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Reach Profile Upstream Downstream

one 100 year Critical

one 100 year Cricical

two 100 year Critical
100 year Normal § = 0.006
100 year Critical

two 100 year Critical

GEOMETRY DATA

condition2
Sabana, Vega Baja\hecras\contech.g0l

River Reach Upstream Boundary Downstream Boundary
piped one B
pipeb one C
pipel two A
pipel one B
P 2 two c
r 2 one C A
o] 3 e 3
3 one B A

n Method
Junction Tributary
Reac River Reach Length Angle
two to pipel one 6] Q
one to pipel one Q 0
one to pipel one 0 0
Name: B
Descriprion:

computation Method

Length across Junction Tributary
River Reach River Reach Length Angle
pipe3l two to pipe3 one 0 0
piped one to pipe3 one 0 0
n Method
th across Junction Tributary
Reach River Reach Length Angle
two to pipe2 one 0 0
one to pipe2 one 0 0
CROSS SECTICN
RS: TI9
num= &
Elev Sta Elev Sta Elev Sta Elev
15 3 73.34 5 13734 5 75
Manning's n Values num= 3
Sta n Val n Val Sta
0 <013 5
Left Right Lengths: Left Channel Right Coeff Contr. Expan.
3 5 190 190 190 ol =3
CROSS SECTION QUTPUT Profile #100 year
74,30 Element Left OB Channel Right OB
0.01 Wt. n-Val. 0.013
74.30 Reach Len. (m) 190.00 190.00 190.00
73 .55 Flow Area (m2) 1.91
0.000043 Area {(m2) 1.91
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0.60 Flow (m3/s) 0.60

2.00 Top Width (m) 2.00

0.31 Avg. Vel. (m/s) 0.31

.96 Hydr. Depth (m) 0.96

91.2 Conv. (m3/s) 91..2

1%0.00 vWietted Per, (m) 3.91

T334 Shear (N/m2) 0.21

1.00 Stream Power (N/m s) 0.07

Cum Volume (1000 m3) 1.39

Cum SA (1000 m2) 0.90
RS: 18.8
ce from Upstream XS = 5
Deck/Roadway Width = 189

fficient = 1.44
Deck/Roadway Coordinates
2
Hi Cord Lo Cord Sta Hi Cord Lo Cord
75 8 5
tream Bridge Cross Section Data
n Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 TS 3 75 3 73.34 5 73.34 5 5
g T5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
Q H13 3 .013 5 .013
Rank Sta: Left Right Coeff Contr, Expan.
3 5 .1 3
Deck/Roadway Coordinates
2
Cord Lo Cord Sta Hi Cord Lo Cord
0 72 8 72
stream Bridge Cross Section Data
ion El ion Data num= &
Sta Elev Sta Elev Sta Elev Sta Elev
3 72 3 70.34 5 70.34 5 72
8
n Values num= 3
n Val Sta n Val Sta n Val
.013 3 013 5 -013
Bank Sta: Left Right Coeff Contr. Expan.
3 5 1 3
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
tream Embankment side slope = 0 horiz. to 1.0 vertical
mum allowable submergence for weir flow = .95
tion at which weir flow begins = 75
: head used in spillway design =
height used in design =
st shape = Broad Crested
Number of Culverts = 1
Shape Rise Span

Circular .6
- Concrete Pi
g

Square ed \trance with headwall
Highest U.S. EG
Length Tep n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
25 iga <013 .013 0 .6 1
Upscream Elevation = 73.34
Centerline Station = 4
Downstream Elevation = 70.34
Centerline Station = 4

#100 year Culv Group: Culvert #1
B &

O Culv Group {m3/s) 0.60 Culv Full Len (m) 90.87
# Barrels 1 Culv Vel US (m/s) 2:12
Q Barrel (m3/s) 0.60 Culv Vel DS (m/s) 212
E.G. US. (m} 74.30 Culv Inv El1 Up (m) T334
W.S. US. (m) 74.30 Culv Inv El Dn (m) 70.34
E.G. DS (m) 71252 Culv Frctn Ls (m) 2.42
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71.52 Culv Exit Loss (m)
2.78 Culv Entr Loss (m)
218 Q Weir (m3/s)
74.32 Weir Sta Lft (m)
(m} 74,30 Weir Sta Rgt (m)
= Contrel Qutlet Weir Submerg
Inlet (m) 73.94 Weir Max Depth (m)
1 Cutlet (m) 70.94 Weir Avg Depth (m)
Culv Nml Depth (m) 0.40 vWieir Flow Area (m2)
Culv Crt Depth (m) 0.50 Min El Weir Flow {m)
RS: 18.51
num= 6
Elev Sta Elev Sta
12 3 70.34 5
n Values num= 3
n Val Sta n Val Sta n Val
2013 3 013 5 013
Bank Sta: Left Right Lengths: Left Channel Right
3 5 1 1 1
CROSS SECTION OQUTPUT Profile #100 year
71.52 Element
0.00 Wt. n-Val.
71.52 Reach Len. (m)
Flow Area (m2)
0.000025 Area (m2)
0.60 Flow (m3/s)
2.00 Top Width (m)
0.26 Avg. Vel. (m/s)
1.18 Hydr. Depth (m)
) 120.0 Conv. (m3/s)
1.00 Wetted Per. (m)
70.34 Shear (N/m2)
1.00 Stream Power [(N/m s)
0.00 Cum Valume (1000 m3)
0.00 Cum SA (1000 m2)
CROSS SECTION
RS: 18.5
num= 6
Elev Sta Elev Sta
72 3 70.19 5
num= 3
n Val Sta n Val
013 5 .013
Left Right Lengths: Left Channel Right
3 5 i30 130 130
CROSS SECTICN QUTPUT Profile #100 year
7152 Element
0.01 Wt. n-Val.
7151 Reach Len. (m)
v 70.52 Flow Area (m2)
2 0.000074 Area (m2)
1 1.20 Flow (m3/s)
d 2.00 Top Width (m)
tal 0.46 vg. Vel. {m/s)
: 1 Dpt 1.32 Hydr. Depth (m)
Conv. Tectal (m3/s) 139.2 Conv. {m3/s)
td. {m) 130.00 Wetted Per. (m)
{m) 70.19 Shear (N/m2)
1.00 Stream Power (N/m s)
{m) Cum Volume (1000 m3)
(m) Cum SA (1000 m2)

75.00

Elev
70.34

Left OB

1.00

Elev
70.19
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Channel
0.013
1.00
235
2.35
0.60
2.00
0.26
128
120.0
4.35
013
0.03
0.98
0.52

Sta El

Channel

L0 = B O e

ev
72

Right OB

1.00

Right 0B

130.00



= 5
= 129
Coefficient = 1.44
Deck/Roadway Coordinates
>
Hi Cord Lo Cord Sta Hi Cord Lo Cord
72 8 72
Upstream Bridge Cross Section Data
Sration Elevation Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta
f 72 3 12 3 70.19 5 70.19 5
8 72
ng's num= 3
Sta Sta n Val Sta n Val
0 3 .013 5 013
Sta: Left Right Coeff Contr. Expan.
3 5 . | .3
cadway Coordinates
2
d Lo Cord Sta Hi Cord Lo Cord
i 8 67
Cross Section Data
Data num= [
Sta Elev Sta Elev Sta Elev Sta
3 67 3 65.04 5 65.04 5
.anning's n Values num= 3
Sta n Val Sta n Val Sta n Val
[¢] .013 3 «013 5 .013
Bank Sta: Left Right Coeff Contr. Expan.
3 5 X =3
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
D eam Embankment side slope = 0 horiz. to 1.0 vertical
15 1 allowable submergence for weir flow = .95
El on at which weir flow begins = 72

head used in spillway design
used in design

lo 2T I < TRV« B1 IS ) BRLE AR
W OW T O L

= Broad Crested

Bottom n
.013 0

Culv Group: Culvert #1
Culv Full Len {m)
Culwv Vel US (m/s)
Culv Vel DS (m/s)
Culv Inv E1 Up (m)
Culvy Inv E1 Dn (m)
Culv Frctn Ls (m)
Culv Exit Loss (m)
Culv Entr Loss (m)

Q vweir {(m3/s)

Weir Sta Lit (m)
Weir Sta Rgt (m)
Submerg

Max Depth (m)
Avg Depth (m)
Flow Area (m2)
Min E1 Weir Flow (m)

.6

s

o =
O Wk o MO
WooOHONO
(S RRV= RPN - RN LS

[Sv]
[

72.00
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058

RIVER: pipet
REACH: one RS: 18.1
1PUT
escription:
Station Elevation Data num= €
Sta Elev Sta Elev Sta Elev Sta
0 67 3 67 3 €5.04 5
8 67
num= 3
n Val Sta n Val
.013 5 .013
Lengths: Left Channel Right
1 1 1
Profile #100 year
66.97 Element
0.00 W n-Val.
66.96 Reach Len. (m)
Flow Area (m2)
0.000029 Area (m2)
I 1.20 Flow (m3/s)
Top Width (m) 2.00 Top Width (m)
Vel Toral (m/s) 031 Avg. Vel. (m/s)
Max Chl Dpth (m) 3.92 Hydr. Depth (m)
Conv. Total (m3/s) 223.,9 Conv. (m3/s)
Wed. {m) 1.00 Wetted Per. (m)
El (m) €5.04 Shear (N/m2)
1.00 Stream Power (N/m s)
tn Leoss {m) 0.00 Cum Volume (1000 m3)
E Loss (m) 0.00 Cum SA (1000 m2)
ROS5 SECTION
RIVER: piped
REACH: one RS: 18
ation Data num= 6
Elev Sta Elev Sta Elev Sta
67 3 67 3 64,59 5
67
Values num= 3
Val Sta n Val Sta n Val
013 3 .013 5 .013
Bank Sta: Left Right Lengths: Left Channel Right
3 5 127 127 127
CROSS SECTION QUTPUT Profile #100 year
E.G. Elev (m) 66.97 Element
Vel Head (m) 0.01 Wt. n-Val.
W.S. Elev (m) 66,96 Reach Len. (m)
[ &5 i.5 65.06 Flow Area (m2)
E 0.000049 Area (m2)
&) 2.0% Flow {(m3/s)
T 2.00 Top Width (m)
Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
Wetted Per. (m)
Shear (N/m2)
Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)
RIVER: piped
REACH: one RS: 17.8
= D
Deck/Roadway Width = 126

Elev
65.04

St

Coeff Contr

7
Left OB
1.00
Elev st
64.59

Coeff Contr
T

left OB

127.00
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2 Elev

5

. Expan.

