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ZHRWaunngfogg Single barrel or multiple barrel crossing

Working with wa
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Z HR allogiors Discharge data

Working with wa

Minimum discharge
Lower limit used for the culvert performance curve. Can
be edited to a number greater than '0'.

Design discharge
Discharge for which the culvert will be designed. Always
Included as one of the points on the performance curve.

Maximum discharge
Upper limit used for the culvert performance curve.




AVHR Watngor Defining the roadway profile

Working with wa
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ZHRWalllngford CUIVe rt Shapes

Work

Circular Box Pipe arch
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2 R e Culvert materials

> Corrugated steel

> Steel structural plate

> Corrugated aluminium

> Aluminium structural plate
> Reinforced concrete

> PVC

> Smooth HDPE

> Corrugated PE




A7 Wit Inlet edge conditions

P roj ectin g Grooved Pipe with Grooved Pie

Headwalls Projecting

Square Edge with Beveled Edge with
Headwalls Headwalls M |te re d




Z HR Wallingford Channel and culvert shape
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Z HR Wallingford Inlet depression

Working with wa
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“ HR Wallingford
Working with water

Headwater Elevation '

Embedment depth

Inlet Elevation (I1E)

A
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Change to metric units
R Wallingford

Working with water

= Hy-8
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Welcome to HY-8

Starting Qptions

[[]Use maps feature to locate cdvert oossngs
[+] Aad a cudvert crossing

) Ooen an excsting e

Open software




ZHR Wallingford

Working with water

Select culvert — new culvert crossing

M Crossing Data - Crossing 1

Crassng Prapertes

Paramst=

(fd) DISCHARGE DATA

Minimum Fow

Channel Type
Bottom Width

Channel Sops

Mannngs n (channel)

chmnel Tnuer! Elevation

Ratng Curve
i) ROADWAY DATA

Aectanguiar Crame
.00

0.0000

0.0000

a.oo

Roadway mrofle Shaps

Em Roadm Staton
Crest Le—gth

Crest Elevaton
Rosdnay Surfac=

Tap Width

Chck om any (8 icon for help on 2 speafic topic

ConstantRoadway Elevation
2.00

J.00

.00

Paved

3.00

Culvert Properties

i er—

| Dupleats Culvert |

| Deete cuvet |

Saranstsr

val.e

%4 CJLVERT DATA

Nams=

shaope
©) Varenal
e

«J) Embzdment Depth

Mannngsn

) Inet Tyoe
) Inet Edge Conditon
[net Depresson?

€ SITEDATA
Site Data Input Cption

[net Stztion
[erct Bevamn
Dutlet Station

Qutet Eevaticn

Cubvert 1

Circular

Conrete

0.20

0.20

0.0120

Conventona

Squers Edge with Heedwal

No

Culvert Invert Data
0.00
0,00
0.00

0.C0

| Erergy Dsspation I J Analyze Crossing | [




Z o s Project data
Discharge data

Minimum flow: 0 m3/s
Design flow: 15 m3/s
Maximum flow: 18 m3/s

Tallwater data

Channel type: Trapezoidal channel
Bottom width: 2.5m

Side slope: 2

Channel slope: 0.0095 m/m
Manning’s n channel. 0.032

Channel invert elevation: 29.7m




ZHR Wallingford

Working with water

I Crossing Data - Crossing 1

Crassng Propertes

.
Name: I Crossing 1

Paramet= Vaus Linits

) DISCHARGE DATA

Minimurmn Flow 2.00 cfs

Cesgn Fow 200,00 cf

Maamum Fow 500,00 cfs

i) TALWATER DATA

Channel Type Trapezoidsl Channel _v_|

Bottom Width 3.00 ft

Sde Slope (=iv) 2.00 8

Channel Sope 0.0400 ft/ft

M:‘:r;ﬁgs n {channel) 0.0320

Channel Invert Elevaton

Rating Curve

() ROADWAY DATA

Roadway Frofie Shape Constant Roadway Elevaton .l]

