS T S S o S R AR

O .038 8.183 .033 12 075 .038
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
8.183 12.075 25.833 25.833 25.833 i .3
Left Levee Station=  8.183 Elevation= 440.783
Right Levee Station= 12.075 Elevation= 440.725

CROSS SECTION OUTPUT Profile #0 Tr30 cesssss

Fededededededededefehdededehddedehddede Al de Al NNl ddeNdddnn

E.G. Elev (m) * 440.64 * Element * Left OB * cChannel * Right OB
vel Head (m) * 0.74 * wt. n-val. * * 0.033

W.S. Elev (m) * 439,90 * Reach Len. (m) * 25.83 * 25.83 * 25.83
crit w.s. (m) * 440.11 * Flow Area (m2) * * 2.16

E.G. Slope (m/m) *0.033779 * Area (m2) * * 2.16

Q Total (m3/s) * 8.20 * Flow (m3/s) * * 8.20

Top width (m) * 2.74 * Top width (m) * * 2.74

B R I I A
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edededededededededededed

%

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross
section.

Note:

the Towest, valid,

Padule50.rep

i vel Total (m/s) * 3.80 * Avg. vel. (m/s)

% Max ch1l ppth (m) 1.17 * Hydr. Depth (m)

% Conv. Total (m3/s) 44.6 * Conv. (m3/s)

% Length wtd. (m) 25.83 * wetted Per. (m)

% Min ch ET (m) 438.73 * shear (N/m2)

% Alpha 1.00 * Stream Power (N/m s) *
% Frctn Loss (m) * 0.82 * Cum volume (1000 m3) *
% C & E Loss (m) * 0.00 * Cum SA (1000 m2)

edededededededk

water surface was used.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 1
INPUT
Description:
Station Elevation Data num= 11
o $ta y E1ev I'Ispa' . E1ev'I . Sta . E1ev.l'.l§ta'l'
0 438 02 6.15 438 27 8 53 439 74 9.82
11.62 437.92 12.17 438.07 13.98 439.67 16.88
22.41 437.85
Manning's n values 3
' "S;a n Va1 _Sta nwval Sta n ya]
0 .04 9.82 13 98 .04
Bank Sta: Left Right Lengths: Left Channel Right
9.82 13.98 0 0
Left Levee Station= 9.82 Elevation= 439.74
Right Levee Station=  13.98 Elevation= 439.67
CROSS SECTION OUTPUT Profile #Q Tr50
* E.G. Elev (m) 439.73 * Element
* vel Head (m) * 0.68 * wt. n-val.
* W.S. Elev (m) 439.05 * Reach Len. (m)
* Crit w.s. (m) 439.24 * Flow Area (m2)
* E.G. Slope (m/m) *0.035481 * Area (m2)
* Q Total (m3/s) * 8.20 * Flow (m3/s)
* Top width (m) * 3.03 * Top width (m)
* vel Total (m/s) * 3.66 * Avg. vel. (m/s)
* Max Ch1l bDpth (m) * 1.27 * Hydr. Depth (m)
* Conv. Total (m3/s) 43,5 * conv. (m3/s)
* Length wtd. (m) * wWetted Per. (m)
* Min ch ET (m) 437.92 * Shear (N/m2)
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between the current and

E1ev.l' I$p
439 74 10 8
439.54 17.6

Coeff Contr.
1

dedhhhh NN fdddd

Left OB *

3.80
0.79
44.6
3.82

186.98

711.26
0.06
0.07

i This may indicate the need for additional cross sections.
Multiple critical depths were found at this Tlocation.

a E1ev

6 438 04
9 437.78

Channel *

0.035

2.24
2.24
8.20
3.03
3.66
0.74
43.5
4.00
195.10

Expan.
.3

R

The critical depth with

Thhhn

Right OB



Padule50.rep
* Alpha * 1.00 * Stream Power (N/m s) * * 713.99

Frctn Loss (m) * 0.89 * cum volume (1000 m3) *
C & E Loss (m) * 0.02 * cum SA (1000 m2)

*
*
*
*
*
*

warning: The energy Tloss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this Tlocation. The critical depth with
the Towest, valid,

water surface was used.

SUMMARY OF MANNING'S N VALUES
River:Fosso PADULE

* River Sta. nl n2

* .04 .035* .04

* :04* . *
.875% * .036* .032% .036%
* * .032% 03* .032*

-

|_\
RRRPRPRPRPRPRPRFRPRPFEPRENNWVWOWODWODWOWOWWLWWRARDRNDNDNDNDNDMNDNOG }
3 N ¢

-

o

N

(%,

sk

o

N

(%,

bl

o

N

(%,

SUMMARY OF REACH LENGTHS

River: Fosso PADULE

dededededededededededededede et

bl

River Sta.

* 29.5% 29.5% 29.
.875% * 29.5% 29.5% 29.
.75% * 29.5% 29.5% 29.
.625% * 29.5% 29.5% 29.
5% * 29.5% 29.5% 29.
.375% * 29.5% 29.5% 29.

n * .5 29.5% 29.
125 * 29.5% 29.5% 29

(G RO NV, NV, N0, R0, U, R, I

-
=
WwwwhbhpbhbbdbpDDdDo ¥
oo N
~N (9, ]
(9,1 -
-
N
©o
N
w (9]
-
N
w
.
NNNN -
wwww

.5 * 28% 28%* 28%*
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Padule50.rep
.4* * 28* 28* 28*
.3% * 28%* 28* 28%
.2* * 28* 28* 28*
1= * 28%* 28%* 28%
* 22* 22* 22*
.5% * 22% 22% 22%
* 27* 27* 27*

15* 15* 15*
¥* 27* 27* 27*
.75 *Bridge ¢ * *
* 25.833*  25.833*  25.833%*
.58333* * 25.833*  25.833*  25.833%*
.46666* * 25.833*  25.833*  25.833%*
.35% * 25.833*  25.833*  25.833%*
.23333* * 25.833*  25.833*  25.833%*
* # < 25.833%

-

'—\
FRRRRRRRERERR RN WWWWW

. o)

Tehhfnfdddddeddeddddhh R NN fdddddededdeddhhh RN NN A SRR NN fhdddddeddddhh N hnht

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Fosso PADULE

EEEEREW WW WRERERRREERRRERER R R
WWWWWur U1 01w o o o o o o o o o o o o o o

=

'—\
e o
%HHHHHHHHHHHNNwwwwwwwwwAhAhAhAhm%-%
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HEC-RAS Plan: Plan Tr50 River: Fosso PADULE Reach: 1 Profile: Q Tr50

