Culvert Modeling Options
~0r~
“Hec! Ras! How HY-8 to get up In
the morning.”

James Justin Mercier, P.E.
Hydraulics Engineer
Design Division - Hydraulics



Which One?

e Culvert?
e HY-87
e HEC-RAS?
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4 TxDOT Culvert Design - Ver. 1.2 February, 2002 - I:I|£

File Edit Print Options Help

Project File:

| Texas Hydraulic System Culvert Design

Opstream The results derived from
created by side Slope the Texas Hydraulics
Steve Jensen | System Culvert Design
Mihai Stan. P.E. program are intended for
Jay Vose, P.E —— 1 7 r_r]E,.IIEEE., : the review, interpretation,
S |

and approval by a
registered professional

Description engineer. The program
e . has been tested;
é_w 3:12 glg gi? however, the developers
iy . : .
1l 424 013 9 el

responsibility for the validity of the results produced
by the Texas Hydraulics System Culvert Design
program.

from
Texas Department of Transportation




|
TxDOT Culvert Design

Units In - Llnits Cut
|DES—EHG |Eng|ish |English Save | Calculate | Exit |

Cnnfiguratinn ‘ Prnfilei ‘ Dischargef"l"-ﬁ-"ﬁ ‘ Fiuadwayprnfilei ‘ F‘iesultsi

" Shape [ Matenal [ Size Setting/Computation Mode
\_Arch ¢ Aluminum  Desi
(" Pipe Arch es1gn
@ Concrete
o Box
| . i Steel
: ¢ Circular Barrels 1
(" Elliptical L
(® Analysis 5.000
| Span
Entrance Ce Manning's 'n' Rise 3.000
l 2 me
i " a=30"-75" P —
® 374" cham- -

(" a=0" (straight)
{ a=90"or 15"

“fer at Edgés

g

s, =
{ b=33.7"
bevel




A TxDOT Culvert Design

, Lnits In - Units Out
'DES-BRG English [English Save | Calculate |

Qutput Fils Exit |

Cnnfiguratinn ‘ Prnfilei ‘ Dischargef"l"-ﬁ-"ﬁ ‘ Fiuadwayprnfilei ‘ F‘iesultsi

_Upstream Downstream
Side Slope Side Slope
3.0 3.0
Upstream Toe of Slope

Station 0.0

Downstream Toe of Slope
Station 100

Elevation | 600.00

Elewvation 5999

Length 820

Inlet Opening Outlet Opening

Station 9.0 Station 91.0
Elewation 599.99 BREAK PDINT Elevation 599.91

# [he culvert length is measured as the
L difference between the INLET and OUTLET
stations with adjustment far the side slopes.

# BREAK FOINTS determine the location of a
change in the slope for a broken back cubver,




A TxDOT Culvert Design

Units In - Units Out

' DES-BRG [English | English Save | Calculate || OutputFile Exit |
Cnnfiguratinn ‘ Prnfilei EDischargefWﬁ ‘ Fiuadwayprnfilei ‘ F‘iesultsi
Discharge Tailwater

(" Input (®* Compute from Cross Section
Description Discharge
£ wear 100 630y
—
b wear 175 600
10 year 325 S
500
25 vear 550 0 5 10 15 20 25 30
= v— — Add | Delete | Insert | Plat |
b o Y -
100 vwear 1000 11 OO0 |
13 5498
15 545
16 BO0
26 .02
Manning's "n" Channel Slope
0.0300 0.0030




|
TxDOT Culvert Design

Units In - Units Out

|DES—EHG |Eng|ish |English Save | Calculate | Exit |
Configuratian ‘ Frofile i ‘ Dischargef"l"-ﬁ-"i ‘ EF{DadwayPerilei ‘ F‘iesultsi
Profile Coordinates Roadway Data
Add | Delete | Inset | Piot | @ Pavement Roadway (Crown) Width 50
(" Gravel
| T I
; 100 — Specified Weir Coef. J
150 B
F 2h0 E
260 E 615+
! 360 E
4110| E
610+
\
]
n
:
i 605 t
600 : : : : |
r - 0 100 200 300 400 500
:
I




CULVERT OUTPUT

RUN NO =

TAILWATER ELEVATION:

605.94 ft (computed).