Channel
0.013
1.00
3.85
3.85
1.20
2.00
0.31
1.92
2239
5.85
0.19
0.06
0.56
0.26

a El

= Expan.

Channel
0.013
127.00
45.74
4.74
2.01
2.00
0.42
23
288.2
6.74
0.34
0.14
0.55
0.25

67

ev
67

Right OB

1.00

Right OB

127.00



= 1.44

Sta Hi Cord Lo Cord
8 67
ream Bridge Cross Section Data
Elevation Data num= @
Sta Elev Sta Elev Sta Elev Sta Elev
3 67 3 64.59 5 64.59 5 67
num= 3
Sta n Val Sta n Va
3 013 5 .013
: Left Right Coeff Contr. ExXpan.
3 5 o 3
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Ceord
o] 67 8 67
s Section Data
num= 6
ta Elev Sta Elev Sta Elev Sta Elev
7 3 87 3 64,43 5 64.43 5 67
8 7
num= 3
Sta n Val Sta n Val
3 013 5 -013
Bank Sta: Left Right Coeff Contr. Expan.
3 5 = 3
1 Embankment side slope = 0 horiz. to 1.0 vertical
eam Embankment side slope = Q0 horiz. to 1.0 vertical
cwable submergence for weir flow = +95
t ich weir flow begins = 67
in spillway design =
used in design =
= Broad Crested
= 1
Shape Eise Span
Circular el

- Concrete Pipe Culvert
- Square edge entrance with headwall
a = Highest U.S. EG

Top n  Bottom n  Depth Blocked Entrance Loss Coef
.013 .013 0 .6

= 4

= 4

profile £100 year Culv Group: Culvert #1

(m3/s) 2.01 Culv Full Len (m) 126.00

5 1 Culv Vel US (m/s) 1.72
{m3/s) 2.01 Culv Vel DS (m/s) 1.72
) 66.97 Culv Inv El Up (m) 64.59
Culv Inv El Dn (m) 64.43

Culv Frctn Ls (m) 0.31

Culv Exit Loss (m) 0.14

Culv Entr Loss (m) 0.09

Q Weir (m3/s)

=1

E C Welr S5ta Lft (m)
E G Weir Sta Rgt (m)
t £ Jut Welir Submerg
i3 e 65.81 Weir Max Depth (m)
S Qutlet (m) 65.65 Weir Avg Depth (m)
m! Depth (m) Weir Flow Area (m2)
t Depth (m) Min El Weir Flow (m) 67.00

38

num=
Elev

w0 o
(nd
o
4]
i
2
0
o
W

Elev Sta Elev
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67
67

[ sl ow)
(%]

o Values
SE

a2
-013 3

Bank Sta:

)
(7]
1
&

[
o

< =0 mo=E

g

e (m)
Mi k E1 (m}
Alp
Frctr {m)
C & {m)

INPUT
Description:
Station Elevation Data
Sta Elev Sta
0 62.5 1
10 62.5
Manning's n Values
Sta n Val Sta
0 -013 0
Left Right
0 10

C
E
0
Top Width (m)
Total (m/s)
I Dpth (m)

(m3/s)
(m}

Alpha
Frctn

C&&B

CULVERT

Brid

n Eleva
Sta B
0 62
10 62

67 3 64.43 5
num= 3
n Val Sta n val
)1 e 5 .013
Lengths: Left Channel Right
0 0 o
ofile #100 year
66.43 Element
0.01 Wt. n-Val.
66.42 Reach Len. (m)
Flow Area (m2)
0.060074 Area (m2)
2.01 Flow (m3/s)
2.00 Top Width (m)
0.50 Avg. Vel. (m/s)
1.4949 Hydr. Depth (m)
233.5 Conv. (m3/s)
0.00 Wetted Per. (m)
64,43 Shear (N/m2)
1.00 Stream Power (N/m s)
0.00 Cum Volume {1000 m3)
0.00 Cum SA (1000 m2)
RS: 22
num= 6
Elev Sta Elev Sta
62.5 il 59.16 9
num= 3
n Va Sta n Val
.013 i0 .013
Lengths: Left Channel Right
454 454 454
ofile #100 year
61.93 Element
0.02 it. n-Val.
61.91 Reach Len. (m)
59.87 Flow Area (m2)
0.000041 Area (m2)
14,98 Flow (m3/s)
8.00 Top Width {m)
0.68 Avg. Vel. (m/s)
2.75 Hydr. Depth (m)
2339.0 Conv. (m3/s)
454.00 Wetted Per. (m)
59.16 Shear (N/m2)
1.00 Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)
R5: 21.5
= 5
= 453
= .44
Cord Lo Cord
62.5
3
Sta Elev Sta
1 59.16 9

64.43 5 67

Coeff Contr. Expan.
A .3

Left OB Channel

0.00

Elev Sta
59.16 9

Elev
62.5

Coeff Contr. Expan.
1 poe

Left OB Channel
0.013
454,00
21.97
21.97
14,98
8.00
0.68
2.5
2339.0
13.49
0.65
0.45
17.78

454.00

o
W M
= D
o=
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Right OB
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nning's n Values num= 3
Sta n Val Sta n Val Sta
0 .013 0 .013 10
Bank Sta: Left Right Coeff Contr.
0 10 ol

Rcadway Coordinates

Sta Hi Cord

10 60.2
~idge Cross Section Data
n Data num= &
Sta Elev Sta
i 60.2 it
num= 3
Sta n Val Sta
0 .013 10
Right Coeff Contr.
10 #rd

submergence for weir f

fe] ch weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape

Culverts = 1

n Val
13

Expan.
]

Lo Cord

Elev
60.2

to 1.0 vertical
= to 1.0 vertical
low =

= Broad Crested

Shape Rise Span
Arch 2.48 3.87
inch corner radius; Corrugated metal
Degree headwall
Highest U.S8. EG
Length Top n Bottom n Depth Blocked Entrance Loss Coef
453 .024 .024 0 .6
16
ion = 5
5
tion = 5
CULVERT CUTPUT Profile #100 year Culv Group: Culvert #1
o C ) 14.98 Culy Full Len (m) 453.00
# Barrel 1 Culv Vel US (m/s) 1.97
¢ Barrel (m3/s) 14.98 Culv Vel DS (m/s) 1.97
E.G. US5. (m) 61.93 Culv Inv El Up (m) 5%.16
W.5. US. (m) 61.91 Culv Inv El Dn (m) 56.50
E.G. DS (m) 60.08 Culv Frctn Ls (m) 1.57
W.S. DS i(m) 60.07 Culv Exit Loss (m) 0.18
elta EG (m) 1.84 Culv Entr Loss (m) 0.12
2 WS {m) i.84 Q Weir (m3/s)
C {m) €1.00 Weir Sta Lft (m)
{m) 61.93 Weir Sta Rgt (m)
Outlet Weir Submerg
61.64 Weir Max Depth (m)
58.98 Weir Avg Depth (m)
Weir Flow Area (m2)
Culv Crt 1.24 Min El Weir Flow (m) 62.50
RS: 21.1
num= 6
Elev Sta Elev Sta Elev Sta Elev
60.2 1 56.5 9 56.5 9 60.2
ing's n Values um= 3
Sta n Val Sta n Val Sta n Val
0 .013 0 013 10 .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
4 10 1 1 .1 3
CROSS SECTION OUTPUT Profile #100 year
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60.08 Element Left OB Channel
0.01 Wt. n-val. 0.013
60.07 Reach Len. (m] 1.00 1.00
Flow Area (m2) 28.57
0.000020 Area (m2) 28.57
14,98 Flow (m3/s) 14.98
8.00 Top Width ({(m) 8.00
0.52 Avg. Vel. (m/s) 0.52
h (m) 3.57 Hydr. Depth {(m) 3.57
{m3/s) 3355.3 Conv. (m3/s) 3355.3
(m) 1.00 Wetted Per. (m) 15.14
(m} 56.50 Shear (N/m2) 0.37
1.00 Stream Power (N/m s) 0.19
(m} 0.00 Cum Volume (1000 m3) 6.31
(m) 0.00 Cum SA (1000 m2) 1.76
CROSE SECTION
RS: 21
num= [3
ta Elev Sta Elev Sta Elev Sta Elev
1 60.2 1 56.5 10 56.5 10 60.2
num= 3
ta n Val Sta n Val
1 .013 10 .013
Ban}k Right Lengths: Left Channel Right Coeff Contr. Expan.
i0 195 195 195 =y 3
CTION OUTPUT Profile #1060 year
Elev (m} €0.08 Element Left OB Channel
Vel Head (m) 0.02 Wt. n-Val. 0013
W.S. Elev (m) €0.06 Reach Len. {m) 195.00 195.00
(m) 57.29 Flow Area (m2) 32.08
Sicpe (m/m) 0.000027 Area (m2) 32.08
(m3/s) 20.09 Flow (m3/s) 20.09
th (m) 9.00 Top Width (m) 9.00
{m/s) 0.63 Avg. Vel. (m/s) 0.63
{m) 3.56 Hydr. Depth (m) 3.56
(m3/s) 3902.5 Conv. (m3/s) 3902.5
195.00 Wetted Per. (m) 16.13
56.50 Shear (N/m2) 0.52
1.00 Stream Power (N/m s) 032
Cum Volume (1000 m3) 6.28
Cum SA (1000 m2) 1.5
ipe§
e RS: 20.5
-
= 194
cient = 1.44
Deck/Roadway Coordinates
Hi Cord Lo Cord Sta Hi Cord Lo Cord
60.2 11 60.2
Bridge Cross Section Data
Elevation Data num=
Eiev Sta Elev Sta Elav Sta Elev Sta Elev
60.2 1 €0.2 1 56.5 i0 56.5 10 60.2
60.2
num=
n Val Sta n Val
.013 10 013
Coeff Contr. Expan.
.1 .3
Coordinates
Sta Hi Cord Lo Cord
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h weir flow begins =
nhead used in spillway design =
height used in design =