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

1 5 Q Tr50 8.20 461.06 462.52 462.52 462.94 0.019773 2.89 2.84 3.36 1.00
1 4.875* Q Tr50 8.20 460.11 461.35 461.57 462.10 0.041263 3.82 2.15 2.93 1.42
1 4.75* Q Tr50 8.20 459.17 460.53 460.63 461.06 0.026811 3.24 2.53 3.23 1.17
1 4.625* Q Tr50 8.20 458.22 459.50 459.68 460.15 0.034976 3.58 2.29 3.12 1.33
1 4.5* Q Tr50 8.20 457.27 458.58 458.72 459.17 0.030726 3.40 241 3.27 1.27
1 4.375* Q Tr50 8.20 456.32 457.59 457.75 458.22 0.033599 3.52 2.33 3.27 1.33
1 4.25% Q Tr50 8.20 455.37 456.61 456.77 457.23 0.032741 3.50 2.35 3.29 1.32
1 4.125* Q Tr50 8.20 454.43 455.62 455.79 456.25 0.033547 3.54 2.32 3.27 1.34
1 4 Q Tr50 8.20 453.48 454.61 454.79 455.26 0.033877 3.56 2.30 3.24 1.35
1 3.875* Q Tr50 8.20 452.88 454.11 454.19 454.63 0.020240 3.18 2.58 3.20 1.13
1 3.75* Q Tr50 8.20 452.28 453.31 453,51 454.05 0.028946 3.82 2.15 2.81 1.40
1 3.625* Q Tr50 8.20 451.68 452.55 452.79 453.38 0.028313 4.05 2.03 2.65 1.48
1 3.5 Q Tr50 8.20 451.08 451.80 452.06 452.70 0.030110 4.20 1.95 2.70 1.58
1 3.4* Q Tr50 8.20 449.92 450.57 450.90 451.70 0.041506 4.70 1.75 2.70 1.87
1 3.3* Q Tr50 8.20 448.77 449.42 449.75 450.54 0.041189 4.69 1.75 2.70 1.86
1 3.2* Q Tr50 8.20 447.61 448.26 448.59 449.38 0.041189 4.69 1.75 2.70 1.86
1 3.1* Q Tr50 8.20 446.46 447.10 447.43 448.23 0.041320 4.69 1.75 2.70 1.86
1 3 Q Tr50 8.20 445.30 445.95 446.28 447.07 0.041279 4.69 1.75 2.70 1.86
1 2.5* Q Tr50 8.20 445.05 446.36 446.09 446.69 0.007269 2.53 3.25 2.48 0.70
1 2 Q Tr50 8.20 444.80 446.01 44591 446.47 0.011629 3.01 2.72 2.25 0.87
1 1.95 Bridge

1 1.9 Q Tr50 8.20 444.01 444.76 444.79 445.19 0.007514 2.87 2.85 4.84 1.06
1 1.8 Q Tr50 8.20 443.58 444.78 444,58 445.03 0.003678 2.23 3.68 3.89 0.73
1 1.75 Bridge

1 1.7 Q Tr50 8.20 442.79 443.83 443.83 444.36 0.006121 3.21 2.55 2.48 1.01
1 1.58333* Q Tr50 8.20 441.98 442.81 443.13 443.87 0.039932 4.56 1.80 2.27 1.63
1 1.46666* Q Tr50 8.20 441.17 442.29 442.42 442.99 0.023451 3.71 221 2.29 1.20
1 1.35* Q Tr50 8.20 440.35 441.49 441.69 442.28 0.030895 3.95 2.08 2.33 1.33
1 1.23333* Q Tr50 8.20 439.54 440.75 440.93 441.47 0.030235 3.75 2.19 2.53 1.29
1 1.11666* Q Tr50 8.20 438.73 439.90 440.11 440.64 0.033779 3.80 2.16 2.74 1.37
1 1 Q Tr50 8.20 437.92 439.05 439.24 439.73 0.035481 3.66 2.24 3.03 1.36
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06

Plan: Plan Tr50
Flow: FlowTr50

River = Fosso PADULE Reach=1 RS=5
.04 % .035 % .04 %
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06

River = Fosso PADULE Reach=1 RS=175
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06

Plan: Plan Tr50
Flow: FlowTr50

River = Fosso PADULE Reach=1 RS = 4.625*
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Elevation (m)

Elevation (m)

Elevation (m)

MACROAREA 06
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PADULE.rep

HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: MACROAREA 06 FOSSO PADULE
Project File : PADULE.prj

Run Date and Time: 22/10/2006 0.53.48

Project in SI units

Project Description:
verifica MACROAREA 06

FLOW DATA

Flow Title: Tr200
Flow File : C:\Lavoro\PRG\Integrazione\HEC_PADULE\PADULE.f03

r200
}1i5 *

R R A R kR A kR Rk o kR T o S T o L o R R R o

JOWON

F]ow Data (m$/s)' '

*

QT

*

Ri1ver

* FOSSO PADULE 1

*

Conditions

Reach Profile * Upstream

* FOSSO PADULE 1 Q Tr200 * Critical
quma1 S =0.028 *

GEOMETRY DATA

Geometry Title: Fosso PADULE _
Geometry File : C:\Lavoro\PRG\Integrazione\HEC_PADULE\PADULE.g01l

CROSS SECTION

RIVER: Fosso PADULE

REACH: 1 RS: 5

INPUT

Description:

Station Elevation Data num=
1

0 464.92 15.95 464.74 19.69 461.89 20.33 461.06 21.15 461.13
25.89 467.29 38.33 468.38

Pagina 1



PADULE.rep

Manning's n values num= 3
Sta N Va1 Sta n val Sta n val

O .04 15.95 .035 25.89 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
15.95 25.89 29.5 29.5 29.5 ! .3

CROSS.??CT¥9N.QUTPUT. Profile #9 Tr200 wsssss

Fededededededededefehdededehddedehddde N ddde NN dde NNl ddeNdddnn

E.G. Elev (m) * 463.25 * Element * Left OB * Channel * Right OB
vel Head (m) * 0.49 * wt. n-val. * * 0.035
W.S. Elev (m) * 462.76 * Reach Len. (m) * 0 29.50 * 29.50 * 29.50
crit w.s. (m) * 462.76 * Flow Area (m2) * * 3.71
E.G. Slope (m/m) *0.019260 * Area (m2) * * 3.71
Q Total (m3/s) * 11.50 * Flow (m3/s) * * 11.50
Top width (m) * 3.86 * Top width (m) * * 3.86
vel Total (m/s) * 3.10 * Avg. vel. (m/s) * * 3.10
Max Ch1l Dpth (m) * 1.70 * Hydr. Depth (m) * * 0.96
Conv. Total (m3/s) * 82.9 * conv. (m3/s) * * 82.9
Length wtd. (m) * 29.50 * wetted Per. (m) * * 5.37
Min Ch ET (m) * 461.06 * Shear (N/m2) * * 130.58
Alpha * 1.00 * Stream Power (N/m s) * * 404.83
Frctn Loss (m) * 0.56 * Cum volume (1000 m3) * * 2.12
* C & E Loss (m) * 0.00 * cum SA (1000 m2) * * 2.27

-
%
-
%
-
%
-
%
-
%
-
%
-
%
-
%
-
%
-
%
-
%
-
%
-
%
-
%
-
%
%
Fededededededefddede Nl NNl hddefNddedhddedhddedehddedefddde A dde Nl dddehdddeNddde A dde Nl NNl ddde N ddeNdddnn
-

warning: The energy equation could not be balanced within the specified number of
iterations. The

program used critical depth for the water surface and continued on with the
calculations.
warning: The energy Tloss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set
equal to critical

depth, the calculated water surface came back below critical depth. This
indicates that there

is not a valid subcritical answer. The program defaulted to critical depth.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 4.875%

INPUT

Description:

Station Elevation Data num= 8

Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta E1ev

O 463 838 14 539 463 679 18 071 460 889 18 675 460 112 19 454 460 189
21.176 462.282  23.96 465.863 35.78  466.8

E R R R

Manning's n values
Sta n val Sta

B R o

3
caotd,, N val
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PADULE. rep

0 .04 14.539 .035 23.96 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
14.539 23.96 29.5 29.5 29.5 ! .3

CROSS SECTION ouTPuT Profile #q Tr200 .