ANALYSIS for discharge frequency of : 10 year
Barls. Qph Rise Span Length Max.HW Calc.HW Hw Control Vveloc.
elev elev
cfs ft ft ft ft ft ft ft/s
1 180.27 3.00 5.00 82.00 0.00 607.05 7.06 Inlet 12.02
Inlet control depth = 7.06 ft
outlet control depth = 9.48 ft
Normal depth = 3.00 ft Culvert slope = 0.00100
Critical depth = 3.00 ft Critical slope = 0.01027
Road top width => 50.00 ft. Road pavement type => asphalt
Computed weir Coefficient => 3.04.
Toal Discharge => 325.00 cfs
Discharge per barrel => 180.27 cfs
Discharge over the road => 144.73 cfs
Average velocity over the road => 2.35 ft/sec
CULVERT OUTPUT RUN NO => 4
TATILWATER ELEVATION: 607.71 ft (computed).
ANALYSIS for discharge frequency of : 25 year
Barls. Qph Rise Span Length Max.HW Calc.HwW Hw Control Veloc.
elev elev
cfs ft ft ft ft ft ft ft/s
1 73.05 3.00 5.00 82.00 0.00 608.29 &.30 outlet 4.87
Inlet control depth = 2.94 ft
outlet control depth = 8.30 ft
Normal depth — 3.00 Tt Culvert slope = 0.00100
Critical depth = 1.88 ft Critical slope = 0.00359
Road top width => 50.00 ft. Road pavement type => asphalt
Computed weir Coefficient => 3.05.
Toal Discharge => 550.00 cfs
Discharge per barrel => 73.05 cfs
Discharge over the road => 476.95 cfs
Average velocity over the road => 3.48 ft/sec



TAILWATER ELEVATION:

ANALYSIS for discharge

608.63 ft (computed)

frequency of : 50 v
Ccalc
ele

ft

Length Max.Hw
elev

ft

edr

. Hw Control

v

Hw

Veloc.

out.depth

Barls. Qpb Rise Span
cfs ft ft
1 211.23 3.00 5.00

Inlet control depth

outlet control depth

Normal depth = 3.
Critical depth = 3.
Road top width => 50.0

Computed wWeir Coefficie

Toal Discharge
Discharge per bharrel
Discharge over the road
Average velocity over t

82.00 0.00 608.
8.77 ft
13.49 ft
00 ft Culvert slop
00 ft Critical slo
0 ft. Road pavement
nt => 3.05.

700.00
211.23
488.77

he road 2.92

76 8.77 Inlet

e 0.00100
pe 0.01409
type => asphalt

cfs
cfs
cfs
ft/sec

TAILWATER ELEVATION:

ANALYSIS for discharge

610.11 ft (computed)
frequency of :
Calc

ele
ft

Max. HwW
elev
ft

Length

100 year

. Hw Control

W

HW

Veloc.

out.depth

Barls. Qpb Rise Span

cfs ft ft

1 42.97 3.00 5.00
Inlet control depth =
outlet control depth =
Normal depth = 2.
Critical depth = 1.
Road top width => 50.0

Computed wWeir Coefficie

Toal Discharge
Discharge per barrel
Discharge over the road
Average velocity over t

82.00 0.00 610.
2.00 ft
10.32 ft
03 ft Culvert slop
32 ft Critical slo
0 ft. Road pavement
nt => 3.09.

