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Design drawings
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Culvert Tierminology. =~

Slope/Gradient

Barrel

Perching

Invert

Weir

Jump/Rest Pool
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1. Evaluation of Site Suitability

Should consider the following:
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Detailed Streambed Profile -

Field Survey Reference Control
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Detailled Streambed Profile Ty

Profile Length
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Detailled Streambed Profile Ty
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3. Sizing the Pipe
Stream Channel Width

Definite change in
Edges of rooted vegetation and sediment

vegetation texture

/
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Sizing the Pipe

Diameter/Span
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Sizing the Pipe

Depth of Embedment
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Sizing the Ripe S

Round Pipes

~» 40% of diameter or
0.6m, whichever is
greater

Span the stream
channel width (SCW) at
embedment depth

wbrem chamel widdh 40% embeadment



Sizing the Pipe ===

Arch Pipes

* Pipe-arch — 20% of
vertical rise of the
i arch

 Span the stream
channel width (SCW)
at embedment depth

levela T a8 200 embedment

“5‘5’1"8% CA\M}\gg Lt lé"i'\



Sizing the Pipe

Check Q100

Design and Installation of Embedded Culverts

Non-embedded pipe

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

Check Q100

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)
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Sizing the Pipe

FPC Forest Road Regulations
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Sizing the Pipe

Factors Influencing
Culvert Length
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Sizing the Pipe

Factors Influencing
Culvert Length

{

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

Factors Influencing
Culvert Length
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4. Design Embedment

Depth of Embedment
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Design Embedment |

Elevation (m)
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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)

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

21



9. Embedment NViaterials

* Objective is to emulate/simulate natural
streambed

 Fish passage is related to “Hydraulic
Roughness” (HR)

* HR related to size of bed materials

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



Embedment Materials T~q
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Embedment Materials Ty

Velocity Refuge (Shadows)
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Embedment Materials =%

Embedded pipes -modeling/simulating
the natural streambed
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Embedment Materials Sy

“Rule of Thumb”
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Embedment Materials

Range of Material Size

Rasases P AR
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Embedment Materials S

Defn. D90 is the size of which 90% of the material will be smaller than
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Embedment Materials
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Range of Material Size

Design and Installation of Embedded Culverts

25%

-

25%

15%

B Cobble B Gravel B Fine OBoulder
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Embedment Materials an
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Substrate Volume Determination

~ 37% of area

~17% of area
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Design Drawings

Furpose

Tools to “design” culvert to fit site

Document proposed works and
final product

Provides material and
construction specifications

Provide construction referencing



Design Drawings |

Site Plan / Profiles
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Design Drawings

Site Plan
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Design Drawings
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Design Drawings

O—ORDINATE TABI

LEGENL

ROPCSE

SPANISH - ART F.SR. CROSSING HOT FISH CR
CULVERT CENTRELINE PROFILE

Ministry of Forests
100 MILE HOUSE DISTRICT - CARIBOU FOREST REGION

CINEERING

No. EMBEDDED PILOT-B4

SHEDT 4 OF &
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Design Drawings

99

98

CULVERT
cA
97

"ROAD GRADE) TO suIT”
S

(BOTH SIg ROAD GRADE @ CULVERT 95.50 METRES 96
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94

EXISTING GROUNDLINE
93

i} 92

80 EMBEDMENT

91

BTM PIPE 91.00 METRES *

920
0+000.00 0+010.00 0+020.00 0+030.00 0+035.00

PROPOSED ROAD CENTRELINE PROFILE

(6100 SKEW TO CULVERT C/L)
SCALE HOR 1:100 VERT 1:100

NOTES

An objective is for the backfill in the culvert to simulate the notural streambed. SCALE BAR
If suitoble materials for backfilling the culvert are not ovailoble on site, suitable materials shall be imported.

The backfill in the culvert to installed to the design streambed level using clean gravel,
cobbles of similor size ond distribution os in the notural streambed.

PROJECT No.

Substrote moaterial to be supplemented with 80—100, 350-450mm diometer boulders SCALE: AS NOTED (Metric) 8611.02

distributed ond mixed into the backfill motrix.

§ ; g : » SPANISH - ART F.S.R. CROSSING HOT FISH CR. - 2.0km
ubstrote materiol to be imported into culvert to o nominal depth of 800mm
(40% of culvert diameter) using suitable methods. PROPOSED ROAD CROSS SECTIONS PROFILE

. All voids in the substrate shall be filled in with clean sandy gravels.

Ministry of Forests
Substrate moaterial to be free of organics (roots, logs, twigs, etc.). 100 MILE HOUSE DISTRICT - CARIBOU FOREST REGION
. If practicable, excavated streombed moterial shall be set aside to be utilized for plocement in the culvert. Survey: CARIBOO REGION ENGINEERING

Particular attention should be paid to salvaging the natural streambed surfoce material to be used for the Design:  CHOW / ROBISON
upper loyer in the culvert.