TR S dddddddeddddhh RN N dddddddddddhhh RN NN dhdh RN fddddedddddddhh R R ddededededededededededek

l E.G. Elev (m) * 462.42 * Element * Left OB * cChannel * Right OB
} vel Head (m) * 0.86 * wt. n-val. * * 0.035
: W.S. Elev (m) * 461.56 * Reach Len. (m) * 0 29.50 * 29.50 * 29.50
: crit w.s. (m) * 461.82 * Flow Area (m2) * * 2.81
: E.G. Slope (m/m) *0.040166 * Area (m2) * * 2.81
: Q Total (m3/s) * 11.50 * Flow (m3/s) * * 11.50
: Top width (m) * 3.37 * Top width (m) * * 3.37
: vel Total (m/s) * 4.10 * Avg. vel. (m/s) * * 4.10
: Max Ch1l Dpth (m) * 1.45 * Hydr. Depth (m) * * 0.83
: Conv. Total (m3/s) * 57.4 * Conv. (m3/s) * * 57.4
: Length wtd. (m) * 29.50 * wetted Per. (m) * * 4.63
: Min ch E1 (m) * 460.11 * shear (N/m2) * * 238.53
: Alpha * 1.00 * Stream Power (N/m s) * * 977.67
: Frctn Loss (m) * 0.79 * Cum volume (1000 m3) * * 2.03
: C & E Loss (m) * 0.04 * cum SA (1000 m2) * * 2.17

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
Warninﬁ: The conveyance ratio (upstream conveyance divided by downstream conveyance) is

ess than

0.7 or greater than 1.4. This may indicate the need for additional cross
sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fosso PADULE

REACH: 1 RS: 4.75%
INPUT
Description:
Station Elevation Data num= 8
Sta E ev Sta Sta E1ev Sta E1ev

O 462 755 13 127 462 617 16 451 459. 889 17 02 459 165 17 759 459. 248
19.391 461.08 22.03 464.435 33.23 465.22

Manning's n values num= 3
eneota onval o sta nval o Sta nval
0 04 13.127 .035 22 03 .04
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
13.127  22.03 29.5 29.5 29.5 .1 .3

CROSS SECTION OUTPUT Profile #Q Tr200
Pagina 3



461.38
0.65
460.73
460.87
*0.027715
11.50
3.66
3.56
1.57
69.1
29.50
459.17
1.00
0.98
0.06

E.G. Elev (m)
vel Head (m)
w.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit W.S.

Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

%k
*n
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

warning:

the need for

ededededededeehh RN fddddeddeddeddddh RN RN hfdededededededededededededededededededek

deddhhhh NN hdddd

The velocity head has changed by more than 0.5 ft (0.15 m).

PADULE.rep

Channel

0.035
29.50 *  29.50

Element Left OB * * Right OB

* Wt. n-val.

(m) 29.50
* Flow Area (m2) * * 3.23

* Area (m2) * * 3.23

* Flow (m3/s) * * 11.50

* Top width (m) * * 3.66

(m/s) * * 3.56

Reach Len.

* Avg. Vvel.

* Hydr.

Depth (m) * * 0.88
69.1
4.98

176.13

627.36
1.94
2.06

(m3/s)
* wetted Per.
* Shear (N/m2)

conv.

(m)

Stream Power (N/m s) *
* Ccum Volume (1000 m3) =*
* cum SA (1000 m2)

Tehhfhhhhh R d R ddddedededededddk

This may indicate

additional cross sections.

warning:
previous cross

section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1

INPUT
Description:
Station Elevation Data num=
Sta E1ev Sta

O 461 673 11 716 461 556
17.606 459.879 20.1 463.008

E R R R

Manning's n values
Sta n Va1

TR deddededededed

0 04 11 716

num=
Sta

.035

Bank Sta: Left
11.716

Right
20.1

460.46

0.75
459.71
459.92

E.G. Elev (m) *
vel Head (m) *
W.S. Elev (m) *

crit w.s. (m) *

®OR R R R OR bk

The energy loss was greater than 1.0 ft (0.3 m).

E1ev

e oo e Yo Yo ¥

n val

v dededs

Lengths:

CROSS SECTION OUTPUT Prof11e #Q Tr200

between the current and

This may indicate the need for additional cross sections.

RS: 4.625%

8

Sta E1ev Sta

E1ev o
15 365 458 217 16 063 458 307

I$pa s E1ev

14. 832 458 888
30.68 463.64

3
sta

20 l .04

n val

Left Channel Right

Coeff Contr.
29.5 29.5 29.5 1

Expan.
.3

R e R R R R R R A A R o ARk R i ke R O ok b ok R R kAR S o L

Channel
0.035
29.50

2.99

* Element * Left OB * * Right OB
* wt. n-val. * *
(m) * 29.50 ~*

* Flow Area (m2) * *

* Reach Len. 29.50

Pagina 4



*0.034054
11.50
3.57
3.85
1.49
62.3
29.50
458.22
1.00
0.90
0.01

i E.G. Slope (m/m)
% Q Total (m3/s)

% Top width (m)

E vel Total (m/s)

E Max Ch1l Dpth (m)

E Conv. Total (m3/s)
} Length wtd. (m)

} Min Ch ET (m)

% Alpha

} Frctn Loss (m)

* C & E Loss (m)

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross
section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1

INPUT
Description:
Station Elevation Data
Sta Elev
0 460.59 10.305 460.495
15.821 458.677 18.17 461.58

Manning's n values
Sta n Va1

TSNS dedehddfdd Rl

O .04 10.305

num=
n Va1

IROROTOROROROR)

.035

J % Je e o

Bank Sta: Left
10.305

Right
18.17

459.48
0.71
458.77
458.95
*0.031608
11.50
3.67
3.74
1.50
64.7
29.50

E.G. Elev (m)
vel Head (m)
w.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit W.S.

Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max Ch1l Dpth (m)

Conv. Total (m3/s)

Sbosk sk sk sk sk sk sk sk sk Sk sk Sk sk Sk sk Sk sk Sk sk Sk k3%

Length wtd. (m)

RS: 4.5%

KA

TN

Lengths:

dedededededededededefhdde Nl fhddeddhddedhddn

1

CROSS SECTION OUTPUT Profile #Q Tr200 resssxsssss

*

PADULE. rep
Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Depth (m)
(m3/s)
Wetted Per.
Shear (N/m2)

Avg. Vel.
Hydr.
conv.