1000.00
42.97
957.03
3.71

=>
=>
=>

he road =>

31 10.32 outlet 2.

e 0.00100
pe 0.00337
type => asphalt

cfs
cfs
cfs
ft/sec



| TXDOT Culvert Design

LInits In -~ Units Cut
' [DEs-BRG English [English Save | Calculate |[ OutputFile Exit |

Cnnfiguratinnﬂ ‘ Prnfilei ‘ Dischargef"l"-ﬁ-"i ‘ Fiuadwayprnfilei ‘ F‘iesultsi

‘ Analysis

Set Columns

0 per O owver | Marmal | Critical

2l total

barrel road Depth | Depth
RDIA01 | BOZE7E G.EE7 | 100.000  100.000 | 0.000 3.000 2317 | 3781 1810 @
606195 | 604136 | 10846 |175.000 | 162695 | 12306 | 3.000 | 3000 | 6.204 o 7.024
EO7.049  FD5.941 12018 325000 180273 | 144727 3000 | 3000 7058 @ O.4A5
508.293 | B07.713 4870 |550.000| 73.047 | 476953 | 3000 | 1879 | 2943 | 8302 ¢
50B.761 | G08.531 14.082 | 700000 | 211.230 | 488.770 | 3000 | 3000 | 8770 ® 13.494
100vear 610313 610,108 2865 1000000 42969 957031 2030 0 1319 | 2004 | 10.3z2e

| dl

Design Alternatives







- Project

Welcome to HY-8 g [Z|

— Starting Options
(@ Create a new project
[ Use map feature to locate culvert crossings

v Add a culvert crossing

(" Open an existing file

Continue




Bl Crossing Data - Crossing 1

Crossing Properties

Name: ‘

Farameter

Value

Uni

@ DISCHARGE DATA

Minimum Flows

Design Flow

Maximum Flow

@ TAILVWATER. DATA

Channel Type

Bottom Width

Channel Slope

Manning's n {channel)

Channel Invert Elevation

Fating Curve

s

0.0o
0.00

Fectangular Channel
0.00

0.0ooa

a.o0ooa

0.00

View...

cfs
cfs

B
ft
ft/ft

@ ROADWAY DATA

Roadway Profile Shape

First Roadway Station

Crest Length

Crest Elevation

Roadwsay Surface

Top Width

£

Constant Roadway Elevation
0.0a

0.00

0.00

Faved

0.00

Help Click on an}r@ ican for help on a specific

Culvert Properties

Culvert 1

Add Culvert
Duplicate Culvert
Delete Culvert
Parameter Value Un |4
@ CULVERT DATA
Shape Circular ﬂ
Material Concrete ﬂ
Diameter 0.00 ft
Manning's n 0.0120
@) Tnlet Type Conventional ﬂ
@ Inlet Edge Cendition Square Edge with Headwall ﬂ
Inlet Depression? Mo j
@ sITE DATA
Site Data Input Option Culvert Invert Data ﬂ
Inlet Station 0.00 ft
Inlet Elevation 0.00 ft
Outlet Station 0.00 i
Outlet Elevation 0.00 ft
< 3
Analyze Crossing oK Cancel




Bl Crossing Data - Desbrg Creek

Crossing Froperties

Name: | (K=o iag==

Farameter

Value

Units

@ DISCHARGE DATA

Minimum Flows

100.00 cfs

Help Click an an}r@ icen for help on a specific

Design Flows 100.00 cfs
Maximum Flow 1000.00 cfs
@ TAILWATER. DATA

Channel Type Trapezoidal Channel ﬂ
Bottom VWidth 2.00 ft
Side Slope (H:V) 1.00 i
Channel Slope 0.0164 ft/ft
Manning's n {channel) 0.0300

Channel Invert Elevation 599.90 ft
Rating Curve View... |

@ RoADWAY DATA

Roadway Profile Shape Irreqular ﬂ
Irregular Shape Define... |
Roadway Surface Paved ﬂ
Top Width 50.00 ft