0 60 11 60
Cross Section Data
Data num= 6
Sta Elev Sta Elev Sta Elev Sta Elev
1 60 1 56.05 10 56.05 10 60
num= 3
Sta n Val Sta n Val
1 <013 11 .013
Right Coeff Contr. Expan.
11 .1 3
ream Embankment side slope 0 horiz. to 1.0 vertical
stream Embankment side slope = 0 horiz. to 1.0 vertical

Exit Loss Coef

Right 0B

crest shape = Broad Crested
lumber of Culverts = 1
Culvert Name Shape Rise Span
ert #1 Pipe Arch 2.48 387
Chart inch corner radius; Corrugated metal
Scale Dearee headwall
ution Cr Highest U.S8. EG
lver Length Top n Bottom n Depth Blocked Entrance Loss Coef
194 .024 .024 0 .6
2
= 56.5
= 56.05
CULVERT OUTPUT Profile #100 year Culv Group: Culvert #1
Q oup {(m3/s) 20.09 Culv Full Len (m) 194.00
4 2 Culv Vel US (m/s) 1.32
Q (m3/s) 10.05 Culv Vel DS (m/s) 1532
E.l (m) 60.08 Culv Inv E1l Up (m) 56.50
W 60.06 Culv Inv E1 Dn (m) 56.05
59.66 Culv Frctn Ls {(m) 0.30
W 50.64 Culv Exit Loss (m) 0.07
Dy 0.42 Culv Entr Loss (m) 0.05
jul 0.42 Q Weir (m3/s)
E 57.98 Weir Sta Lft (m)
B 60.08 Weir Sta Rgt (m)
Ct Qutlet Weir Submerg
cC 58.98 Weir Max Depth (m)
(62 58.53 Weir Avg Depth (m)
Weir Flow Area (m2)
1.00 Min El Weir Flow (m) 60.20
CROSS SECTION
RS: 20
Description:
Station Eleva num= 3
Elev Sta Elewv Sta Elev Sta Elev
&0 I 56.05 10 56.05 10 €60
num= 3
n Val Sta n Val
013 11 .013
Lengths: Left Channel Right Coeff Contr. Expan.
0 0 0 o +3
Profile #100 year
v 59.66 Element Left OB Channel
d 0.02 Wt. n-Val 0.013
s ex \ 59.64 Reach Len. (m) 0.00 0.00
3 «3. tm Flow Area (m2) 32.35
E.G. Slope (m/m) 0.000026 Area (m2) 32.35
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Q Total {m3/s) 20.0¢9 Flow (m3/s) 20.09
T Width (m) 9.00 Top Width (m) 9.00
al {(m/s) 0.62 Avg. Vel. (m/s) 0.62
Dpth (m) 3.59 Hydr. Depth (m) 3.59
t (m3/s) 3948.5 Conv. (m3/s) 3948.5
{m) 0.00 Wetted Per. (m) 16.19

56.05 Shear (N/m2) 0.51
1.00 Stream Power (N/m s) 0.32
{m) 0.00 Cum Volume (1000 m3)
{m) 0.00 Cum SA (1000 m2)

CROSS SECTION

4
Sta Elev Sta Elev
3.04 76.34 5.17 77.4
3
Sta n Val
50T .013
Left Channel Right Coeff Contr. Expan.
160 160 160 a2l o3
CROSS SECTION QUTPUT Profile #100 year
{m) 76.76 Element Left OB Channel Right 0B
) 0.11 Wt. n-Val. 0.013
) 76.65 Reach Len. (m) 160.00 160.00 160.00
) 76.65 Flow Area (m2) 0.47
{m/m) 0.G603043 Area (m2) 0.47
Q (m3/s) il Flow (m3/s) 0.70
th (m) 2L Top Width (m) 15
tal (m/s) .48 Avg. Vel. (m/s) .48
DPpth (m) 31 Hydr. Depth (m) w22
1 Conv. (m3/s) 2.1

1 (m3/s)
i. (m)

(=]

Wetted Per. (m)
Shear (N/m2)

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

-~ @
(o M B N ST o B 6 e I WY
v [
~

O WO WO
3O
Wawoyio - O
s
(54)

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

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

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

1 cross sections,

conveyance ratio (upstream conveyance divided by downstream conveyance)} is less than

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

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.

I N T

-

=]
1]

RS: 4.5
num= 4
Elev Sta Elev Sta Elev
T2.17 3.04 T2ET 517 73.23
num= 3
n Val Sta n Val
.013 5:17 .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
0 517 145 145 145 .1 -3
O year
Elev (m) S I Element Left OB Channel Right OB
Head (m) s . Wt. n-Val. 0.013
v (m) 73.40 Reach Len. (m) 145.00 145.00 145,00
S. (m) 73.90 Flow Area [(m2) 4,11
ope (m/m) 0.009558 Area (m2) 4.11
(m3/s) 23.95 Flow (m3/s) 23.95
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o

Top Width (m)

Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)

Wetted Per. (m)
Shear (N/m2)

Stream Power (N/m s)
Cum Volume (1000 m3)

Cum SA (1000 m2)

This may indicate the need for additional creoss sections.
(0.2 m). between the current and previous cross

e
additional cross sections.
The co
0.7 or greater than 1.4.

Warning: The energy loss was greater than 1.0 ft
e

R5: 4.1
num=
Elev
£8.34
Manni num=

S Sta n Val

o .013

Bank Sta: Left Right Lengths:
0 5.7
SECTION OUTPUT Profile #100

{m) 72.81

(m) 3.47

{m) 69.34

(m) 70.07

- I (m/m) 0.026227
otal (m3/s) 23.85

(m) 4,92

(m/s) 8.25

Max Chl Dpth (m) 1.00
Z Total (m3/s) 147.9
Wtd. (m) 1.00

El (m) 68.34

1.00

Loss (m} 2186

Loss (m) 0.17

e
add
Warning: The conveyance ratio
0.7 reater than 1.4.

4
Sta Elev
3.04 68.34

3
Sta n Val
5.17 013

Left Channel
1 1

year

Element

We. n-Val.
Reach Len. (m)
Flow Area (m2)
Area {(m2)

Flow {m3/s)

Top Width (m)
Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
Wetted Per. (m)
Shear (N/m2)

St
5.1

Right

1

a
2

Stream Power (N/m s)

Cum Volume

T

(1000 m3)
Cum SA (1000 m2)

velocity head has changed by more than 0.5 ft
iitional cross sections.
(upstream conveyance divided by downstream conveyance)
This may indicate the
oss was greater than 1.0
indicate the need

{0.3 m}.

for additional cross

6
Sta Elev St
2 66.36
3
Sta n Val
€ 013
ft Channel Right
221 221 221

(0.15 m).

nveyance ratio (upstream conveyance divided by downstream conveyance)} is less than

his may indicate the need for additional cross sections.

Elev
£9.4

Coeff Contr. Expan.
o -

Left OB Channel
0.013
1.00
2.90
2.90
23.95
4.92
8.25
0.59
147.9
5.38
138.65
1144.15
6.28
1.79

Right OB

1.00 1.00

(0.15 m) .

Elev Sta Elev
66.36 @ 70
Coeff Contr. Expan.
.1 a3
Left OB Channel Right OB
0.013
221.00 221.00 221.00
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is less
need for additional cross sections.
between the current and previous cross section.
sections.

The cross-section end points had to be extended vertically for the computed water surface.

locity head has changed by more than 0.5 ft This may indicate the need for

section.

This may indicate the need for



RS: 8.8
ption:
nce from Upstream X§ = <5
Roadway Width = 220
Coefficient = 1.44
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cerd
0 70 8 70
Upstream Bridge Cross Section Data
Station Elevation Data num= &
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 70 2 70 2 66.36 [ 66.36 [ 70
g 70
Manning's n Values nium= 3
Sta n val Sta n Val Sta n val
0 -013 2 013 6 «013
dank Sta: Left Right Coeff Contr. Expan.
2 6 il +3
Deck/Roadway Coordinates
Cord Lo Ceord Sta Hi Cord Lo Cord
67 8 67
ction Dats
num= 6
Elev Sta Elev Sta Elev Sta Elev
67 2 2.9 6 62.5 3 67
num= 3
n Val Sta n Val
.013 6 .013
Bank Sta: Left Right Coeff Contr. Expan.
2 € vl .3
m Embankment side slope 0 horiz. to 1.0 vertical
eam Embankment side slope = 0 horiz. to 1.0 vertical
1+ allowable submergence for weir flow = 95
n at which weir flow begins = 70
ead used in spillway design =
nt used in design =
zpe = Broad Crested
Rise Span
Brch 2.285 3.5
inch corner radius; Corrugated metal
Degree headwall
Bottom n Depth Blocked Entrance Loss Coef Bxit

s

62.5

Centerline Station =

iy

4
4

67.90 Flow Area (m2) 13.56

0.000388 Area (m2) 13.56

23.95 Flow (m3/s) 23.:95

4.00 Top Width {m) 4.00

(m/s) 177 Avg. Vel. (m/s) 1.77
(m) 3.39 Hydr. Depth (m) 3.39

1 (m3/s) 1216.0 Conv. (m3/s) 1216.0
(m) 221.00 Wetted Per. (m) 10.78
{m) 66.36 Shear (N/m2) 4.79
1.00 Stream Power (N/m s) 8.45