(m)

Stream Power (N/m s) *

Cum Volume (1000 m3) *

Cum SA (1000 m2)

*syg " E1ev s
3.212 457 887
28.13 462.06

3
Sta

ROROTORORORORS

18 17

n ya]
.04

Left channel
29.5 29.5

Right
29.5

Element

wt. n-val.
(m)

Flow Area (m2)

Reach Len.

Area (m2)
Flow (m3/s)
Top width (m)
(m/s)
Depth (m)
(m3/s)
Wetted Per.

Avg. Vel.
Hydr.
conv.

(m)
Pagina 5

Sta

DROROTORORORORS

13 71 457 27 14.368 457.366

2.99
11.50
3.57
3.85
0.84
62.3
4.79
208.30
801.76
1.85
1.96

TehhhRNNhddddddefffddeddedededdedddh RN RN hddddededededededddk

between the current and

This may indicate the need for additional cross sections.

Sta

T dNdehddehddhdd R

E1ev

Coeff Contr. Expan.
.3

edededededededh e f N fdedededededededededdk

Channel
0.035
29.50

3.07
3.07
11.50
3.67
3.74
0.84
64.7
4.85

Left OB * * Right OB

29.50 29.50



PADULE.rep

% Min ch ET (m) * 457.27 * Shear (N/m2) * * 196.12
% Alpha * 1.00 * Stream Power (N/m s) * * 734.25
% Frctn Loss (m) * 0.97 * Cum volume (1000 m3) * * 1.76
% C & E Loss (m) * 0.01 * cum SA (1000 m2) * * 1.85
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross
section. This may indicate the need for additional cross sections.
CROSS SECTION
RIVER: Fosso PADULE
REACH: 1 RS: 4.375*
INPUT
ggggggﬁté?zéation Data num= 8
0459.508  8.894 459.434 11,593 456.887 12.055 456.323 12.672 456.425
14.035 457.475 16.24 460.152 25.58 460.48
Manning's n values 3
"""””""6""""“jéahané?ééihan té;;haﬁiétiil s ¥ té;
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
8.894 16.24 29.5 29.5 29.5 .1 .3
%hE.G. Elev (m) * 458.53 * Element * Left OB * Channel * Right OB
% vel Head (m) * 0.74 * wt. n-val. * * 0.035
% W.S. Elev (m) * 457.78 * Reach Len. (m) * 29.50 * 29.50 29.50
% crit w.s. (m) * 457.98 * Flow Area (m2) * * 3.01
% E.G. Slope (m/m) *0.033107 * Area (m2) * * 3.01
% Q Total (m3/s) * 11.50 * Flow (m3/s) * * 11.50
% Top width (m) * 3.64 * Top width (m) * * 3.64
% vel Total (m/s) * 3.82 * Avg. vel. (m/s) * * 3.82
% Max Ch1l bDpth (m) * 1.46 * Hydr. Depth (m) * * 0.83
% Conv. Total (m3/s) * 63.2 * conv. (m3/s) * * 63.2
% Length wtd. (m) * 29.50 * wetted Per. (m) * * 4.78
% Min ch ET (m) * 456.32 * Shear (N/m2) * * 204.57
% Alpha * 1.00 * Stream Power (N/m s) * * 781.64
% Frctn Loss (m) * 0.95 * Cum volume (1000 m3) * * 1.67
% C & E Loss (m) ® 0.00 * cum SA (1000 m2) * * 1.74

warning: The energy loss

was greater than 1.0 ft (0.3 m). between the
Pagina 6

current and



previous cross

PADULE.rep

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 4.2

INPUT

Description:

Station Elevation Data num=
Sta E1ev Sta E1ev

TNl ddhddNdd Nl fdehfdeRddfddRd

O 458.425 7.483 458 372
12.25 456.273  14.31 458.725

Manning's n values num=
Sta n Va1 Sta n val

Tk fdehddehdhNdh Nl ddNdd Nl Nl ddNdh

O .04 7.483 .035

5*

TN

ek

Bank Sta: Left Right Lengths:

7.483 14.31

E.G. Elev (m) * 457.55
vel Head (m) * 0.75
W.S. Elev (m) * 456.80
crit w.s. (m) * 457.00
E.G. Slope (m/m) *0.033050
Q Total (m3/s) * 11.50
Top width (m) * 3.64
vel Total (m/s) * 3.83
Max Ch1l Dpth (m) * 1.43
Conv. Total (m3/s) * 63.3
Length wtd. (m) * 29.50
Min ch E1 (m) * 455.37
Alpha * 1.00
Frctn Loss (m) * 0.98
C & E Loss (m) * 0.00

S Sk Sk s Sk SR SR 3 b SR SE 3 b SR SE 3k b SR SE 3 ok SR SE 3 ok SR SE 3 ok SR 3 3 ok Ok

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross

CROSS SECTTON OUTPUT FProfile #0 Tr200 ressss

e dedededededededededededededed NN NN hfdddededededededededd

*

et dededefededede NN dedefhdde NN ddefhddef Nl N hddedddd

8

Sta E1ev Sta E1ey . Sta E]ey
9 974 455 886 10.4 455.375 10.977 455.484
23.03 458.9

3
Sta n ya]

ROROTORORORORS

14 31 .04

Left cChannel Right Coeff Contr. Expan.
. .3

29.5 29.5 29.5

Element * Left OB * Channel
wt. n-val. * * 0.035
Reach Len. (m) * 29.50 * 29.50
Flow Area (m2) * * 3.00
Area (m2) * * 3.00
Flow (m3/s) * * 11.50
Top width (m) * * 3.64
Avg. Vvel. (m/s) * * 3.83
Hydr. Depth (m) * * 0.83
conv. (m3/s) * * 63.3
wetted Per. (m) * * 4.74
Shear (N/m2) * * 205.40
Stream Power (N/m s) * * 787.14
Cum Volume (1000 m3) * * 1.58
Cum SA (1000 m2) * * 1.63

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fosso PADULE

REACH: 1 RS: 4.125*%

INPUT

Description:

Station Elevation Data num=
Sta Elev Sta Elev

8
Sta Elev Sta Elev Sta Elev

Pagina 7

between the current and

* Right OB

29.50

Fedhhhh RN NN hdhh RN hdddddddddddhh R RN fdeddededededededddk

Tehhhn



o PADULE.rep o
0 457.342 6.071 457.311  8.354 454.885  8.745 454.428 9.281 454.543
10.465 455.072  12.38 457.297 20.48 457.32

to oo e e Yo Yo ¥e Yo % '

Manning's n Vvalues num= 3
ota nval osta ] ora

0 .04 6.071

val

RN

.035 12.38 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
6.071 12.38 29.5 29.5 29.5 .1 .3