Frst Roadwsy Stator 1.00 ft

Crest Lemgth 0.00 ft

Crest Eevation 7.00 ft

Roadway Surface Paved LI

Tap Vidth 2.00 ft
Hep Chek om any Ii_’l con for help on 2 peafic topic

View rating curve

Culvert Properties

[ addcuver ]
‘ Duplcats Culyert J
| Delete cuvet |

Faramsta vale Lnits
&) CULVERT DATA

ae
shage Crcdar |

Ql Matenal Conmate ;J
Dlame e 0.00 ft
) Embzdment Depth 0.00 in
Manngsn 0.0120

¢) Inet Type Convertona |

gl Iniet Edge Canditon Squares Edge with Headwal L]

et Deprssson? No hd

€) SITE DATA

Site Data [rout Cption Culvert Tnvert Data v

[net Ststion 0.co ft
[niet Bevaton 0.0 ft
Outiet Station 0.00 i
Outet Eevaton 0.00 ft

| Erergy Dsspation ] \ Analyze Crosang | [




‘! HR Wallingford
Working with water

Roadway data

Roadway profile shape:
First roadway station:
Crest length:

Crest elevation:
Road surface:

Top width:

Project data

Constant roadway elevation
Om

33 m

36.7 m

Paved

50 m




Z o s Project data

Culvert data

Name: Example 1
Material: Concrete box
Span: 2.0m

Rise 1.7 m

Embedment depth: Om

Manning’s n: 0.012

nlet type: Conventional

nlet edge condition: 1:1 Bevel headwall
nlet depression: No




Z o s Project data

Site data

Site data input option: Culvert input data
Inlet station: Om

Inlet elevation: 30 m

Outlet station: 53 m

Outlet elevation: 29.7 m

Number of barrels: 1




ZHR Wallingford

Working with water

Running an analysis

B Crossing Data - Crossing 1

Craossing Properties

Name: | Crossing 1

Parameter

Value

@) DISCHARGE DATA
Minimam Fow

Design Fow

Maximum Flow

@) TAILWATER DATA

Channel Type

Batiom Widh

Side Slope (H:V)
Chennel Siope

Mannirg's n (channel)

Channel Invert Elevation

Ratng Curve

0.0D
400,00

500,00

Trapezodal Channe
3.00

2.00

0.0400

0.0320

89.20

.g. ROADWAY DATA
Rozdway 2rofile Shape

Firet Roadway Station
Crest Length

Crest Flevaton

Roadway Surface

Tap Width

Constant Roaonay Sevaton
0.00

100,00

110,00

Paved

X"

I Help I Click on ary'_@) icon for help on & specific topic

Cutvert Properties

Example €

| [ agdcuvert |

[ uphcate ivest |

[ Delet= Cunvert J

Paramster
Shape

Value

Concete Dox

@) Mat=nial

Concrete

Span

6.00

Ris2

3.00

| Q) Embedment Deoth
Manning's n

[0.00
0.0120

'!J,' Inet Type

Conventonal

|44 Inlet Edge Condition

1:1 EBevel Headwall

Inlet Depression?