{m) Cum Volume (1000 m3) 6.28
{m} Cum SA (1000 m2) 1.78

0 .6

Profile #100 year Culv Group: Culvert #1
Q Culv Group (m3/s) 23.95 Culv Full Len (m) 220.00
# Barrels 1 Culv Vel US (m/s) 3.79
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Q Barrel (m3/s) 23.95 Culv Vel DS (m/s)
E.G. US. (m) 69.91 Culv Inv El Up (m)
W.S. US. (m) 69.75 Culv Inv E1 Dn (m)
E.G. DS (m) 65.81 Culv Frctn Ls (m)
W.5. DS (m) 65.63 Culv Exit Loss (m)
Del EG (m) 4.10 Culv Entr Loss (m)
D WE [(m) 4:13 0 Weir (m3/s)
E. iC (m) 69.71 Weir Sta Lft {(m)
E (m) 69.91 Weir Sta Rgt (m)
C Control Qutlet Weir Submerg
C Iniet (m) 6B8.65 Weir Max Depth (m)
< Cutlet (m) 64.78 Weir Avg Depth (m)
Depth (m) Weir Flow Area (m2)
Depth (m) 1.l Min EL Weir Flow (m)
CROSS SECTION
RS

num= [
Elev Sta Elev Sta
67 2 2.5 3
num=
n Val Sta n Val
.013 [ <013
Bank Sta: Left Right Lengths: Left Channel Right
2 € 1 1 1
CUTPUT Profile #100 year
m) 65.81 Element
m) 0.19 Wt. n-Val.
m} 65.63 Reach Len. (m)
m) Flow Area (m2)
Slope (m/m) 0.00047¢ Area (m2)
1 (m3/s) 23.95 Flow (m3/s)
dth (m) 4.00 Top Width (m)
Total (m/s) .92 Avg. Vel. (m/s)
Chl Dpth (m) 3.13 Hydr. Depth (m)
Total (m3/s) 1098.2 Conv. (m3/s)
h Wed. (m) 1.00 Wetted Per. (m)
ELl {m) 62.50 Shear (N/m2)
1.00 Stream Power (N/m s)
Loss (m) 0.00 Cum Volume (1000 m3})
Loss (m) 0.00 Cum SA {1000 m2)
CROSS SECTION
RS: 3.5
s ion Data num= e
374 Sta Elev Sta Elev Sta
7 2 7 bd 625 6
7
num= 3
n Val Sta n Val Sta n Val
013 2 <013 € 013
Bank Sta: Left Right Lengths Channel Right
2 224 224
year
Element
Wet. n-Val.
Reach Len. (m)
Flow Area (m2)
E 0.000601 Area (m2)
Q Tot 3/s) 26.36 Flow (m3/s)
Top W {m) £.00 Top Width (m)
Vel T {m/s) 2,14 Avg. Vel. (m/s)
% Chl Dpth (m) 3.07 Hydr. Depth (m)
(m3/s) 1074.8 Conv. (m3/s)
(m) 224.00 Wetted Per. (m)
{m) 62.50 Shear (N/m2)

3.79
66.36
62.50
i B i
0.55
0.44
70.00
Elev Sta Elev
62.5 6 67
Coeff Contr. Expan.
.1 3
Left OB Channel
0.013
1.00 1.00
12,51
12:5
23.795
4.00
1.2
3.13
1098.2
10.25
5.69
10.90
3.39
0.90
Elev Sta Elev
62.5 6 67
Coeff Contr. Expan.
1 3
Left OB Channel
0.013
224.00 224.00
12.30
12.30
26.36
4.00
2.14
3.07
1074.9
10.15
7.15

Page 15 of 43

Right OB
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1.00 Stream Power (N/m s) 15532
Loss {m) Cum Volume (1000 m3) 3.38
Loss (m) Cum SA (1000 m2) 0.90
CULVERT
3.3
) .5
ck/Roadway Width 223
ir Coefficient = 1.44
stream Deck/Roadway Coordinates
num 2
Sta Hi Cord Lo Cerd Sta Hi Cord Lo Cord
67 8 67
idge Cross Section Da
vation Data num= [
Elev Sta Elev Sta Elev Sta Elev Sta Elev
o7 2 67 2 62,5 6 62.5 & 67
67
n Values num= 3
n Val Sta n Val Sta n Val
0 .013 2 .013 [ .013
Sta: Left Right Coeff Contr. Expan.
2 & < 3
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 59.5 8 59.5
ream Bridge Cross Section Data
n Elevation Data num= 8
ta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 5855 2 59.5 2 54.7 6 54.7 3 59.5
8 59.5
n Val
.013
Xpan.
i3
0 horiz. to 1.0 vertical
= 0 horiz. to 1.0 vertical
llowable submergenc @ei = <95
a at which weir flow gin = 67
Energy head used in spillway design =
y height used in design =
crest shape = Broad Crested
Number of Culverts = 1
Culvert Name Shape Rise Span
Culvert #1 Pipe Arch 2.48 3.87
FHWA Chart # 34- 18 inch corner radius; Corrugated metal
1 1 Degree headwall
te Highest U.S. EG
Length Top n Bottom n Depth Blocked Entrance Loss Coef
223 .024 024 0 .6
= 62.5
ion = 4
ion = 4
Profile #100 year Culv Group: Culvert #1
Q Culv Group (m3/s) 26.36 Culv Full Len (m) 81.69
# Barrels x Culv Vel US (m/s) 4.40
¢ Barrel (m3/s) 26.36 Culw Vel DS {(m/s) 3.47
G 5 65.81 Culv Inv E1 Up (m) 62:50
€5.57 Culv Inv E1 Dn (m) 54.70
59.29 Culwv Frctn Ls (m) 5.43
59.18 Culv Exit Loss (m) 0.50
+52 Culv Entr Loss (m) 0.59
6.40 Q Weir (m3/s)
c 65.66 Weir Sta Lft (m)
B 65.81 Weir Sta Rgt (m)
£ Qutlet Weir Submerg
S 64.23 Weir Max Depth (m)
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Culv

Culv WS Qutlet (m)
Culv Nml Depth (m)
Culv Crt Depth (m)
CROSS SECTION
Data
Sta
n Values
n Val Sta
.013 2
Bank Sta: lLeft Right
2 3
CROSE SECTION OUTPUT
E.G. Elev (m)
Vel Head (m)
W.5. Elev {(m)
Crit W.8. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top Width (m)
vel Total (m/s)
Chl (m)
T (m3/s)
{m)
(m}
(m)
ation Data
Elev Sta
59.5 1
59.5
Manning's n Values
Sta n Val Sta
¢} .013 1
Bank Sta: Left Right
i 14
SECTION OUTPUT Pr

57.18
1.18
T 13

w
47}
%]

Profile #100

w
J

9.
0.
2%

e
[ Y]

5

0.000238
26.36
4.00
T4
4,48
1708.8
0.00
54.70
1.00
0.00
0.01

[

B~

o x
[ ST L I - )
Poe

(= C
CoOOROWD

b
9]
Joid

@

Weir Avg Depth (m)
Weir Flow Area (m2)
Min El Weir Flow (m)

n Val
& «013

Left Channel Right
0 0 0

year

Element

Wt. n-Val.
Reach Len. (m)
Flow Area (m2)
Area [(m2)

Flow (m3/s)

Top Width (m)
Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
Vetted Per.
Shear (N/m2)
Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

(m)

t Channel

205

Right
205

Element
Wt. n-Val.
Reach Len.
Flow Area
Area {(m2)
Flow (m3/s)
Top Width (m)
Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
Wetted Per.
Shear (N/m2)
Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

(m)
(m2)

(m)

©67.00

Elev
o

Coeff Contr.

wl

0
4 eT

Elev

Coeff Contr.

o £

Left OB

205.00

Sta

Elev

Expan.
<3

Channel
0.013
0.00
17.90
17.90
26.36
4.00
1.47
4.48
1708.8
12.95
3.23
4.75

W o
W m
O |
+ D
(S

Expan.
3

Channel
0.013
205.00
54.03
54.03
64.42
12.00
1.19
4.50
7802.2
21.00
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-3
04
44
=
Hi Cord Lo Cord
58.5
6
Sta Elev Sta Elev Sta Elev
1 54.7 1 54.7 i3 59.5
n Values num= 3
Sta n Val Sta n Val Sta n Val
¢ 013 1 .013 14 .013
Coeff Contr, Expan.
o 3
Coordinates
Sta Hi Cord Lo Cord
14 58.1
Data
&
Sta Elev Sta Elev Sta Elev
| 54.15 13 54 .15 i3 58.1
n Values num= 3
n Val Sta n Val Sta n Val
<03 1 .013 14 .013
Bank Sta: Left Right Coeff Contr. Expan.
o 14 T &3
mbankment side slope = 0 horiz. to 1.0 vertical
Embankment side slope = 0 horiz. to 1.0 vertical
owable submergence for weir flow = <95
which weir flow begins = 59.5
shape = Broad Crested
= 1
Shape Rise Span
Pipe Arch 3.0 5.03
i- 18 inch corner radius; Corrugated metal
90 Degree headwall
a = Highest U.S. EG
ist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
=5 204 .024 .024 0 .6 1
- 54.7
Culv Group: Culvert #1
Q €4.42 Culv Full Len (m) 204.00
§ B 2 Culv Vel US (m/s) 272
QB e Culv Vel DS (m/s) 2.72
£.6. Us Culy Inv E1 Up (m) 54.70
W.s S i Culv Inv El Dn {(m) 54.15
E.G. DS (m) Culv Frctn Ls (m) 1.00
W.8. bS (m) Culv Exit Loss (m) 0.26
Bel E Culv Entr Loss (m) 0.23
Del 194 Q Weir (m3/s)
E IC Weir Sta Lft (m)
E.G £ Weir Sta Rgt (m)
L Weir Submerg
S Weir Max Depth (m)
Weir Avg Depth (m)
Weir Flow Area (m2)
i Min El Weir Flow (m) 59.50
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=]
o
3
t
i
(81}
ot

evation Data num= 6
Elev Sta Elev Sta Elev Sta
58.1 1 58.1 1 54.15 105
58.1
num= 3
n Val Sta n Val
.013 14 -013
Lengths: Left Channel Right
X i 1
Profile #100 year
57.79 Element
0.12 Wt. n-Val.
57.67 Reach Len. (m)}
Flow Area (m2)
(m/m) 0.000136 Area (m2)
0 Tetal (m3/s) 64.42 Flow (m3/s)
Top Width (m) 12.00 Top Width (m)
Total (m/s) 1,53 Avg. Vel. (m/s)
ax Chl Dpth (m) 3:52 Hydr. Depth (m)
tal (m3/s) 5525.3 Conv. {(m3/s)
td. (m) 1.00 Wetted Per. (m)
1 {m) 54,15 Shear (N/m2)
1.00 Stream Power (N/m s)
Frctn Loss (m) 0.00 Cum Volume (1000 m3)
C & E Loss (m) 0.00 Cum SA (1000 m2)
CROSS SECTION
RSz 1.5
num= 6
Elev Sta Elev Sta
58,1 1 54.15 i3
nium= 3
n Val Sta n Val
.013 14 013
Lengths: Left Channel Right
167 167 167
CROSS SECTION OUTPUT Profile #100 year
{m) 57.79 Element
{m) 0.14 ¥Wt. n-Val.
{m) 57.65 Reach Len. (m)
s (m) 55.64 Flow Area (m2)
lope (m/m) 0.000157 Area (m2)
1 (m3/s) 68.59 Flow {m3/s)
dth (m) 12.00 Top Width {m)
tal (m/s) 1.63 Avg. Vel. (m/s)
1 Deth (m) 3.50 Hydr. Depth (m)
m3/s) 5482.5 Conv. {m3/s)
167.00 Wetted Per. (m)
54.15 Shear (N/m2)
1.00 Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)
RS: 1.2

a Elev
3 58.1

1
i
=D
(S
7]
[l

Coeff Contr. ExXparn.
.1 .3

Left OB Channel
0.013
1.00
42.23
2.23
€4.42
12.00
1.53
3.52
5525.3
14.04
2.96
4,51
8.38
4,17