CROSS SECTION OUTPUT Profile #Q Tr200

R R o R ok kO ok A o R o A o Sk A Tk kS o o AR ok A o R Sk kS

"E.G. Elev (m) * 456.57 * Element * Left OB * Channel * Right OB
vel Head (m) * 0.76 * wt. n-val. * * 0.035
W.S. Elev (m) * 455.81 * Reach Len. (m) * 0 29.50 * 29.50 * 29.50
Crit w.s. (m) * 456.02 * Flow Area (m2) * * 2.98
E.G. Slope (m/m) *0.033382 * Area (m2) * * 2.98
Q Total (m3/s) * 11.50 * Flow (m3/s) * * 11.50
Top width (m) * 3.61 * Top width (m) * * 3.61
vel Total (m/s) * 3.86 * Avg. vel. (m/s) * * 3.86
Max Ch1l bpth (m) * 1.38 * Hydr. Depth (m) * * 0.82
Conv. Total (m3/s) * 62.9 * conv. (m3/s) * * 62.9
Length wtd. (m) * 29.50 * wetted Per. (m) * * 4.69
Min ch ET (m) * 454.43 * Shear (N/m2) * * 208.13
Alpha * 1.00 * Stream Power (N/m s) * * 803.34
Frctn Loss (m) * 0.98 * cum volume (1000 m3) * * 1.49
C & E Loss (m) * 0.00 * cum SA (1000 m2) ® * 1.53

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross ) o o )
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 4

INPUT

Description:

Station Elevation Data
ok LBl OV esatd .

0 456.26 4.66
17.93 455.74

Sta Elev Sta Elev

8.68 453.87 10.45 455.87

Manning's n values num= 3
Sta n val Sta n val Sta n val

Fededek dededed

0 .04 4.66 .035 10.45 .04

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4.66 10.45 23 23 23 .1 .3

CROSS SECTION OUTPUT Profile #Q Tr200
Pagina 8



455.57
0.77
454.81
455.01
*0.033686
11.50
3.58
3.88
1.33
62.7
23.00
453.48
1.00
0.99
0.00

E.G. Elev (m)
vel Head (m)
w.S. Elev (m)
crit w.s. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top width (m)
vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

%k
*n
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross
section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS:

INPUT
Description:
Station Elevation Data
Sta E1ev Sta
O 455.228 3.495
8.515 455.522 14.125 455.425

num=
n Va1

Manning's n values
Sta n Va1 Sta

Tk fdehddhddh Nl Nl ddhddNdhNd T

O .036 3.495 .032

Left
3.495

Bank Sta: Right

8.515

CROSS SECTION OUTPUT Profile #Q Tr200

* E.G. Elev (m) * 454,94
* vel Head (m) * 0.60
* W.S. Elev (m) * 454,34

© Crit w.s. (m) * 454.43
*0.019722
11.50

*
o
*
o
*
%
*
o
*
o

* E.G. Slope (m/m)
* Q Total (m3/s)

* Avg. Vvel.
* Hydr.

* conv.

455. 22

Lengths: Legg Channel

PADULE.rep

ededededededeehh RN fddddeddeddeddddh RN RN hfdededededededededededededededededededek

* Element

* Wt. n-val.

* Reach Len. (m)
* Flow Area (m2)
* Area (m2)

* Flow (m3/s)

* Top width (m)

(m/s)
Depth (m)
(m3/s)

* wetted Per. (m)
* Shear (N/m2)

* Stream Power (N/m s) *
* Cum Volume (1000 m3) *
* Cum SA (1000 m2)

LR e R R

5.32 452.88

3
Sta n ya]

ROROTOROROROROS

8.515 .036

Right
23 23

* Element

* Wt. n-val.

* Reach Len. (m)
* Flow Area (m2)
* Area (m2)

* Flow (m3/s)

Pagina 9

Sta

R R R R R R RO OR R TR

5 993 452. 88

Left OB *

23.00

Tehhfhhhhh R d R ddddedededededddk

E1ev

Coeff Contr.

Left OB *

23.00

B R R T

Channel
0.035
23.00

2.96
2.96
11.50
3.58
3.88
0.83
62.7
4.66
210.28
815.95
1.40
1.42

between the current and

This may indicate the need for additional cross sections.

Sta Elev

R R R S AR Tk R T A

7.186 453.575

Channel
0.032
23.00

3.35
3.35
11.50

R

Expan.
.3

Tehhhn

* Right OB

23.00

* Right OB

23.00



Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Cconv. Total (m3/s)
Length wtd. (m)
Min ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

B A A A A P Y

warning:
the need for
additional c
warning:
previous cross

section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1

INPUT

Description:

Station Elevation Dat
Sta Elev

Tl NdehddhddNdd Nl Nl

0 454.195 2
6.58 455.175 10

Manning's n values
Sta n val

TededhNdehddhddhNdd Nl Nl

0 .032 2

Left
2.33

Bank Sta: Righ

CROSS (SECTION OUTPUT,

. Elev (m)
vel Head (m)

w.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit W.S.

Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)

kR
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Length wtd. (m)

e v dedhdehNdehfdehdd

6.58

PADULE. rep
* 3.53
* 3.43
* 1.46
* 81.9
* 23.00
* 452.88
* 1.00
* 0.58
* 0.05

* Top Width (m)
(m/s)
* Hydr. Depth (m)
(m3/s)
* Wetted Per.

* Shear (N/m2)

* Avg. Vvel.

* conv.

(m)

* cum SA (1000 m2)

The velocity head has changed by more than 0.5 ft (0.15 m).

ross sections.

The energy loss was greater than 1.0 ft (0.3 m). between the

RS: 3.75%

a num= 7
Sta Elev Sta

Tededeedd el dedehddht

454.19 3.55 452.28

455.11

Elev,
.33
132

num= 3
n val Sta n

FTeddehdedehddNdh

Sta
6.58 .032

.33 .03

val

kR

t Lengths: Left Channel Right

23 23

Profile #Q Tr200 wessssss

454.39 * Element

0.85 * wt. n-val.

453.54 * Reach Len.

(m)
453.76 * Flow Area (m2)
*0.027318 * Area (m2)
11.50 * Flow (m3/s)
3.06 * Top width (m)

(m/s)
Hydr. Depth (m)
(m3/s)

wetted Per.

4.09 * Avg. Vvel.
1.26 *
69.6 * Conv.
23.00 = (m)

Pagina 10

* Stream Power (N/m s) *

* Ccum Volume (1000 m3) *

Sta

Tl dedehddht

* 3.53
* 3.43
* 0.95
* 81.9
* 4.84
* 133.89
* 459.83
* 1.33
* 1.34

E R T L L T R R L L R R R R R R R R L R L L L L L R R R R

This may indicate

current and

This may indicate the need for additional cross sections.