Culvert Properties

Culvert 1

Add Culvert
Duplicate Culvert
Delete Culvert

Parameter Value Units -
@ CULVERT DATA
Shape Concrete Box ﬂ
Material Concrete ﬂ
Span 5.00 ft
Rise 3.00 ft
Manning's n 0.0120
@) Inlet Type Conventional ﬂ
@) Inlet Edge Condition 1:1 Bevel Headwall ﬂ
Inlet Depression? Mo ﬂ
@ sITE DATA
Site Data Input Option Culvert Invert Data ﬂ
Inlet Station 0.00 ft
Inlet Elevation 600.00 ft B
Outlet Station 82.00 ft
Outlet Elevation 599.90 ft ~

Analyze Crossing oK Cancel




|___| Fie Display Culvert Window Help

@ Us. Customary L = | Outlet Contral: Profi = ) 2t

Ox rﬁ Culvert Stations

Eo

O bg besbrg Creek Crossing - Desbrg Creek, Design Discharge - 100.0 cfs
@l Culvert 1 Culvert - Culvert 1. Culvert Discharge - 100.0 cfs
612- ' ' ' ' '
610-
. 608~
=
-
= 606
W
=
[
W e04-
602 -
51010 RSSO WS OO SSUSUUUUUUUTINE SR BSOS
-20 20 40 60 80 100
Station (ft)

Ready




Il Summary of Flows at Crossing - Desbrg Creek

100.00

B

100.00

Headwater Total Culvert 1 | Roadway | Iterations
Elevation | Discharge | Discharge | Discharge
I fefs) (ef=l {efal
603.79 0.0o

606.00 | 159.88 - 159.88 Jvertopping
— Display —Geametry — Plot
ﬁ Crﬂgsing Sumrﬂaw Table Irlet Elevaticr: 600.00 ft
- L ) Crossing Rating Curve
(" Culvert Summary Tabl IICLIIvert 1 ll QUUELEieyatin LS990 ft
Culvert Lefigt: 82.00 ft
(" Water Surface Profiles Culvert Performance Curve
Culvert Slope: 0.0012
Improved Inlet Table
{ e Inlst Crest: 0.00 ft
3 . Selected Water Profile
(" Customized Table Options. .. | TRl Eraat 0.00 ft
Help Flow Types... | Edit Input Data... | Outlet Control: Frofiles Close




Il Summary of Flows at Crossing - Desbrg Creek E“E||z|

Headwsater Total Culvert 1 | Roadway | Iterations Bl Total Rating Curve (Performance) [__”g“‘£|
Elefg?':’” Disfnt}z{ge Disfnr}z,:ge Dis;:gr;r ge Total Rating Curve (Performance)
| 603.72 100.00 100.00 0.00 1 Fmssmg:ﬂﬁbrglﬂmk
606.60  190.00  166.10  23.79 7
607.30 | 280.00 | 166.01 | 113.96 5
607.72  370.00  161.58  208.26 5 =
. . . - =
608.05 | 460.00 156.51 303.34 5 =
508.31  550.00 15131  398.56 5 %an?—
608.55 | 640.00 | 146.08 403,80 5 =
608.75  730.00  140.95  588.55 4 %
608.04 | 820.00 | 13504 | 683.85 4 E
609.11 910,00  130.97  778.96 4
609.27 | 1000.00 | 126.01 | B873.52 3
606.00  159.88 15988  0.00  Jvertoppinc

Total Discharge (ofs)

— Display —Geometry —Plaot
@ Crossing Summary Table Inlet Eleyvation: 600.00 fi : -
SLitlet Eleyat AL e Crossing Rating Curve
= R = == SO0 4 r
(" Culvert Summary Tabl | Culvert | ;I eSSt B AR
Culvert Lefgt: B2.00 ft =
(" Water Surface Profiles Culvert Performance Curye
Cllvert Slope! 0.0012
(" Improved Inlet Table : = e
Irilet Crest: il Selected \Water Profile
(" Customized Table Options... Dl e Selected \Water Profile