1.00

Elev Sta
S 15 13

Contr. Expan.

Left OB Channel
0.013
167.00
42.00
42.00
€8.59
12.00
1.63
3.50
5482.5
19.00
3.39
5.54

L34
o b

167.00

= CO O
=4}

Page 19 of 43

Right OB

1.00

Right OB

167.00



Cord Lo Cord
58,1
dge Cross Section Data
ration Data num= 6
Elev Sta Elev Sta Elev Sta Elev Sta Elev
S8 1 58.1 g 54.15 B3 54.1 13 58.1
58.1
k/Roadway Coordinates
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
5} 573 14 57.3
Downstream Bridge Cross Section Data
on Elevation Data num= [
Elev Sta Elev Sta Elev Sta Elev
57.3 1 5385 13 53.85 i3 57.3
num= 3
n Val Sta n Val
.013 14 .013
Coeff Contr. Expan.
= i <3
side slope 0 horiz. to 1.0 vertical
Embankment side slope = 0 horiz. to 1.0 vertical
ble submergence for weir flow = «95
at which weir flow begins = 58.1
used in spillway design =
= Broad Crested
n
3
Corrugated metal
Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
.024 .024 0 .6 1
OUTPUT Profile #100 year Culv Group: Culvert #1
68.59 Culv Full Len (m)
2 Culv Vel US (m/s) 2.94
34.30 Culv Vel DS (m/s) 3.88
57.79 Culv Inv E1 Up (m) 54.15
57.65 Culv Inv El Dn (m) 53.85
56.27 Culv Frctn Ls (m) 0.91
55.85 Culv Exit Loss (m) 0.35
¥.52 Culv Entr Loss (m) 0.26
0
57.10 (m)
57.79 (m)
Qutlet
57.08 (m)
55.85 (m)
3.05 (m2)
T, 79 ow (m) 58.10
Hote: cesas of the culvert. The program assumes that the ncrmal depth
ght of the culwvert.
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REACH: one RSz 1
num= 6
Elev Sta Eley Sta Elev Sta Elev
57.3 1 53.85 13 53..85 13 573
Manning's n Values num= 3
Sta n Val Sta n vVal Sta n Val
Q .013 1 .013 14 .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1 14 1. 1 T X =3
CROSS SECTION QUTPUT Profile #100 year
(m) 56.27 Element Left OB Channel Right OB
{m) 0.42 Wt. n-val. 0.013
(m) 55.85 Reach Len. (m) 1.00 1.00 1.00
{m) Flow Area (m2) 24.00
E Slope (m/m) 0.000804 Area (m2) 24.00
0 Total (m3/s) 68.59 Flow {m3/s) 68.59
Top Wi {m) 12.00 Top Width (m) 12.00
Vel (m/s) 2.86 Avg, Vel. (m/s) 2.86
Dpth (m) 2.00 Hydr. Depth {(m) 2.00
1 (m3/s) 2418.4 Conv. (m3/s) 2418.4
d. {m) 1.00 Wetted Per. (m) 16.00
{m) 53.85 Shear (N/m2) 1383
1.00 Stream Power (N/m s) 33.82
{m) 0.00 Cum Volume (1000 m3) 2.83
{m) 0.04 Cum SA (1000 m2) 2.15
The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
The conveyance ratic (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.
0SS SECTIORN
RS: 0.8
Data
Sta Sta Elev
1.5 11 55.:15
Sta
0
Ri ht Coeff Contr. Expan.
a3 > | 3
56.23 Element Left OB Channel Right OB
0.79 We. n-Val. 0.013
55.44 Reach Len. (m) 83.00 83.00 83.00
55.44 Flow Area (m2) 17.39
0.001751 Area (m2) 17..39
68.59 Flow {m3/s) 68.59
(m) 11.00 Top Width (m) 11.00
(m/s) 3.95 Avg. Vel. (m/s) 3.95
Dpth (m) 1.7¢9 Hydr. Depth (m) 1.58
(m3/s) 1639.3 Conv. (m3/s) 1639.3
83.00 Wetted Per. (m) 12,81
53.65 Shear (N/m2) 23.30
1.00 Stream Power (N/m s) 91.91
0.15 Cum Volume (1000 m3) 2.81
0.00 Cum SA& (1000 m2) 214
could not be balanced within the specified number of iterations. The

cal depth for the water surface and continued on with the calculations.
end points had to be extended vertically for the computed water surface.
v loss was greater than 1.0 ft (0.2 m). between the current and previous cross s
he need for additional cross sections.

the standard step iterations, when the assumed water surface was set egua
h, the calculated water surface came back below critical depth. This indi
a valid subcritical answ The program defaulted to critical depth.

[

a

0

er.
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Left Right
6] i1
CROSS SECTION QUTPUT
Elev {m)
Head (m)
Elev (m)
¥.s. (m)

(m/m)
m3/s)

{m)

(m/s)
Max Chl Dpth (m)
Conv. Total (m3/s)
Length Wtd. ({m)
Min Ch E1 (m)

(m)

(m)

add nal
Warning: The con
0.7 or greater
035 SECTION

Lengths:

Profile #100

55.98
1.28
54.70
55.04
0.003597
©68.59
10.90
5.01
1.45
1143.7
114.00
53.25
1.00
0.20
0.05

than 1.4.

arning: velocity
additional cr
warning: The energy lo
This may indi

Profile

e}
Ss

#100

(5]

e bt L0
.
.

o)
o
oo O W n
[S SRS
PO e

[Salrh

[RE BRI YT (S R

= O
¢ L =W
r Co

1045

e

3]

[ R ]
QD =~
oo

oW

o
o i

w
ate

Sta Sta
9.5 11
Sta n Val
11 .013
Left Channel Right
114 114 114
year
Element
Wt. n-Val.
Reach Len. (m)
Flow Area (mZ)
Area (m2)
Flow (m3/s)
Teop Width (m)
Avg, Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
Wetted Per. (m)
Shear (N/m2)
Stream Power (N/m s)
Cum Volume (1000 m3)

Cum SA (1000 m2)

e velocity head has changed by more than 0.5 ft
1 cross sections.

veyance ratio (upstream conveyance divided by
This may indicate the need

Sta

t Channel Right
0 0 0

year

Element
Wt. n-Val.
Reach Len.
Flow Area
Area (m2)
Flow (m3/s)

Top Width (m)
Avg. Vel. (m/s)
Hydr. Depth (m)
Conv. (m3/s)
Wetted Per.
Shear (N/m2)
Stream Power (N/m s)
Cum Volume (1000 m3)
Cum SA (1000 m2)

(m)
{m2)

(m)

ity head has changed by more than 0.5 ft
ss sections,
as greater

than 1.0 ft

Coeff Cont
=3

Left OB

114.00

(0.15 m).

Left OB

(0.15 m).

T
3

Channel
0.013
114.00
13.69
13.69
68.59
10.90
5.01
L6
1143.7
2.1D
39.91
199.96
1.52
1.23

This may indicate the need for

downstream conveyance)
for additional cross sections.

Channel
0.013

This may indicate the need
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Expan.

Right 0B

114.00

Right OB

(0.3 m). between the current and previous Cross
the need for additional cross sections.

is less



Elev Sta Elev Sta
68.64 2.43 68.64 3.95
num= 3
n Val Sta n Val
13 3.95 .013
Bank Sta: Left Right lLengths: Left Channel Right
0 3..95 160 160 160
CROSS &
ey {m) 70.05 Element
d (m) 0.38 WE. n-Val,
Elev (m) ©9.67 Reach Len. (m)
W.S5. (m) £9.67 Flow Area (m2)
Slope (m/m) 0.002456 Area (m2)
al (m3/s) 1.92 Flow (m3/s)
3.95 Top Width (m)
2.72 Avg. Vel. (m/s)
1.03 Hydr. Depth (m)
159.8 Conv. (m3/s)
160.00 Wetted Per. (m)
68.64 Shear (N/m2)
1.00 Stream Power (N/m s)
m 0.18 Cum Volume (1000 m3)
m) 0.07 Cum SA (1000 m2)

as changed by more than 0.5 ft (0.15 m). This may indicate the need for
ections.
io (upstream conveyance divided by downstream conveyance) is less than
: a han 1.4. This may indicate the need for additional cross sections.
irning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section
Th i ed for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set equal to crit ical
depth, the calculated water surface came back below critical depth. This indicates that there
not 2 valid subcritical answer. The program defaulted to critical depth.