Elev Sta Elev

4.895 452.28 5.692 453.279

Coeff Contr. Expan.
.3

edededededededh e f N fdedededededededededdk

Left OB * Channel * Right OB
0.030
23.00 23.00 23.00
2.81
2.81
11.50
3.06
4.09
0.92
69.6

4.40



PADULE. rep
Min ch ET (m) * 452.28 * Shear (N/m2) * * 171.31
Alpha * 1.00 * Stream Power (N/m s) * * 700.56
Frctn Loss (m) * 0.53 * cum volume (1000 m3) * * 1.26
C & E Loss (m) * 0.03 * cum SA (1000 m2) ® * 1.26

R R o T Rk L e S o R T R A T o T Rk ok b o o S T e R R O ok Sk S o A o o Ak o o AR Tk kS ok Ak o A o S R ko

oSk % sk sk %k 3R SF b % ok

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate
the need for

additional cross sections.
warning: The energy Toss was greater than 1.0 ft (0.3 m). between the current and
previous cross

section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 3.625%

INPUT
Description:
Station Elevation Data num= 7
Sta E1ev Sta E1ev Sta E1ev Sta E1ev Sta Elev

B R R R o S R R R kA R T R R kT kL o L Ak ko S e S R T e T R kR T o R T Sk S S o S R AR R R T

O 453.163 1.165 453.16 l.78 451.68 3.798 451.68 4.199 452.984
4.645 454.828 6.515 454.795

Manning's n values num= 3
Sta n Va1 Sta n Ve 1 Sta

Tk SdehddhddhNdh Nl ddhddNddNd

O .029 1.165 027 4 645

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1.165 4.645 23 23 23 .3

CROSS SECTTON OUTPUT FProfile #0 Tr200 ressss

Fededededededededefehdededehddedehddede A dde NNl NNl ddeNdddnn

E.G. Elev (m) * 453,75 * Element * Left OB * cChannel * Right OB
vel Head (m) * 0.98 * wt. n-val. * * 0.027
W.S. Elev (m) * 452.77 * Reach Len. (m) ¥ 23.00 * 23.00 * 23.00
crit w.s. (m) * 453.04 * Flow Area (m2) * * 2.62
E.G. Slope (m/m) *0.027349 * Area (m2) * * 2.62
Q Total (m3/s) * 11.50 * Flow (m3/s) * * 11.50
Top width (m) * 2.80 * Top width (m) * * 2.80
vel Total (m/s) * 4.38 * Avg. Vvel. (m/s) * * 4.38
Max Ch1l Dpth (m) * 1.09 * Hydr. Depth (m) * * 0.94
Conv. Total (m3/s) * 69.5 * conv. (m3/s) * * 69.5
Length wtd. (m) * 23.00 * wetted Per. (m) * * 4,33
Min Ch ET (m) * 451.68 * Shear (N/m2) * * 162.34
Alpha * 1.00 * Stream Power (N/m s) * * 711.53
Frctn Loss (m) * 0.63 * Cum volume (1000 m3) * * 1.20
C & E Loss (m) * 0.01 * cum SA (1000 m2) * * 1.20

Fedededededede el

EC I I R IR R B B R I I I I I I I I I R I ]

B R R R R O T OFOFOR)

Pagina 11



ki

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross
section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1

INPUT

Description:

Station Elevation Da
Sta Elev

0 452.13
Manning's n values
Sta n val

TN NdehddhddNdd Nl N

0 .025

Bank Sta: Left Rig
0

CROSS SECTION OUTPUT Profile #Q Tr200 resssxsssss

“E.G. Elev (m)
vel Head (m)
w.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit W.S.

Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

o
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

RS: 3.5

ta num=
Sta Elev

.01 451.08
num=

Sta

JORONR

0 .025
ht

2.71

453.09
1.08
452.01
452.30
*0.029324
11.50
2.70
4.60
0.93
67.2
28.00
451.08
1.00
0.65

0.01

n val

Fededededede etk

Lengths: Left Channel

*
*

*

R R R R

PADULE.rep

4
Sta .g]gv.l'
2.7 451.08 2.

3
Sta

71

Tl ddehddhdhNdh

2.71

Right

28 28

Element

wt. n-val.
(m)

Flow Area (m2)

Reach Len.

Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Hydr. Depth (m)
(m3/s)
Wetted Per.
Shear (N/m2)

Avg. Vel.

conv.

(m)

Stream Power (N/m s) *
Cum vVolume (1000 m3) =
Cum SA (1000 m2)

warning: The energy Tloss was greater than 1.0 ft (0.3 m).

previous cross
section.

CROSS SECTION
RIVER: Fosso PADULE
REACH: 1

INPUT
Description:

RS:

3. 4%

Pagina 12

i

B R R ok R R R R

This may indicate the need for additional cross sections.

Elev

454 .48

Coeff Contr. Expan.
. .3

Fededededededeedededehddedehddedehddt

Left OB * cChannel
0.025
28.00 28.00
2.50
2.50
11.50
2.70
4.60
0.93
67.2
4.55
158.21
727.60
1.14

1.13

between the current

This may indicate the need for additional cross sections.

and

* Right OB

28.00

dedededededefdededefhdeded el dhddedehddt

Tehhhn



Station Elevation Data
Sta E1ev

O 450 974 01
Manning's n values
Sta n Va1

TN fdehdedehddfddRdd

Sta
O .025 0

Bank Sta: Left Right
0

2.71

E.G. Elev (m)
vel Head (m)
w.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit W.S.

Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

warning:

the need for

sta

e YooY s

num=

449924

num=

.025

Lengths:

452.10

1.35
450.75
451.15

*0.040206

11.50
2.70
5.15
0.83
57.4

28.00

449.92
1.00
0.96
0.03

E1ev

n V.1¢

Yoo e e e e e e e e

*

4
Ll w
2.7 449 924 2.71

Left channel
28

Yo de dedede ks

PADULE.rep

E1ev

3
Sta

2.71

Right

28 28

CROSS SECTION OUTPUT Profile #Q Tr200 resssxsssss

¥
*n
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Element

wt. n-val.

(m)
Flow Area (m2)

Reach Len.

Area (m2)

Flow (m3/s)

Top width (m)
(m/s)
Depth (m)
(m3/s)
Wetted Per.
Shear (N/m2)

Avg. Vel.
Hydr.
conv.

(m)

Stream Power (N/m s) *

Cum vVolume (1000 m3) *

Cum SA (1000 m2)

The velocity head has changed by more than 0.5 ft (0.15 m).

2L
453.324

edededededededededededededede e dede

E1ev

Coeff Contr.
1

edededededededehhh NN hddddd

Channel
0.025
28.00

2.23
2.23
11.50
2.70
5.15
0.83
57.4
4.35

202.63

* 1042.74

1.07

1.06

Left OB *

28.00

Expan.
.3

additional cross sections.

