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Part 2 -Pesign:: |
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Evaluation of site suitability
Detailed streambed profile
Sizing the pipe

Desigh embedment
Embedment material
Design drawings



Culvert Tierminology. =~

Slope/Gradient

Barrel

Perching

Invert

Weir

Jump/Rest Pool
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1 Evatuation of Site-Surtapfity: 1. 111147

SNould CONSIAEr - tAe TOIOWING:: ),/ 1 1: -

A Stream gradient <6%
A Stream channel width

%A Depth of excavatable fill

‘A Suitable for both stream
and road geometry

A Evaluate diversion options
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Detailed Streambed Profile -

Fleld Survey Reference Control
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Detailled Streambed Profile Ty

Profile Length
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Detailled Streambed Profile Ty

Elevation (m)
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Proposed
Stream Bed ~e
Slope and ~
Elevation (at

low points)

Length (m)
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31 .Sizingthe FPipe . -
Stream, Channel ,Width' [+,

A Culvert
diameter /
span must
span SCW at
point of
embedment

whreng, chowel width



Sizing the Pipe

Diameter/sSpan
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Sizing the Pipe =SS

DEPLN Of- EMOedment -1,

A Round pipes - 40% of diameter or 0.6m,
whichever is greater

A Pipe-arch - 20% of vertical rise of the arch



Sizing the Pipe ===

ROUNA -PIPEeS:

A 40% of diameter or
0.6m, whichever is
greater

.A Span the stream

| | S"

embedment depth

_r}r

marﬁ‘% c

wbrem chamel widdh 40% embeadment

channel width (SCW) at



Sizing the Pipe ===

AICH PIRES:-

A Pipe-arch i 20% of
. vertical rise of the
i arch

A Span the stream
channel width (SCW)
at embedment depth

20% embedment
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Sizing the Pipe

Eheck @100
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Non-embedded pipe

Culvert Cross Sectional Area
~ 3 X Visible Highwater Area
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Sizing the Pipe

Eheck @100

Round Culvert X-sectional
Area Required ~ 1.37 X
(3 x visible high water
area)

Arch Culvert X-sectional
Area Required ~ 1.2 x
(3 x visible high water
area)

Design and Installation of Embedded Culverts Kamloops, March 12, 2002



SizIng the Pipe

FPCForest- Road-Regulations <[« 1, -

I Require P.Eng. For :

>2000mm
or >6 m3/s



SizIng the Pipe

FaCtors dnruencing - 11«
CUlvert L.engun: |,
A Depth of fill and fill slopes
A Road surface width

A Culvert gradient
A Skew angle of culvert to road



Sizing the Pipe

Factors nfluencing
Culvert L.ength

{

R/W width
1 1.5
1
/ depth of fill
gradient
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Sizing the Pipe

Factors nfluencing
Culvert L.ength

amount of skew to road r/w
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4-Design Enmoedment -1,

DEPLN Of- EMOedment -1,

A Round pipes - 40% of diameter or 0.6m,
whichever is greater

A Pipe-arch - 20% of vertical rise of the arch



Design Embedment |

Elevation (m)
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— o = \‘o Estimated
0 Culvert Invert
. \“ < o Elevation &
Slope
Proposed
Stream Bed NG f
* o
LB gIE 40% or 2‘0~% :
Elevation (at Embedment .~
low points)
Length (m)
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o EmbedmentMatertals: (1

A Objective is to emulate/simulate natural
streambed

AFi sh passage is related
Roughnesso ( HR)

A HR related to size of bed materials

A Bed materials, in turn, are related to water
velocities and water depth in culvert which
Influence fish passage




Embedment Materials T~q

Material Size
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Depth of Flow (m)
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Embedment Materials

Velocity, Refuge (Shadows)

(
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Embedment Materials

Embedded pipes

(

-modeling/simulating

the:-natural streambed
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Embedment Materials Sy
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Embedment Materials

Range -of- Material Size
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