Elev Sta
61.64 3.95
n Val
.013
Channel Right
1 1
Element
Wt. n-Val.
Reach Len. (m)
Flow Area (m2
0. Area (m2)
Flow (m3/s)
Top Width (m)
Avg. Vel. [(m/s)
{ Hydr. Depth (m)
(m3/s) Conv. {(m3/s)
i. (m]) Wetted Per. (m)
{m) Shear (N/m2)
Stream Power (N/m s)
{m) Cum Volume (1000 m3)
(m Cum SA (1000 m2)

1.4. Thi
s greater

indic
0. £t

s may
than 1

than 0.5 ft (0.15 m).
io (upstveam conveyance divided by downstream conveyance)
I ate the need for additional cross sections

(0.3 m). between the current and previous cross section.

Elev
69.4

Coeff Contr. Expan.
.1 .3

Left OB Channel
0.013
160.00
2.92
2.92
7.92
3.95
2.72
0.74
159.8
4.85
14.48
39.33
3.36
1,73

Right OB

160.00 160.00

The

al aepth for the ther surfacp qnd contlnued on with the Lalculatlons.
nd points had to be extended vertically for the computed water surface.

Elev
62.4

Coeff Contr. Expan.
.1 x|

Channel Right OB

1.00

This may indicate the need for

is less than
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nis may indicate the need for additional cross sections.

RS: 11
num= 3
Elev Sta Elev Sta Elev Sta Elev
63 3 60.58 S 60.58 5 63
num= 3
n Val Sta n Val
013 5 .013
Left Channel Right Coeff Contr. Expan.
355 355 355 S i3
year
68.04 Element Left OB Channel Right OB
o 1 Wt. n-Val. 0.013
60.91 Reach Len. (m) 355.00 355.00 355.00
61.7TH Flow Area (m2) 0.87
0.1494094 Area (m2) 0.67
T 92 Flow (m3/s) T.92
2.00 Top Width (m) 2.00
11.83 Avg. Vel. (m/s) 11.83
0.33 Hydr. Depth (m) 0.33
5 Conv. (m3/s) 20.5
355.00 Wetted Per. (m) 2.67
60.58 Shear (N/m2) 367.71
1.00 Stream Power (N/m s) 4349.57
Loss (m) 0.14 Cum Volume (1000 m3) 3.07
Loss {(m) 0.09 Cum SA (1000 m2) 1.21

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

ption:

e from Upstream X =5

idth = 354
14

97}
[

ient = 1.4
ck/Rosdway Coordinates
2

Cord Lo Cord Sta Hi Cord Lo Cord
63 8 63
Bridge Cross Secticn Data
levation Data num= 6
Elev Sta Elev Sta Elev Sta Elev Sta Elev
&3 3 63 3 60.58 5 €0.58 B 63
63
n Values num= 3
n 3 Sta n Val Sta n Val
3 .013 5 .013
Lo Cord
Elev Sta Elev Sta Elev
57.37 5 5737 5 61.5

n Val
.013

Left Right Coeff Contr. Ezpan.
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3 5 1 w3
stream Embankment side slope = 0 horiz. to 1.0 vertical
ownstream Embankment side slope = 0 horiz. to 1.0 vertical
um a&llowable submergence for weir flow = =95
ien at which weir flow begins = 63

ead used in spillway design =
i used in design =
= Broad Crested

Shape Rise Span
Circular 1.67
Concrete Pipe Culvert
Square =dge entrance with headwall
ria = Highest U.S. EG
ist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
.5 354 .013 .013 0 .6 1
tion = 60.58
riine Station = 4
tion = 57.37
rline Station = 4

Culv Group: Culvert #1

Q Cul (m3/s) 6.53 Culv Full Len {(m) 354,00

# Bar 1 Culvy Vel US (m/s) 9.18

Q Barrel (m3/s) 6.53 Culv Vel DS (m/s) 2.98

E.G. US. (m) 68.04 Culv Inv El Up (m) 60.58

W¥.5. Us. (m) 08.04 Culv Inv E1 Dn (m) 57.37

E.G. D5 (m) 60.88 Culv Frctn Ls (m) 4.14

W.S. DS (m) 60.81 Culv Exit Leoss (m) 0.45

Delta EG (m) T 16 Culv Entr Loss (m) 2.57
Ita T.23 Q Weir (m3/s)

G Weir Sta Lft {(m) 0.00

G Weir Sta Rgt (m) 8.00

Outlet Weir Submerg 0.00

61.18 Weir Max Depth (m) 0.24

59.04 Weir Avg Depth (m) 0.24

Weir Flow Area (m2) 195

147 Min El Weir Flow (m) €3.00

During supercritical analysis, the culvert direct step method went to normal depth. The program
then assumed normal depth at the outlet.
During the supercritical calculations a hydraulic jump occurred inside of the culvert.

CROSS SECTION

Sta Elev Sta Elev Sta Elev
3 57.37 5 57,37 5 61.5
3
Sta n Val
5 .013
Left Channel Right Coeff Contr. Expan.
1 1 1 .1 .3
CROSS SECTION OQUTPUT Profile #100 year
60.88 El Left OB Channel Right OB
0.07 Wt 0.013
60.81 Re (m) 1.00 1.00 1.00
Flow Area (m2) 6.88
0.000315 Area (m2) 6.88
Flow (m3/s) 7.92
0 Top Width (m) 2.00
5 Avg. Vel. (m/s) 1.35
3.44 Hydr. Depth (m) 3.44
146.5 Conv. {(m3/s) 446.5
1.00 Wetted Per. (m) 8.88
57.37 Shear (N/m2) 2.39
1.00 Stream Power (N/m s) 2.75
0.00 Cum Volume (1000 m3) 1.73
0.01 Cum SA (1000 m2) 0.50

ratio (upstream conveyance divided by downstream conveyance) is less than
than 1.4, This may indicate the need for additional cross sections.
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RS: 10
vation Data num=
Elev Sta Elev
61.5 2 61.5
61.5
Manning's n Values num=
Sta n Val Sta n Val
0 L0132 2 3013
Bank Right Lengths:
2 6
CROSS SECTION OUTPUT Profile #100
60.87
0.02
60.84
57.99
0.000057
10.28
4.00
0.6%9
Dp 3.72
cta m3 1364.2
Length Wtd. (m) 32.00
Min Ch E1 (m) 57.12
Alpha 1.00
Loss (m)
Loss (m)

RIVER: pipe2

Hydraulic jump has occurred betw

R5: 9.5
Upstream XS =5
idth = 31
ent = 1.44
ck/Roadway Coordinates
ord Lo Cord Sta Hi Cord Lo Cord
1.-5 8 61.5
a a 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 61.5 2 61.5 2 57.12 € 57.12 [
8 61.5
n Values num= 3
n Val Sta n Val Sta n vVal
013 2 013 3 .013
Bank Sta: Left Right Coeff Contr. Expan.
2 & .1 3
Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 61 8 61
Elev Sta Elev Sta
56.91 € 56.91 3
num= 3
n Val Sta n
.013 6
Coeff Contr. Expan.
<1 REES
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&
Sta Elev Sta Elev Sta Elev
2 57.12 € 5112 3 61.5
3
Sta n Val
[ .013
Left Channel Right Coeff Contr. Expan.
32 32 32 2k =3
year
Element Left OB Channel
Wt. n-Val. 0.013
Reach Len. (m) 32.00 32.00
Flow Area (m2) 14.88
Arez (m2) 14.88
Flow (m3/s) 10.28
Top Width (m) 4.00
Avg. Vel. (m/s) 0.69
Hydr. Depth (m) 3.72
Conv. (m3/s) 1364.2
Wetted Per. (m) 11.44
Shear (N/m2) 0.72
Stream Power (N/m s) 0.50
Cum Volume ({1000 m3) 1:72
Cum SA (1000 m2) 0.50

lev

a5

Elev

61

Right OB

32,

00

een this cross section and the previous upstream section.



stream Embankment side slope = 0 horiz. te 1.0 vertical

istream Embankment side slope = 0 horiz. te 1.0 vertical
um allowable submergence for weir flow = -+ 85
tion at which weir flow begins = 61.5

head used in spillway design =
ay nheight used in design =
= Broad Crested

= 1
Shzpe Rise Span
Circular 1.67

- Concrete Pipe Culvert
- Square edge entrance with headwall

Highest U.S8. EG

Length Top n Bottom n  Depth Blocked Entrance Loss Coef Exit
31 .013 .013 0 .6

= 57.12

= 56.91

(@]
£
i
]
=
o

UTPUT Profile #100 ye Culv Group: Culvert #1

W
=

Q Culv Group (m3/s) 10.28 Culvy Full Len (m) 31.00
# Barrels 2 Culv Vel US (m/s) 2.35
Q Barrel (m3/s) 5.14 Culvy Vel DS (m/s) 2.35
£.G. US: {(m) €60.87 Culy Inv El Up (m) 57.12
W.S. Us. {(m) €0.84 Culv Inv El Dn (m) 56:91
E.G. DS (m) 60.35 Culv Frctn Ls (m) 0.09
W.5. DS (m) 0.32 Culv Exit Loss (m) 0.25
L EG (m) 0.51 Culv Entr Loss (m) 0.17
W 0.52 Q Weir (m3/s)
(¥ 58.96 HWeir Sta Lft (m)
C 60.87 Weir Sta Rgt (m)
t Outlet Weir Submerg
58.79 Weir Max Depth (m)
58.58 Weir Avg Depth (m)
Weir Flow Area (m2)
135 Min E1 Weir Flow (m) 61.50
RS: 0.1
num= 6
Elev Sta Elev Sta Elev Sta Elev
61 2 56.91 5] 56.91 € 61
Manning's n Values num= 3
Sta n Val Sta n vVal Sta n Val
Q .013 2 .013 € .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2 € 1 L 1 s .3