Help Flow Types... Edit Input Data... Qutlet Control: Profiles Close




| Bl Water Surface Profile Table - Culvert 1

: Total Culvert |{eadwate | Inlet Qutlet | Flow
Yy | Discharge | Discharge | Elevation | Control | Control | Type !
g’ Denthifth | Nenthift!
190.00 166.19 60a6.60 B.29 6.60 4-FFf B2.00 0.00 0.00 0.00 3.00 3.00
280.00 166.01 807.30 6.28 7.30 4-FFf 82.00 0.00 0.00 0.00 3.00 3.04
370.00 161.59 e07.72 6.08 7.72 4-FFf  B2.00 0.00 0.00 0.00 3.00 3.00
460.00 156,51 608.053 5.83 8.05 4-FFf B2.00 0.00 0.00 0.00 3.00 3.04
350.00 B e 608.31 5.63 831 4-FFf B2.00 0.00 0.00 0.00 3.00 3.00
a40.00 146.08 B08.35 5.41 8.55 |4-FFf| B82.00 0.00 0.00 0.00 3.00 3.00
730.00 140.95 608.73 5.20 8.75 4-FFf B2.00 0.00 0.0o 0.0g 3.00 3.00
820.00 135.94 B08.94 5.01 8.94 4-FFf| B82.00 0.00 0.00 0.00 3.00 3.00
Q10.00 130.97 609.11 4.82 9.11 4-FFF B52.00 a.oa 0.oa 0.0a 3.00 3.00
1000.00 | 126.01 609.27 4.63 9.27 4-FFF| 82.00 0.0a 0.0a 0.00 3.00 3.00
Display — Geometry — Plot
- CrDSSing Summar}; Table Inlet Elevation: G00.00 ft
 Culvert Summary Tabl | Culvert 1 LJ QOutlet Elevation:  599.90 ft
Culvert Length: 82.00 ft
(@ Water Surface Profiles
Culvert Slope: 0.0012
(" Improved Inlet Table . _
Selected VWater Profile
(" Customized Table . | . .
Help Flow Types... | Edit Input Data... ‘ Qutlet Control: Profiles Close




.u..,n r

& ‘) it -
[ _nh.fl,ﬂ.ﬁru.._..._.u_..
R -,
_..ﬁ s
e W, 0T



View Options Help

Froject: d:\ kY DOCUMENTSFre
Flan: sRI N UMEMTS Y Pre
UMEMNT S Fre

d:\hY DOCUMEMNTSFre

IS Custam ary nits




5 HeC s - River Anlyst syt AR

File Edit Run View Options Help

E1FEAEY

Hydrologic Engineering Center i
S Army Corps of Engineers

Project: jDES BRG ]d:\MY DOCUMENT S PresentationshDESBRG . pr
DES BRG oMY DOCUMENT S Presentations \DESBRG.p02
bridge = PData Desbrg =1= Il 20 = Jata Desbirrg =1 Il
File View Options Help I

‘ Tools | Fiwer StFn]:-rage A | Pump RS
+ i ‘ ) Reach rea Conn. | Station @
Bditor=, |——| @B [p—a " | <7258

Jeshrg Creelk hd
Resach: |SH 4888 v | River Sta. |60 ﬂﬂﬂ Junet, -
Description | E |:.
0%

Bounding =5's: 102 | a1 | Distance hetween: 82 (ff) Section
=] — 71 152
R 612 RS=60  Upstream (Culvert) J Brdg/ Cul
U 510 Legend =
F'I‘E" £ 608 \ Ground ine
c *»
e Bank Sta b % BH 4888
fbumere| & 004 BT —= 1 102
Eiridge 00 Storage 7
Maodeling o T A e Qre3 é
fipproach 240 245 250 255 260 265 270 @
Culuert Storage
v ﬁr\ea_lfnnn.
- RS5=60 Downstream (Culvert) @
Multlp_\le /12 Pump
Opering Station
Analysis 610 i
HTab EE 603 i —4— 20
606
Faratn. = e
= 604 . 00
Briclge E 602 Wiy
Design Picture
600 o o
598 T T T T T T 1
240 245 250 255 260 265 270
Station (ft]
N I
a il