The energy loss was greater than 1.0 ft (0.3 m).
cross
section.

warning: between the current and
previous

This may indicate the need for additional cross sections.
CROSS SECTION

RIVER: Fosso PADULE

REACH: 1 RS: 3.3%

INPUT
Description:

Station Elevation Data num= 4
o Sta . E1ev N Sta ) E1ev . .I§t§'l' E1ev.....$t%... E1ev
O 449 818 01 448 768 2.7 448 768 2.71 452 168
Manning's n values num= 3
' "S;a n Va1 _Sta n Va1 §ta' n val
0 .025 0 .025 2.71 .025
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

Pagina 13

* Right OB

28.00

This may indicate

Tehhhn



PADULE.rep
0 2.71 28 28 28 1 .3

CROSS SECTION OUTPUT Profile #Q Tr200

R R R R o o T R R o Lk Ak o ok S T R T R R R Sk Sk T o b T o b o o o S R A

""E.G. Elev (m) * 450.96 * Element * Left OB * Channel * Right OB
vel Head (m) * 1.37 * wt. n-val. * * 0.025
W.S. Elev (m) * 449.59 * Reach Len. (m) * 28.00 * 28.00 * 28.00
Crit w.s. (m) * 449.99 * Flow Area (m2) * * 2.22
E.G. Slope (m/m) *0.041129 * Area (m2) * * 2.22
Q Total (m3/s) * 11.50 * Flow (m3/s) * * 11.50
Top width (m) * 2.70 * Top width (m) * * 2.70
vel Total (m/s) * 5.19 * Avg. vel. (m/s) * * 5.19
Max Ch1l bpth (m) * 0.82 * Hydr. Depth (m) * * 0.82
Conv. Total (m3/s) * 56.7 * Conv. (m3/s) * * 56.7
Length wtd. (m) * 28.00 * wetted Per. (m) * * 4.34
Min ch ET (m) * 448.77 * Shear (N/m2) * * 206.26
Alpha * 1.00 * Stream Power (N/m s) * * 1069.96
Frctn Loss (m) * 1.14 * Cum volume (1000 m3) * * 1.01
C & E Loss (m) * 0.00 * cum SA (1000 m2) ® * 0.98

R R R R R R kL o i R e R R R A O kR R T R Rk kA ok Ak A i kS S AR O ok S T Rk R S ok ko kS R AR T

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
%
=

*

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and
previous cross ] o o )
section. This may indicate the need for additional cross sections.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1 RS: 3.2%

INPUT

Description:

Station Elevation Data num=

Sta Elev Sta Elev Sta Elev Sta Elev

0 448.662 .01 447.612 2.7 447.612 2.71 451.012
Manning's n values num= 3
Sta n val Sta val Sta n val

T fdehddhddhNdd Nl Nl fdNdddh NSNS fdhddRhddhNdn

0 .025 0 .025 2.71 .025

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 2.71 28 28 28 ! .3

CROSS SECTTON OUTPUT Profile #0 Tr200 v csssss

dededehhdededehhh NN fddddeddddddhh NN ddddd

*

i E.G. Elev (m) * 449.81 * Element * Left OB * Channel * Right OB
% vel Head (m) * 1.37 * wt. n-val. * * 0.025
% W.S. Elev (m) * 448.43 * Reach Len. (m) * 28.00 * 28.00 * 28.00
% crit w.s. (m) * 448.84 * Flow Area (m2) * * 2.21
; E.G. Slope (m/m) *0.041251 * Area (m2) * * 2.21

Pagina 14



% Q Total (m3/s) * 11.50
) 2.70
5.19
0.82
56.6
28.00
447.61
Alpha * 1.00
* 1.15

0.00

Top width (m) *
vel Total (m/s) *
Max Ch1l Dpth (m) *
Conv. Total (m3/s) *
Length wtd. (m) *

Min ch ET (m) *

Frctn Loss (m)

C & E Loss (m) *

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
N
*
e
o
*

* Avg. Vvel.

* conv.
* Wetted Per.
* Shear (N/m2)

PADULE.rep

* Flow (m3/s)
* Top wWidth (m)

(m/s)

* Hydr. Depth (m)

(m3/s)
(m)

TedehddhdeN Nl fdhdt

* Stream Power (N/m s)
* cum Volume (1000 m3) * *
* Cum SA (1000 m2)

el e fedehddhdh kR

* * 11.50
* * 2.70
* * 5.19
* * 0.82
* * 56.6
* * 4.33
* * 206.73

© 1073.54
0.95

* * 0.91
FTeddehdedehdd VNl fdhddhddNdd Rl Nl hddn

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross
section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1

INPUT
Description:
Station Elevation Data
Sta Elev

0 447.506

num=
.01 446.456

Manning's n values
Sta n val Sta

TNl ddehddhNdh Nl ddhddNdh

0 0

num=
val

n
ek

.025

Bank Sta: Right

Left
0 2.71

CROSS SECTION OUTPUT Profile #0 Tr200 ressssss

* E.G. Elev (m) 448.65

* vel Head (m) 1.37

* W.S. Elev (m) 447 .28

* Crit w.Ss. (m) 447 .68

; E.G. Slope (m/m) *0.041288
) 11.50
* Top width (m) 2.70
; vel Total (m/s) 5.19
; Max Ch1l Dpth (m) 0.82
; Conv. Total (m3/s) 56.6

* Q Total (m3/s)
* Length wtd. (m) 28.00
* Min ch ET (m) 446.46

RS: 3.1%

Sta Elev

2.7 446.456 2.71 449.856

Lengths: Left Channel

*

4
sta  .Elev .

3

Sta n val

2.71 .025

28

Element

wt. n-val.
(m)

Flow Area (m2)

Reach Len.

Area (m2)
Flow (m3/s)
Top width (m)
(m/s)
Hydr. Depth (m)
(m3/s)
Wetted Per.

Shear (N/m2)
Pagina 15

Avg. Vel.

conv.

(m)

Right

This may indicate the need for additional cross sections.

Sta Elev

Coeff Contr. Expan.
. .3

28

Left OB * Channel * Right OB
0.025

28.00 28.00 28.00
2.21

2.21
11.50

2.70

5.19

0.82

56.6

4.33

206.87



Alpha *
Frctn Loss (m)

C & E Loss (m) *

I I R

R o o R R Sk o S T o S R Ak o

PADULE.rep

* Stream Power (N/m s) *

* Ccum Volume (1000 m3) *

* Cum SA (1000 m2)

TSR dedfdehfdhddRddhnddeh Nl ddhddNdd Nl ddhddNdh

* 1074.64
* 0.89
* 0.83

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and

previous cross
section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1

INPUT
Description:
Station Elevation Data
Sta Elev

0 446.35

Thhk

.01

Manning's n values
Sta n val

Tk fdehddhddhNdh Nl ddhddnk

0 .025 0

Sta

Bank Sta: Right

Left
0 2.71

CROSS SECTION OUTPUT Profile #Q Tr200 resssxsssss

“E.G. Elev (m)
vel Head (m)
w.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit W.S.

Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

B T I N - S

n
dededkdek

cdedededededefdedede NNt ddendddn

RS: 3

num=

Sta Elev

445.3

num=
val

.025

Lengths: Left Channel

447.49

1.37
446.12
446.53

*0.041209

11.50
2.70
5.19
0.82
56.7

22.00

445.30
1.00
1.15
0.00

dededhhhhhhn

4
Sta

Vededededededededd

2.7 445.3 2.

3
Sta

Elev

71

n val

TededNdehddehddhddddnd

2.71 .025

Right
22 22

*

Element

* Wt. n-val.

*

(m)
* Flow Area (m2)

Reach Len.

* Area (m2)

* Flow (m3/s)

* Top width (m)
(m/s)
* Hydr. Depth (m)
(m3/s)
* Wetted Per.
* Shear (N/m2)

* Avg. Vvel.

conv.