#100 year

60.35 Element Left OB Channel Right OB
0.03 Wt. n-Val. 0.013
60.32 Reach Len. (m) 1.00 1.00 1.00
Flow Area (m2) 13.66
)70 Area (m2) 13.66
28 Flow (m3/s) 10.28
00 Top Width (m) 4.00
.15 Avg. Vel. (m/s) 0.75
41 Hydr. Depth (m) 3:41
1 Conv. (m3/s) 1226.1
00 Wetted Per. (m) 10.83
=91 Shear (N/m2) 0.87
.00 Stream Power (N/m s) 0.65
00 Cum Volume (1000 m3) L:Z3
00 Cum SA (1000 m2) 0.37
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num= &
Elev Sta Elev Sta Elev Sta Elev
61 2 56.91 € 56.91 [ 61
num= 3
n Val Sta n Val
.013 & .013
Lengths: Left Channel Right Coeff Contr. Expan.
91 91 91 ol =3
CROSS SECTION QUTBUT Profile H100 year
E.G. Elev (m) 60.35 Element Left OB Channel Right OB
Vel Head (m) 0.03 Wt. n-Val. 0.013
W.S. Elev (m) 60.32 Reach Len. (m) 91.00 91.00 91.00
Crit W.S5. (m) 57.78 Flow BRrea (m2) 13.66
E.G. Slope (m/m) 0.000070 Area (m2) 13.66
Q Total (m3/s) 10.28 Flow (m3/s) 1028
Top Width (m) 4.00 Top Width (m) 4.00
Vel Total (m/s) .75 Avg. Vel. (m/s) 0.75
] th (m) 3.4 Hydr, Depth (m) 3.41
al (m3/s) 1226.1 Conv. [m3/s} 1226.1
(m) 21.00 Wetted Per. (m) 10.83
(m} 56.91 Shear (N/m2) 0.87
1.00 Stream Power (N/m s) 0.65
(m) Cum Volume (1000 m3) 1.25
{m} Cum SA (1000 m2) 0.36

RS: 8.5
ion:
from Upstream XS = .5
adway Width = 30
fficient = 1.44
Deck/T Coordinates
Hi Cord Lo Cord Sta Hi Cord Lo Cord
61 8 61
dge Cross Section Data
o ation Data num= 6
5ta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 61 2 61 2 56.91 6 56.91 & 61
8 61
n Valuss num= 3
al Sta n Val Sta n Val
3 2 .013 6 .013
Right Coeff Contr. Expan.
€ o | <3

Downstream Deck/Roadway Coordinates

[}
fad

o D
(=)

0 horiz. to 1.0 vertical
0 horiz, to 1.0 vertical
.95
61

y head used in spillway de
; height used in design
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= Broad Crested

Rise Span

Circular 1.67

- Concrete Pipe Culvert

- Sguare edge entrance with headwall
i Highest U.S5. EG

Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
90 013 .013 o} .6 1

2

= 56.91

= 56.17

Profile #100 year Culv Group: Culvert #1

Group (m3/s) Culv Ffull Len (m) 90.00
1 Culv vel US (m/s) 2.35
Culv Vel DS {m/s) 2:35
Culv Inv E1l Up (m) 56.91
Culv Inv E1 Dn {(m) 56.17
Culv Frctn Ls (m) 0.27
Culvy Exit Loss (m) 0:25
Culv Entr Loss (m) 0.17

Q Weir (m3/s)
Weir Sta Lft (m)
Weir Sta Rat (m)
Culvert Control Weir Submerg

Culv WS Inlet (m) Weir Max Depth (m)

Culv WS Qutiet (m) g Weir Avg Depth (m)

Culv Nml Depth (m) Weir Flow Area {(m2)

Culvy Crt Depth (m) ¥.15 Min El Weir Flow (m) 61.00

3
Sta Elev Sta Elev Sta Elev
2 56 <11 6 56.17 6 60
3
Sta n Val
& A013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
2 € 0 0 9] | =3
CHOSS SECTICON QUTPUT Profile #100 year
E.G. Elev (m) 59.66 Element Left OB Channel Right OB
(m) 0.03 Wt. n-val. 0.013
59.64 Reach Len. (m) 0.00 0.00 0.00
Flow Area (m2) 13.86
(m/m) 0.0000¢&8 Area (m2) 13.86
10.28 Flow (m3/s) 10.28
4.00 Top Width (m) 4.00
0.74 Evg. Vel. (m/s) 0.74
{m) .47 Hydr. Depth (m) 3.47
(m3/s) 1249.3 Conv. (m3/s) 1249.3
(m) 0.00 Wetted Per. (m) 10.93
56.17 Shear (N/m2) 0.84
1.00 Stream Power (N/m s) 0.62
0.00 Cum Volume (1000 m3)
0.00 Cum SA (1000 m2)
RS: 7
Elevation Data num= €
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Sta Elev Sta Elev Sta Elev Sta
0 60 1 60 1 56 12
13 €0
n Val
013
Channel Right
102 102
59.66 Element
0.04 Wt. n-Val
59.63 Reach Len. (m)
56.98 Flow Area (m2)
0.000042 Area (m2)
33.44 Flow (m3/s)
d 11.00 Top Width (m)
tal 0.84 Avg. Vel. (m/s)
1 bp 3.63 Hydr. Depth (m)
Total (m3/s) 5169.0 Conv. (m3/s)
1 Wtd., (m) 102.00 Wetted Per. (m)
56.00 Shear (N/m2)
1.00 Stream Power (N/m s)
nl (m) Cum Volume (1000 m3)
E L (m} Cum SA (1000 m2)
CULVERT
RS: 6.5
m Upstream XS = .3
Width = 101
= 1.44
Roadway Coordinates
s Lo Cord Sta Hi Cord Lc Cord
0 60 13 60
3
Sta Elev Sta
1 56 12
Manning's n Values num=
Sta n Val Sta n val Sta n Val
0 .013 1 .013 12 .013
Bank Sta: Left Right Ceoeff Contr. Expan.
1 12 . | 3
iownstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
o 59.5 13 59.5
Section Data
num=
a Elev Sta Elev Sta
1 59.5 1 54.7 12
3
a Sta n Val
1 12 013
: Left Right Coeff Contr. Expan.
1 12 gl 3
re Embankment side slope 0 hor
stream Embankment side slope = 0 hor
mum allowable submergence for weir flow = 95
t which weir flow begins = 60
in spillway design =
used in design =
= Broad Crest
ts = 1
Shape Rise Span
Pipe Arch 2.86€99 4,72

Elev Sta Elev
56 12 60
Coeff Contr. Expan.
s =3
Left OB Channel R
0.013
102.00 102.00
39.90
39.90
33.44
11.00
0.84
3:63
5169.0
18.25
0.90
0.75
4.59
1,12
Elev Sta Elev
56 12 €0
Elev Sta Elev
54.7 12 59.5
iz. to 1.0 vertical
iz: to 1:0 wertieal
ed
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B8 inch corner radius; Corrugated metal
0 Degree headwall
= Highest U.S. EG
£ Length Top n Bottom n Depth Blocked Entrance Loss Ceoef Exit Loss Coef
5 101 .024 .024 0 .6 1
= 2
ion = 5@
ons
tion = 54.7

CULVERT OQUTPUT Profile 100 year Culv Group: Culvert £1

Q Culv Group (m3/s) 33.44 Culv Full Len (m) 101.00
# RBarrels 2 Culv Vel US (m/s) 1.62
Q Barrel (m3/s) 16.72 Culv Vel DS (m/s) 1.62
E.G. US. (m) 59,66 Culv Inv E1 Up (m) 56.00
W.5. Us. (m) 59.63 Culv Inv E1 Dn (m) 54.70
E.G. BS {(m) 59.28 Culv Frctn Ls {(m) 0.19
W.5. DS [m) 59.2% Culv Exit Loss (m) 0.11
EG {m) 0.38 Culv Entr Loss (m) 0.08
WS {m) 0.37 Q0 Weir (m3/s)
C (m) 57.85 Weir Sta Lft (m)
oC (m) 59.66 weir Sta Rgt (m)
rert Control Qutlet Weir Submerg
: WS Inlet (m) 58.87 Weir Max Depth (m)
Cutle 5757 Weir Avg Depth (m)
Weir Flow Area (m2)
1.25 Min El Weir Flow (m) 60.00
CROSS SECTION
RIVER: pipe2
REACH: one BS: €
ription:
Station Eievation Data num= €
Sta Elevw Sta Elev Sta Elev Sta Elev Sta Elev
0 59.5 1 58.5 1 54.7 12 54.7 12 59.5
i3 59.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .013 1 <013 12 .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1 12 0 0 1 5l .3
#100 year
.28 Element Left OB Channel Right OB
.02 Wt. n-Val. 0.013
.26 Reach Len. (m) 0.00 0.00 0.00
m) Flow Area (m2) 50.13
[m/m) 0.000022 Area (m2) 50.13
33.44 Flow (m3/s) 33.44
11.00 Top Width (m) 11.00
{m/s) 0.67 Rvg. Vel. (m/s) 0.67
{m) 4.56 Hydr. Depth {m) 4.56
. (m3/s) 7087.9 Conv. {m3/s) 7087.9
ength Wtd. (m) 0.00 Wetted Per. (m) 20.11
n Ch E1 (m) 54.70 Shear (N/m2) 0.54
na 1.00 Stream Power (N/m s) 0.36
Frctn Loss (m} 0.00 Cum Volume (1000 m3)
C & E Loss (m) 0.00 Cum SA (1000 m2)
CROSS SECTION
RSy 17
num= [
Elev Sta Elev Sta Elev Sta Elev
18 3 76.49 5 76.49 5 78
n Values num= 3
n Val Sta n Val Sta n Val
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0 .013 3 .013 5 .013
Left Right Lengths: Left Channel Right Coeff Contr. Expan.
3 5 190 190 190 .1 o
Profile #100 year
{m) 77.44 Element Left OB Channel
) 0,01 Wt. n-Val. 0.013
{m) 77.43 Reach Len. (m) 1%0.00 190.00
m) 76.74 Flow Area (m2) 1.89
(m/m) 0.000075 Area (m2) 1.89
0 Total (m3/s) 0.78 Flow (m3/s) 0.78
Top Width (m) 2.00 Top Width (m) 2.00
{m/s) 0.41 Avg, Vel., (m/s) 0.41
pth (m) 0.95 Hydr. Depth (m)} 0.95
{m3/s) B8G. 8 Conv. (m3/s) 89.8
(m) 190.00 Wetted Per. (m) 3.89
{m) 76.49 Shear (N/m2) 0.3
1.00 Stream Power (N/m s) 0.15
s {m) Cum Volume (1000 m3) 1259
s {m) Cum SA (1000 m2) 1.7
ipe3
WO RS: 16.8
NPUT
scription:
tance from stream XS = .5
k/Roadway h 189
44
E
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
a 78 8 8
istream Bridge Cross Section Data
.aticn Elevation Data nium= ]
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 78 3 78 3 76.49 5 76.49 5 78
E 78
num= 3
n Val Sta n Val
.013 5 013
Coeff Contr.
Al
/Rcadway Coordinates
Cord Lo Cord Sta Hi Cord Lo Cord
75 g 75
Data
6
Sta Elev Sta Elev Sta Elev
3 73.34 5 73.34 5 15
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
o .013 3 .013 5 .013
Bank Right Coeff Contr. Exzpan.
5 =1 3
= 0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
= .95
- 18

i
[

Bottom n

.013

Broad Crested

with headwall

Depth Blocked Entrance Loss Coef
0 .6
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Cente ne Station =
“~wnstream Elevation = 73.34
Centerline Station =