Drawing: M. DAVIES

FOR CONSTRUCTION 23/08/0| DWG No. EMBEDDED PILOT-B3
DESCRIPTION DATE SHEET 3 OF 5
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Design Drawings
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Design Drawings
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240~
Tow Sxew [

| = ,. -
XISTHG GROUND LINE

RIFRAS 500 THICK —— i E

BLANKET (Typ) r ASE————y

1] \
= Y [ CUTLET CHANNEL BTM \
MBI N - =t e a1

g1i112 | \

1
WER |

| { N - E 5 ST _'_:"Lﬁ_ —

NON-WOVEN GEOTEXTILE ¥ . > RAP_BOTH SIDES [ e <%

UNCERLAY (BOTH SIDES)— STES 6% S.0Pf ON PIFE & STREAMBED

0+C0E00 0+010.00

0+020.00 0+030.00

CULVERT PROFILE

(61°00' SKEW 10 ROAD C/
SCALE HOR 1100 '

ROCK GRADUATION: PERCENTAGE LARGER
NOMINAL THIDKNESS THAN GVEN HOUK DWMETER (mm) RIPRPAP
D7 RIFRAP
{mm)

- s PROJECT
AS NOTED  {Metric) s

SPANISH - ART F.S.R. CROSSING HOT FISH CR.
CULVERT CENTRELINE PROFILE

NOTES

Riprap shall be plocec io the extent, depths ond thickress noted on
orawings.

the Ministry of Forests
vy gpaluidibe:oodecdy. 100 MILE HOUSE DISTRICT — CARIBOU FOREST REGION

Riprap o 26 ciean {free af fines), solid, orguler, blecky slones; we l

Suryey: CARBOD RIGION ENGINEZRING
groved lo fill gaps t-.rl~eer- ‘orger stones, ond ploced carefully 1o pbivin ‘ et
will groded blunke! of irteriocking stones

Design:  CHOW / ROBISOM
iU Rpren loper Hackness 8 90Dmm | Orowing: M. DAVIES

o | FOR CONSTRUCTION | 8¢ {16/ DWC No. EMBEDDED PILOT-Bd_|
| (AL ) 5 DaTE SHEET 4 OF 5 |

Riprap 1o de grdedsin with ogn

and Installation of Embedded Culverts Kamloops, March 12, 2002




Design Drawings

Installation

Measures
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Design Drawings

Installation Referencing

TOWN SIDE

REF§6
. ELEVw52.820

ERT DESGN TN
ST, DFC00

#PEP (B0TH SIDES)
SEE NOTES

LEGEND

PROPOSED CULVERT
DF NEW ROAD
—_—— VERT CENTRELINE ALGNMENT
- = — = P (AUG T 3
~103 — CONTOUR
DES CENTRELINE ALIGNMENT
e DESICK TOE OF “u|
EXSTING EDCC ©F ROAD BUSH SIDE
SCALE BAR

. - )
Installation Measures @ tibveoncoo -

1A ! and eguipment 2l 2e casembdled in advance
Y < < S50 PROLET No. STRUC, Ne.
PLAN SCALE: -200 {Metric) l 881303 l a

g scn-that 4. Ann

" tolls in the The sit 1:200

nos e mathody thel s basn Goroved win consudation SPANISH — ART F.S.R. CROSSING HOT FISH CR. — 2.0km
GENERAL ARRANGEMENT

The culver: =ho! lled us:ng caprograte machanes! vidcetery.
5 goud instoila proctices in canformarce win
tars Ioe bedding ons Somkfil Fill to be well 2o F

compeocted with vinrating Grum colers, potes umping jacks. Compacton Ministry of Forests

to he such thot cunert 4oes not oeflsct more Lror 10Gmm 100 MILE HOUSE DISTRICT - CARIBOU FOREST REGION
out of shape

T TR Py NG

Selecl bocfill shor be used. Matericl within 300 mm o tha cuvert snoll be CARIEGO- REGION  ENGINEERNG

men nviaus moteriol. Bock!ll shol ke compocted in moximum 300mm lifts = A N

far the full height of the cuhart, CHOW / ROBISON

Drawing: M, DAVIES

5. Seed disturbed soils with cuitabie erasior canrtral mux fo Q
construction FOR CONSTRUCTION | BC 2% DNG No, EMBEDDED PILOT-B2 |

V.| DESCMITCH av_Laspo |~ BT SHEET Z OF 5

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




DesIgn Drawings

L
\k

Ir Design

A downstream weir may
required as part of the
design to be installed
within 1.5 - 2 channel
widths downstream of
culvert outlet

Assists in maintaining
adequate low flow depth

Helps retain substrate
Prevents formation of
plunge pool

Particularly important

where stream gradient is >
3%



Design Drawings <
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Weir Design

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



Design Drawings

Weir Design

RIP RAP
STREAM BANKS
(BOTH SIDES)

STREAMBED SURFACE
BOULDERS PROJECTING FROM STREAMBED SURFACE.
ONLY 4-3 BOULDERS PROJECTING.
PROJECTING BOULDERS S00-800mm DIAMETER.
(MAXIMUM PROJECTION OF 50% OF DIAMETER)

L pRosECTON FROU STREABED
0.40 (OR 50 OF DIMETER)

M= STREAMBED SURFACE

PROTECTIVE BOULDERS SUPPORTED BY
WELL GRADED BOULDERS, COBBLES
AND FINES LEAVING NO GAPS IN MATRIX.

WEIR PLAN WEIR PROFILE

SCALE 1:100 SCALE HOR 1:100 VERT 1:100

SCALE BAR

STREAMBED SURFACE 5.0
e

L= 2= SCALE:  AS NOTED  (Metric) g l STRC e

SPANISH - ART F.S.R. CROSSING HOT FISH CR. ~- 2.0km

WEIR SECTION B-B WEIR DETAILS

SCALE HOR 1:100 VERT 1:100 Ministry of Forests
100 MILE HOUSE DISTRICT - CARIBOU FOREST REGION

Survey: CARIBOO REGION ENGINEERING
Design: CHOW / ROBISON
Drawing: M. DAVIES

FOR CONSTRUCTION 23/9/0| DNG No. EMBEDDED PILOT-B5
.| DESCRIPTION DATE SHEET 5 OF S
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DESION Drawings Summary.

Design should include

Stream data
Plan
Profile

Construction referencing
(vertical / horizontal)

Materials specifications
Installation specifications
other details (riprap, weir, etc.)