Select the river for Bridge/ Culvert Editing 0.7400, 0.9393




Cross Section Data - Desbrg Creek
Exit Edit Options Plot Help

Rivar: |Desbrg Cramk ﬂ | e +ﬂ| Plot Options & | [ KeepPravXSPlots  Clear Prev |
Reach: |SH 4888 | Piver st [T~ | & 1] DESBRG  Plan DESBRG 8/2/2007 10:28:37 Al
Description |EIII ft downstream of outlet E| 20 ft downstream of outlet
Del Row Ins Fow | Downstream Reach Lengths 520 L - - 4)1 1 .
egen
Cross Section #-v Coordinates | LB | Channel | RoB 515'- g
station | Elewation & ||:I |':| ||:| ] WS PF &
_——
1]241.5 B10 banning's n values (2) 5167 Ground
2|251.5 603 1 *
oepe 00 | LOB | Channel ROB 6144 Bank Sta
: 10.05 10.03 10.05 :
4| 254.5 5498 617
5|256.5 598 1
B| 2575 B0 | LeftBank |  RightBank 6107
7| 280 603 2515 260 503
G| 267.5 B12 ort Exn Cosfficient = ]
ContyExp Coefiicients =
g _l_lr., xp Loeflicients : = 606 -
10 | Contraction Expansion = :
1 | o 03 B
602
600
598
596
594 1
592 1
Egu""l""|""|""|""|""|
240 245 250 255 280 265 270
Station (ft)

=elect river station for cross section editing.



Cross Section Data - Desbrg Creek

Exit Edit gejuisi@l Plot Help

Firver: IE
Fieach: lﬁ

Description

Del Row
| Cross S
ot
2915
2h1h
2h2 b
2645
2565
2h7.h
2h0
2675

O[Ol || | ca|ra ] —

—_ | =

Add a new Cross Section ...

Copy Current Cross Section ...

Rename River Station ...
Delete Cross Section ...

Adjust Elevations ...
Adjust Stations
Adjust n or K values ...
Skew Cross Section ...

Ineffective Flow Areas ...
Levees ...

Obstructions ...

Add a Lid to X5 ...

Add Ice Cover ...

Add a Rating Curve ...

Horizontal Variation in n Values
Horizontal Variation in K Values
Vertical Variation in n Values ...

} Hq +ﬂ| Flot Options

1stream Reach Lengths

Channel

|n.na

=elect river station for cross section editing.

S| | KeepPrevxXSPlots  Clear Prev |

Elevation ift)

DES BRG

520 -
G185 7
E1E:
514 7
512:
E1U:
EUB:
G067
04 +
502 7
500 +
598:
EBE:
594:

582 +

580

20 ft downstream of outlet

F.UE"\‘*.UE"\‘*.UE"{

Flan: DES BRG  8/3/2007 10:28:37 AM

Legend

WS PF G

_—

Ground
*
Bank Sta

240

245 250 255 260 265 270
Station (ft)




Plan: DES BRG  8/3/2007 10:28:37 AlM

Deshrg Creek SH 4385

DES BRG

(1) uonealg

160

140

120

100

a0

G0

40

20

Iain Channel Distance (ft)



File Options
Upstream RS: 152 hd ﬂﬂ F|E A g i3
' -2b
Downstream RS |00 e Fatation Angle
Azimuth Angle 11

DES BRG Plan: DES BRG  8/3/2007 10:28:37 AM

Legend

—
WS PF 3

Ground

L
Bank Sta




iE profile Output Table - Standard Table 1

Fie Opfions Std. Tables Locations Help
HEC-FAS Flan: DES BRG River Deshrg Creek Feach: 5H 48
Feach Fiver Sta |Profile O Tatal | Min Ch El [W.5. Eles | Critt. S, | E.G. Elev |EG. Slope| Yel Chnl |Flow Area| Top Width| Froude # Chl
(cfs) | i () () (t) M | s | (saf) ()