NO

l_('_)) SITEDATA
Site Data Input Optian

Culvert Invert Dala

Inlet Staton
Inlet Blevation

0.00
90.00

Cutlet Staton

160.00

Cutlet Elevation

89.20

MNumber of Barrels

1

| Energy Diss

Cencel J




ZHR Wallingford ReSU ItS

Working with water

B Summary of Flows at Crossing - Crossing 1 QE@
Heacwater Total Example & Roadweay Iteraticns
Elevaton Discharge Discharge Dscherge
(t) (cfs) (cfs) (cfs)
30.00 .00 0.00 0.00 1
92.06 50.00 50.00 0.00 1
93.20 100.00 100.00 0.0 1
94.18 150.00 150.00 0.00 1
95.12 200.00 200,00 0.00 1
96.09 250.00 250.00 0.00 1
97.14 300.00 300.00 0.00 1
88.31 350.00 350.00 0.00 1
22 E3 400.00 430.00 0.00 1
01.11 450.00 450,00 0.00 1
102.76 500.00 520.00 0.00 1
110,00 562.85 652,85 0.00 Overtopoing
Cisplay Geomelry Plot
O ey TaHe e
() Culvert Summary Table
(O Water Surface Profiles
O 1Improved Irlet Table
(O Customized Tzble
Outlet Control: Profies
[ Help | | Flow Types... | | EdtIroutData... ] [ Energy Dissipation. .. ] [ Export Report Adcbe FDF (*pdf) [




ZHR Wallingford

Working with water

Culvert summary table

M Culvert Summary Table - Fxample 6

Total
Cischarge
cfs)

Culvert
Discharge
(cfs)

Headwater
Eevatan
1

Inet
Control

Depth(ft]

Outlet
contro
3ED’htf":|

MNormal
Depth
(f)

Critical
Deoth
(ft)

Outlet
velocty
(ftfe)

Taiwater
yeoaty
(fts)

0.00

50.00
100.00
150.00
200.00
250.00
300.00
350.00
400.00
450.00
500.00

Cisplay

0.00

50.00
100,00
150.00
200,00
250,00
200.00
350.00
400,00
450,00
500.00

S0.00
92.06
93.20
S4.18
95.12
96.09
97.14
23.31
Q4483
101.11

102.76

(O Crossng summary Table

*)Culvert Summary Table:

(O Wiater Surface Profiles

() Customized Table

0,00
2.06
3.20
4.18
5.12
6.09
7.14
8.31
9.53
1111
12.76

0.00
0.00
0.33
062
0.86
1.08
1.27
1.45
8.73
Q.94
11.28

0,00
L.09
1.7
2,30
2,92
J.46
3.98
4,42
5.00
5.00
5.00

Geomelry

Inlet Elevation:
Outlet Elevation:
Culvert Length:

Culvert Slooe:

QOutlet Control:

2.00
1.29
2,06
2.69
3.26
3.7
4,28
4.74
5.00
5.00
5.00

90.00 ft
89.20 ft
160.00 £
0.0050

Profies

0.00
7.62
9.44
10.35
11.37
12.03

12.53

12.67
333

15.00

16.67

0.00

6.87
8.59

S.73

10.61
11.32
11.93
12.47
12.95
13.37
13.77

Culvert Performance Curve ]

| | Flow Types...

] [ Edt Input Data... ][Ererc:’ Dissmabon...] [ Export Report ] Adcbe PDF (*.pdfi




HR Wallingford

Culvert performance curve

Headwater Inlet Normal Critical Tailwater Ouiet Tailwater
Elevation Cantrol . Depth Denth Velority Velocity
Depthift) (ft) (f) (ft/s) (ftfs)

0.00 ‘ 0.00 : 0.00 0.00 0.00

2.06 ‘ 1.2¢ s 0.76 7.63 6.87
100.00 100.00 63.2 3.20 . . 2.06 . 1,13 9.45 8.59
150.00 150.00 4.18 .69 1.42 10.58 9.73
200.00 200.00 : 5.12 . 3.26 1.66 11.40 10.561
250.00 250.00 6.09 3.79 1.38 12.04 11.32
300.00 300.00 . 7.14 4.28 2.07 12.55 11.93
350.00 350.00 8.31 4.74 ! 225 12.98 12.47
400.00 400.00 9.63 5.00 241 13.33 12.95
450.00 450.00 101.11 1111 5.00 2.56 15.00 13.37
500.00 S00.00 102.76 1276 ‘ 5.00 271 16.67 13.77

Display Geometry
Crossing Summary Table [nlet Elevation: 90.00 ft
Dutlet Elevation: 80.20 ft

— Culvert Length: 160.00 ft
Water Surface Profiles Culvert Performance Curve
Culvert Slcpe: 0.0050