(m)

* Ccum SA (1000 m2)

2t

Stream Power (N/m s) *

* Ccum volume (1000 m3) *

TR dR R ffdeddedededededededededededededededededek

This may indicate the need for additional cross sections.

Elev

448.7

Coeff Contr. Expan.
. .3

Fededededededededefehddefhddefhddefdddtn

Left OB * Channel * Right OB
0.025

22.00 22.00 22.00
2.22
2.22
11.50
2.70
5.19
0.82
56.7
4.33
206.57
* 1072.30
0.82

0.75

Tehhfnfdfdddddeddddhhhhhhhn

warning: The energy Toss was greater than 1.0 ft (0.3 m). between the current and

previous cross
section.

Pagina 16

This may indicate the need for additional cross sections.



CROSS SECTION

RIVER: Fosso PADULE
REACH: 1

INPUT

Description:

Station Elevation Data
Sta E1ev Sta

O 446 725

E R R R

Manning's n values
Sta n Va1

TN fdehdedehddfddRdd

Sta
O .025 0

Bank Sta: Left Right

0 2.485

E.G. Elev (m)
vel Head (m)
w.S. Elev (m)
(m)

E.G. Slope (m/m)

Crit W.S.

Q Total (m3/s)

Top width (m)

vel Total (m/s)
Max Ch1l Dpth (m)
Conv. Total (m3/s)
Length wtd. (m)
Min Ch ET (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

S Sk Sk s Sk SR SR s Sk SR SE 3 Sk SR SE 3 Sk SR SE 3k ok SR SE 3 ok SR SE 3 ok SR 3F 3 ok OF

E1ev

01 445 05

s deNdedefdedNd

CROSS SECTION OUTPUT Profile #Q Tr200 resssxsssss

*0.007387 =

s v dededefdedede Nl ddeddddedhddn

PADULE.rep

RS: 2.5%

num= 4
Sta E1ev

2.475 445 05 2 485
num= 3
n Va1 Sta

e e e e e e e e e e e

.025 2.485

n ya]
.025

Lengths: Right

Left channel
22 22

22

447.13 *

0.39 *
446.74 *
446.35 *

Element
wt. n-val.
Reach Len. (m)
Flow Area (m2)
Area (m2)
11.50 * Flow (m3/s)
2.48 *
2.75 *
1.69 *
133.8 =
22.00 =
445.05 *
1.00 *
0.21 =

0.02 *

Top width (m)
(m/s)
Depth (m)
(m3/s)
Wetted Per.

Avg. Vel.
Hydr.
conv.
(m)
Shear (N/m2)

Cum SA (1000 m2)

) Sta...

Stream Power (N/m s) *

Cum Volume (1000 m3) *

Tehhfnfffdddddeddeddddehhdddh i n

E1ev

447 9

Coeff Contr. Expan.
. .3

Fededededededededefehddefhddefhddeddddtn

Channel
0.025
22.00

4.18
4.18
11.50
2.48
2.75
1.69
133.8
5.85
51.81
142.46
0.75
0.70

Tehhfnfffdddddeddddhh i n

Left OB * * Right OB

22.00 22.00

warning: The cross-section end points had to be extended vertically for the computed

water surface.

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

the need for

additional cross sections.

Note:
section.

CROSS SECTION

RIVER: Fosso PADULE
REACH: 1

INPUT

Description:

Station Elevation Data
Sta Elev Sta

RS: 2

num= 4

Elev Sta Elev Sta

Pagina 17

This may indicate

Hydraulic jump has occurred between this cross section and the previous upstream

Elev



Fehh R fffdddedededededededededek

0 447.1 .01 444.8 2. 25 444 8 2.26
Manning's n values num= 3
' "S;a n Va1 _Sta n Va1 Sta n ya]
0 .025 0 .025 2.26 .025
Bank Sta: Left Right Lengths: Left Channel Right
0 2.26 27 27 27
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 0 447.1 F
2.26 2.26 447.1 F

CROSS SECTION OUTPUT Profile #Q Tr200 resssxsssss

t“E.G. Elev (m)
: vel Head (m)
: w.S. Elev (m)
t crit w.s. (m)
t E.G. Slope (m/m)
: Q Total (m3/s)

* Top width (m)

% vel Total (m/s)

E Max Ch1l Dpth (m)
E Conv. Total (m3/
} Length wtd. (m)
E Min Ch ET (m)

% Alpha

} Frctn Loss (m)

* C & E Loss (m)

edededededeehhhhhn

kR

Note:
the lowest, valid,

Fededededededefdededefdedededddd

446.90 *
0.58 * wt.
446.31 *
446.19 * Flow Area (m2)
*0.012848 * Area (m2)
11.50 * Flow (m3/s)
2.25 * Top width (m)

Element
n-val.

Reach Len. (m)

3.39 * Avg. Vvel. (m/s)
1.51 * Hydr. Depth (m)
s) * 101.5 * conv. (m3/s)

1.00 * wetted Per. (m)
444.80 * Shear (N/m2)
1.00 =

* cum SA (1000 m2)

Fededededededede

Multiple critical depths were found at this Tlocation.

energy was used.

BRIDGE

RIVER: Fosso PADUL
REACH: 1

INPUT
Description:
Distance from Upst
Deck/Roadway width
weir Coefficient
Upstream
num=
Sta H1 Cord L

O 447.5
2.26  447.5

Upstream Bridge Cr
Station Elevation

E
RS: 1.95

Attraversamento S.R. 219
1

ream XS
25
1.44

Deck/Roadway Coordinates
4

o Cord Sta H1 Cord Lo Cord
444 .01 447.5 447.1 2.25
444

0ss Section Data
Data num=

Pagina 18

PADULE.T€D @ @ @ rsss
447.1

Stream Power (N/m s) *

* Ccum volume (1000 m3) *

Coeff Contr.
.3 .5

Fededededededededededehddedehddedehddt

Channel
0.025
1.00
3.40
3.40
11.50
2.25
3.39
1.51
101.5
5.26
81.30
275.25
0.67
0.65

Left OB *

1.00

Sta H1 Cord Lo Cord

447.5 447.1

Expan.

Tehhhn

* Right OB

1.00

The critical depth with



PADULE.rep

'Sta E1ev _Sta 'E1ov ' Sta E1ey
0 447.1 .01 444.8 2.25 444.8
Manning's n Vvalues num= 3
ST nval osta onval oosta  on val
0 .025 0 .025 2.26 025
Bank Sta: Left Right Coeff Contr. Expan.
0 2.26 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 0 447.1 F
2.26 2.26 447.1 F
Downstream Deck/Roadway Coordinates
num= 9
' Sta H1 Cord Lo Cord Sta H1 Cord Lo Cord
O 448 443 1.1 448 443
1.99 448 447 2.98 448 447.5
4.8 448 446 4.9 448 443
Downstream Bridge Cross Section Data
Station Elevation Data num= 4
' "Sta E1ev ' Sta E1ev Sta E1ev
0 448 .l 444.01 4.9 444.01
Manning's n values 3
o Sta . n Va1' . sta nval Sta 'n Va1
0 .025 0 .025 5 025
Bank Sta: Left Right Coeff Contr. Expan.
5 