SH 48858 |152 FF1 100.00: B00ED B03.98 B0452 0008719 R0 16.92 .44 0.74
SH 48858 |152 FF 2 175.00 60050 BOG.38 B0GGY 0001734 445 4472 14.70 0.37
SH 48858 [152 FF 3 325.00 60050 BO7.83 60331 0002053 5.86 B3.78 18.47 0.43
=H 48858 |[152 FF 4 550.00 60050 609.34 61006 0002391 7.37 99.71 22.41 0.48
5H 4388 |152 FF& 700.00 B00ED B10.08 B1096 0002633 8.24 117.00 24.20 0.51
SH 4388 |152 FF & 1000.00 B00ED B11.28 B12.46 0003052 9.73 146.69 2h.33 0.56
SH 48858 (102 FF1 100.00 60000 BO3.18 B02.98 60396 0013465 710 14.049 7.06 0.849
=H 48858 (102 FF 2 175.00 600.00 BOE.32 B03.93 G065 0.001482 416 47.30 1455 0.34
=H 48858 (102 FF 3 325.00 E00.00 BO7. 76 B05.24 B08.20 0.001893 561 70.83 18.29 0.40
SH 4388 (102 FF 4 RE0.00 B00.00 BO9.25 BOB.77 B09.94 0002315 716 101.01 2217 0.46
SH 48858 (102 FF & 700.00 60000 B09.97 BO7.BO 61082 0002604 8.07 117,71 24.05 0.49
SH 48858 (102 FF & 1000.00 60000 611.15 B0B.98 61230 0003088 958 146.61 2h.20 0.55
=H 4588 |60 Culvert

SH 4588 |20 FF1 100.00 £33.490 BOZ.0R BO2.06 60296 0016113 761 13.14 7.41 1.01
SH 4588 |20 FF 2 175.00 533490 BOZ 92 k0292 60412 0015768 8.78 18.94 8.41 1.00
SH 4588 |20 FF 3 325.00 599.90 B04.21 G04.21 605858 0012588 10.40 32.59 11.25 0.96
=H 4588 |20 FF 4 550.00 533.90 BO5.75 BO05.75 E07.85 0.010288 11.90 52.58 14.73 0.92
SH 4388 |20 FF& 700.00 R99.90 BOG.5E BOB.5E B0392 0009631 12.71 BR.53 16.60 0.91
SH 4588 |20 FF B 1000.00 £33.490 BOB.02 BOB.02 B10.63 0008644 13.490 91.83 19.86 0.90
SH 45858 |00 FF1 100.00 595.00 BO0.96 600.96 601.95 0018536 g1z 12.31 612 1.01
=H 4588 |00 FF 2 175.00 598.00 B07.95 B01.95 B03.27 0018133 9.23 18.97 7.27 1.01
SH 4388 |00 FF 3 325.00 R95.00 BO3.36 BO3.36 B05.14 0016958 10.72 30.44 9.3 1.00
SH 4388 |00 FF 4 RE0.00 R95.00 BO6.0Z BOG.02 B07.24 0012928 12.09 48.05 13.07 0.93
SH 4588 |00 FF 5 700.00 R35.00 BO5.91 B05.91 60336 00117493 12.82 61.62 15.09 0.91
ZH 4990 | A BEF R 10100 10 EQe 1N B A4 EN7 44 FIa19 nnin22i 12 Q92 a3 29 12 ERE negq