ERT OUTPUT Profile £100 year Culv Group: Culvert #1
(m3/s) 0.78 Culv Full Len (m) 40.53
1 Culv Vel US (m/s) 2.24
07t Culv Vel DS (m/s) 1.72
77.44 Culv Inv El Up (m) 76.49
77.43 Culv Inv E1l Dn (m) 73.34
T4.59 Culv Frctn Ls (m) 255
74.59 Culv Exit Loss (m) LY %
2.85 Culv Entr Loss (m) 0.15
2.85 Q0 Weir (m3/s)
77.38 Weir Sta Lft (m)
T7.44 Weir Sta Rgt {(m)
OQutlet Weir Submerg
77.04 Weir Max Depth (m)
el 74.10 Weir Avg Depth (m)
Culv Nml Depth (m) 0.3% Weir Flow Area (m2)
Culv Crt Depth (m) 0.55 Min El Weir Flow (m) 78.00
CROSS SECTION
IVER: pipe3
REACH: two RS: 16.51
num= €
Elev Sta Elev Sta Elev Sta Elev
15 3 73.34 5 73.34 5 75
num= 3
n val Sta n Val Sta n val
.013 3 .013 5 .013
ank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
3 5 1 1 1 oA Jc:
S SECTION OUTPUT Profile #100 year
74.59 Element Left OB Channel
0.00 Wt. n-Val. 0.013
74..59 Reach Len. (m) 1.00 1.00
Flow Area {m2) 2.50
0.000036 Area (m2) 2.50
0.78 Flow (m3/s) 0.78
2.00 Top Width (m) 2.00
2.:31 Avg. Vel. (m/s) 0.31
1.25 Hydr. Depth (m) 1.25
129.9 Conv. (m3/s) 129.9
1.00 Wetted Per. (m) 4.50
13.34 Shear (N/m2) 0.20
1.00 Stream Power (N/m s) 0.086
0.00 Cum Veolume (1000 m3) I
0.00 Cum SA (1000 m2) 0.79
RS: 16.5
num= 6
Elev Sta Elev Sta Elev Sta Elev
75 3 73.34 5 73.34 5 75
Manning's n Values num= 3
Sta n Val Sta n Va Sta n Val
0 .013 3 .013 5 01
ink Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
3 5 243 243 243 .1 3
#100 year
59 Element Left OB Channel
0.02 Wt. n-Val. 0.013
{m) 74.57 Reach Len. (m) 243,00 243.00
{m) 13573 Flow Area (m2) 2.47
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E.G. Slope [(m/m) 0.000149 Area (m2) 2.47
Q Teoral (m3/s) 1.56 Flow (m3/s) 1.56
Top Width (m) 2.00 Top Width (m) 2.00
Vel Total (m/s) 0.63 Avg. Vel:. (m/s) 0.63
Max Chl Dpth (m) i.23 Hydr. Depth (m) 1.23
Conv. tal {(m3/s) 127.6 Conv. (m3/s) 127.6
Length Wtd. (m) 243,00 Wetted Per. (m) 4.47
n Ch E1 (m) 73.34 Shear (N/m2) 0.81
pha 1.00 Stream Power (N/m s) 0.51
Frctn Loss (m) Cum Volume (1000 m3) 1.17
C & E Loss (m) Cum SA (1000 m2) 6579
CULVERT
RS: 16.2
XS = B
= 242
= 1.44
Coordinates
Cord Sta Hi Cord Lo Cord
8 75
5
Sta Elev Sta Elev Sta Elev
! 73.34 5 73.34 5 5
Manning's n Values num= 3
Sta n Va Sta n Val Sta n Val
a .013 3 013 5 013
Bank Sta: Left Right Coeff Contr. Expan.
3 5 .1 3
Coordinates
Sta Hi Cord Lo Cord
8 72.5
Downstream Bridge Cross Section Data
Station Elevation Data num= €
Sta Sta Elev Sta Elev Sta Elev Sta Elev
0 3 12.5 3 70.69 5 70.69 5 12:5
num= 3
Sta n Val Sta n Va
¢ 3 J0E3 5 .013
Sta: Left Right Coeff Contr. Expan.
3 A .3
slope = 0 horiz. to 1.0 vertical
ide slope = 0 horiz. to 1.0 vertical
- allowable submergence for weir flow = .95
El tiocn at which weir flow begins = 75
Energy head used in spillway design =
Spillway height used in design =
Weir crest shape = Broad Crested
Number of Culverts = 1
Name Shape Rise Span
21 Circular .91
£ # ipe Culvert
e 4 trance with headwall
Eri: . EG
Jpst Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
.013 .013 0 .6 1

b

Culv Group: Culvert #1

Q Culv Group (m3/s) Culv Full Len (m) 242.00
# Barrels Culv Vel US [(m/s) 2.40
Q Barrel (m3/s) Culv Vel DS (m/s) 2.40
E.G. US. {m) Culv Inv E1 Up (m) 73.34
W.5. US. (m) Culv Inv E1 Dn (m) 70.69
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Culv Frctn Ls (m) 1.82
Culv Exit Less (m) 0.28
Culv Entr Loss (m) 0.18
Q Weir (m3/s)

Weir Sta Lft (m)

¥eir Sta Rgt {(m)

Weir Submerg

Weir Max Depth (m)

Weir Avg Depth (m)

Weir Flow Area (m2)

Min El1 Weir Flow (m) 75.00
1
&
Sta Elev Sta Elev Sta Elev
3 70.69 5 70.69 5 12.5
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .013 3 .013 5 .013
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
3 5 ¥ 1 1 ] -
CROSS SECTION OUTPUT Profile #100 year
72.44 Element Left OB Channel Right OB
0.01 Wt. n-val, 0.013
72.43 Reach Len. (m) 1.00 1.00 1.00
Flow Area (m2) 3.48
0.0000e2 Arez (m2) 3.48
1.56 Flow (m3/s) 1.56
2.00 Top Width (m) 2.00
0.45 Avg. Vel. {(m/s) 0.45
1.74 Hydr. Depth (m) 1.74
(m3/s) 198.0 Conv. (m3/s) 198.0
o (m) 1..00 Wetted Per. (m) 5.48
EL (m) 70.69 Shear (N/m2) 0.39
1.00 Stream Power (N/m s) 0.17
(m) 0.00 Cum Volume (1000 m3) 0.44
{m) 0.00 Cum SA (1000 m2) 0.31
CROSS SECTION
6
Sta Elev Sta Elev Sta Elev
3 70.69 5 70.69 5 1228
3
Sta n Val
5 .013
Left Channel Right Coeff Contr. Expan.
152 152 152 .1 o
CROSS SECTION OUTPUT Profile #100 year
72.44 Element Left OB Channel Right OB
c.03 Wt. n-Val. 0.013
72.41 Reach Len. (m)} 152.00 152.00 152.00
71.24 Flow Area (m2) 3.44
0.000178 Area (m2) 3.44
2.60 Flow (m3/s) 2.60
E 2.00 Top Width (m) 2.00
tal (m/s) 0.76 Avg. Vel. (m/s) 0.76
Dpth (m) LpT2 Hydr. Depth {(m) 1.72
(m3/s) 195.0 Conv. {(m3/s) 195.0
{m) .00 Wetted Per. {(m) S.44
() .69 Shear (N/m2) 110
.00 Stream Power (N/m s) 0.83
Frc ss (m) Cum Volume (1000 m3) 0.44
C & E Loss (m) Cum SA (1000 m2) 0.30

Page 35 of 43



RS: 15.5
from Upstream XS 5
Roadway Width = 151
Coefficient 1.44
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 725 8 72.5
3
Sta Elev Sta Elev Sta Elev
3 70.869 5 70.69 5 1255
num= 3
n Val Sta n Val
.013 5 .013
Coeff Contr. Expan.
& i =3
Coordinates
Lo Cord
Elev Sta Elev Sta Elev
519 5 5.19 5 67
E n vVal
0 .013 3 0I3 5 <013
Bank Expan.
<3
= 0 horiz. to 1.0 vertical
= 0 horiz. to 1.0 vertical
owable submergence for weir flow = .95
ovw begins = 12:5
way design =
design =
Broad Crested
T ame Shape Rise Span
rt #1 Circular 1.066
Chart # 1 - Concrete Pipe Culvert
Scaie # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss
151 .013 .013 0 .6 1
70.
= 4
= 4

OUTPUT Profile #100 year Culv Group: Culvert #1
Q Culv Group (m3/s) Culv Full Len {m)
# Barrels Culv Vel US (m/s)
Q Barrel (m3/s) Culv Vel DS (m/s)
(m) Culv Inv El Up (m)
Us. (m} Culv Inv EI Dn (m)
DS {m) Culv Frctn Ls (m)
DS m) Exit Loss (m)
EG {m) Entr Loss (m)
WS {m} r (m3/s)
I Sta Lft (m)
(6,64 Weir Sta Rgt (m)
t Weir Submerg
S Weir Max Depth (m)
W Weir Avg Depth (m)
Nml Weir Flow Area (m2)

El Weir Flow

Min

{m)

3:96
2..91
2.91
70.69
6519
5.3
0.37
0.26

72.50
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