¢ Culvert Summary Table  |Example 6

Improved Inlet Table

~ Customized Table |

Help Flow Typss... | Edit InputData. .. Dutet Control: Profiles




ZHR Walllngford

Working with water

Select water surface profile — 15 m3/s

M Water Surface Profile Table - Example 6

Total
Cischarge
cfs)

Culvert
Discharge
(cfs)

Headwater
Eevation
)

Inet
Control

Dent(ft]

Outlet
contro

Depth(f)

Fow
Type

Length
=ull
(F)

Length
Free
(f)

Last
Sleo
(ft)

First
Depth
(Ft)

0,00

50.00
100.00
150.00
200,00
250.00
300.00

500.00

Cisplay

0,00
50.00
100,00
150.00
200,00
250.00
200,00

500.00

0.00
2.06
3.20
4.18
5.12
6.09
7.14

(O Crossng summary Table
(O Culvert Summary Table
(») Water Surface Frofiles
O 1mproved Irlet Table

(O Customized Tzble

0.00
0.00
0.3

0.62
0.86
1.08

1,27

0-NF

1S
1-52n
1-52n
Fad
552n

552n

0,00
0.00
0.00
0.00
0.00
0.00
0.00

Geomeuy

Inlet Elevation:

Outlet Elevation:
Cuvert Length:

Cuvert Slooe:

Outlet Control:

0,00
150.00
150,00
150.00
150.00
150.00
150,00

150.00
150.00

80.20 ft
160,00 ft
0.0050

Profies

0.00
152.15

32.80
211.08
332.39
554.37

8.63

0,00

0.00
0.51
0.50
0.50
0.50
0.50
0.50

0.00
1.29
206
2.69
3.26
3.79

Selected Water Profile

Help | | Flow Types

. | | zdtinoutData...

J [ Eneray Dissipation.. | {__ExportReport

] | Adcbe PDF (*.pdf)

v

Cloze




ZHR Walllngford

Working with water

Select water surface profile — 15 m3/s

M Water Surface Profile Table - Example 6

Total
Cischarge
cfs)

Culvert
Discharge
(cfs)

Headwater
Eevation
)

Inet
Control

Dent(ft]

Outlet
contro

Depth(f)

Fow
Type

Length
=ull
(F)

Length
Free
(f)

Last
Sleo
(ft)

First
Depth
(Ft)

0,00

50.00
100.00
150.00
200,00
250.00
300.00

500.00

Cisplay

0,00
50.00
100,00
150.00
200,00
250.00
200,00

500.00

0.00
2.06
3.20
4.18
5.12
6.09
7.14

(O Crossng summary Table
(O Culvert Summary Table
(») Water Surface Frofiles
O 1mproved Irlet Table

(O Customized Tzble

0.00
0.00
0.3

0.62
0.86
1.08

1,27

0-NF

1S
1-52n
1-52n
Fad
552n

552n

0,00
0.00
0.00
0.00
0.00
0.00
0.00

Geomeuy

Inlet Elevation:

Outlet Elevation:
Cuvert Length:

Cuvert Slooe:

Outlet Control:

0,00
150.00
150,00
150.00
150.00
150.00
150,00

150.00
150.00

80.20 ft
160,00 ft
0.0050

Profies

0.00
152.15

32.80
211.08
332.39
554.37

8.63

0,00

0.00
0.51
0.50
0.50
0.50
0.50
0.50

0.00
1.29
206
2.69
3.26
3.79

Selected Water Profile

Help | | Flow Types

. | | zdtinoutData...

J [ Eneray Dissipation.. | {__ExportReport

] | Adcbe PDF (*.pdf)

v

Cloze




HR Wallingford

Working with water

Any questions?

HR Wallingford
Howbery Park, Wallingford, Oxfordshire OX10 8BA, United Kingdom

tel +44 (0)1491 835381 fax +44 (0)1491 832233 email info@hrwallingford.com