S Cylvert Output

Fie Type Options Help

River. |Deshrg Creek | Profile: |FF 1 LI ICuIvGrDup: Culvert #1 hd

Feach |SH 4888 ¥ | RS

Flan: |DES BRG

Flan: DES BRG Desbrg Creek  SHGE Cubvert #1 Profile: PF 1
2 Cuby Group (cfs) EE; i
# Barrels PFE 714
0 Barrel (cfs) 10000 | Cule el DS (ft/=) a.64 |
EG LS (i) BO3.96 | Cubw I EINUp (/) G00.00 g
WS LIS () B0318 | Cubv Iy EI Dn (ff) 59990 E
EG D3 i) BOZ2.96 | Cuby Frcin Ls (1) 0.2z
Ws DE () BOZ.06 | Cuhv Exit Loss (ff) 0.41
Delta EG (ft) 1.00 | Culw Entr Loss (1) 037 |
Delta WS (1) 111 | O'Weir (cfs)
E.G.IC(f) BO3.96 | YWeir Sta Lft ift) b
EG OCif) BO3.75 | YWeir Sta Ragt (i) I
Culvert Cantrol Inlet | WWeir Submerg
Culv WS Inlet () B0Z.80 | Weir Max Depth (ft)
Culv W' Outlet (1) BOE.22 | Weir Awg Depth (1)
Culyv Mml Depth (f) 3.00 | Weir Flow Area (sq ft)
Culv Crt Depth (1) 2.32 | Min El'Weir Flow (ff) EOE.01

arnings and Motes

Mate: The normal depth exceeds the height of the culven. The program assumes that the normal depth

is equal to the height of the culvert.

Select Profile




Comparison of Headwater

Elevations (datum = 600 ft.)

o 50% | 20% | 10% | 4% 2 % 1%
Flosv' @y | By | @ovr | @5yn | Boyr) | (100 yr)
100 cfs | 175 cfs | 325 cfs | 550 cfs | 700 cfs | 1000 cfs
N 1318 | 6.32 | 7.76 | 9.25 | 9.97 | 11.15
HY 8 3.79 | 6,00 | 7.50 | 8.31 | 8.65 | 9.27
|
“uvert) 380 | 6.20 | 7.05 | 8.29 | 8.76 | 10.31
(7.02 | (9.49 (13.49
outlet) | outlet) outlet)




Comparison of Flows
(cfs through barrel / depth over road)

50 %

20 %

10 %

4 %

2%

1%

Freq. (2 yr) (5yr) | (A0Yr) | (25yr) | (50yr) | (100 yr)
Flow
100 cfs | 175cfs | 325 cfs | 550 cfs | 700 cfs | 1000 cfs
Culvert 100 163 180 /3 211 43
ulver
Oft |0.20ft|1.051ft2.29 ft|8.76 ft|4.32 ft
g 100 152 164 151 143 126
Oft [0.13ft|1.51ft|2.31ft|2.68 ft|3.27 ft
ec. | 100 | 159 | 192 | 196 | 198 | 198
RAS | Oft |0.59ft|2.21 ft|3.95 ft|4.82 ft|6.29 ft







Comparison of Velocities

(tallwater In Feet per Second)

i 50% | 20% | 10% | 4% 2 % 1%

erq' 2y | Gy) | aoyn | @5y | 50yr) | (100yr)

oW 1100¢fs | 175¢fs | 325¢fs | 550 cfs | 700 cfs | 1000 cfs
Culvert | 6.7 10.8 12.0 4.9 14.1 2.9
HY 8 1.7 8.4 10.5 | 11.7 | 125 | 13.6
HEC- 1 76 | 88 | 104 | 119 | 12.7 | 13.9

RAS







HEC-RAS,
CULVERT or
HY-87?

Use HEC-RAS For:

« FEMA “AE" Zones *

 Bridge Class Culverts Or Culverts Serving Drainage
Areas Greater Than One Square Mile

 Low Water Crossings
« Sensitive Drainage Conditions

* FEMA CONSIDERS CULVERT AND HY-8 AS APPROXIMATE METHODS



Which One?

e Culvert?
e HY-87
e HEC-RAS?






Which One?
o Cuiver(?

e HY-87
« HEC-RAS?






Which One?
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e HEC-RAS?






Which One?







“But, | wannha use
Culvert...”
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