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Rock Weir
EL 256.5
STA 3+32

Rock Weir
EL 255.7
STA 3+77

Rock Weir
EL 254.8

STA 4+22

Rock Rib
STA 3+63 Rock Rib

STA 3+98

End of Footing
STA 3+34.5

End of Footing
STA 4+13.4
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9

FLOW

FLOW

Surface rock.

Surface and Footer Rocks
to be 24"-30" dia.
(Channel Rock Class CR-2 )

FLOW Riffle
Length Varies

Pool Length

Varies 6' to 8'

0.9%

Streambed grade
between weirs

1
9

ROCK WEIR PROFILE
NOT TO SCALE

Step Height Varies: 5" to 7"

Footer Rock,
typ.

Key in rock weir to stream
bank for rock weirs outside of
culvert, see DETAIL this sheet.

1
10

3
10

Place and embed Isolated
Boulder, Class CR-2. See
sheet 10 for layout locations

Construct Rock Weirs from Class
CR-2 Channel Rock, typ.
See DETAIL on this sheet for rock
weir details outside of culvert

ROCK WEIR PLAN
NOT TO SCALE

Streambed Simulation Rock,
Bed Class 22.23 between
rock weirs. See sheet 10

Slight contraction to
bankfull width just
upstream of rock weir.

Construct continuous
hardened banks the
entire length of the
culvert with Class
CR-2 Channel Rock

Stream Thalweg

Construct Rock Rib
from Class CR-2
Channel Rock, typ. See
notes on this sheet.

Edge of Bank, typ. Vary
bankfull width along length of
riffle.  See TYPICAL RIFFLE
SECTION on Sheet 10

Footing Stem Wall

1
9

4
10

2
30°

Surface Rock,
typ.

10
3

(3) Rock Weirs @ ±45' C-C Typical Spacing 30°
typ.

Existing ground
along new stream
thalweg

New culvert

Streambed Simulation
Rock, Bed Class 22.23
between rock weirs.
See sheet 10

STREAM PROFILE
NOT TO SCALE

(3) Rock Weirs

ROCK WEIR PLAN - OUTSIDE CULVERT
Not to Scale

FL
O

W

W

W/3 W/3 W/3

Apex

60° m
ax.60° max.

Backfill with native
streambed material flush
with top of surface rocks.

Layout PT.
location

Bank

FLOW

1
0
"±

New streambed

Footer Rock.
Excavate and place below
streambed as shown

Rock Weir Layout PT. Location
(top of rock)

SECTION A-A
Not to Scale

Provide gaps in
Surface Rocks in the
middle 13 of the
channel

Surface and Rocks to be
24"-30" dia.
(Channel Rock Class CR-2 )

4'-0"±

Key rocks into
bank

Place Surface Rocks and
Footer Rocks as close together
as possible so that gaps
between any of the rocks are
minimized, except as noted.

A

A

3+20

3+40 3+60

3+80

4+40

4+20

Pool Depth Varies: 8" to 12"

Channel Rock Bank outside of
structure.  Cover with slash from
clearing and grubbing and unsuitable
material conserved from excavation.
Place seeding on channel banks.
Typical of both sides.

STA 4+34
Transition Channel Rock
banks and Streambed
Simulation Rock into
existing steam.

STA 4+34
End Channel Rock banks and
Streambed Simulation Rock.
Transition into existing steam.

STA 3+21
Begin Channel Rock banks and
Streambed Simulation Rock. Tie into
existing steambed and banks.

STA 3+21
Begin Channel Rock
banks and Streambed
Simulation Rock. Tie
into existing steambed
and banks.

±45' Rock Weir spacing ±45' Rock Weir spacing

±35' Rock Rib Spacing

2

Rib rock will be in contact with the adjacent piece and protrude ±3" from
stream bed.

1

2

ROCK WEIR & RIB NOTES

Vary direction, shape, and orientation of the ribs.  Ribs to be angled
30°± perpendicular to centerline of pipe.  Ribs oriented straight across
the channel are not desirable

3 Rock Weir & Rib placement is 1'± from designated station shown in profile. The
spacing and configuration of rock weirs maybe adjusted in the field by the CO
to fit actual streambed conditions.

3

3

3

3

3

Footer rock
to control scour.

2
10

1
9
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10Construct continuous hardened
banks the entire length of the
culvert with Channel Rock, Class
CR-2. Typical both sides
(See FSSS 705.08)

Streambed Simulation Rock, Bed
Class 3.79

2

1

2
10

TYPICAL POOL SECTION
NOT TO SCALE

3
10

TYPICAL RIFFLE SECTION
NOT TO SCALE

7'-6"± Bankfull Width

1'-9"± 1'-9"±

Bankfull Width at Riffle
Varies: 6'-6"± to 7'-6"±

1
10

TYPICAL ROCK WEIR SECTION
NOT TO SCALE

6'-6"± Weir Length

1
2
"

Surface Rocks,
typ.

Footer Rocks,
typ.

Bank. Slight width
contraction just upstream.
See PLAN on sheet 9

New pipe-arch
culvert

Top of rock weir
beyond

Pool- See PROFILE
on sheet 9

New pipe-arch
culvert

New pipe-arch
culvert

Streambed Simulation Rock, Bed
Class 22.23

2

PROPORTIONS CLASS 22.23

1 UNITS 16" - 4"

2 UNITS 4" - 2"

2 UNITS 2" - 1"

1 UNITS 1" - 12"

1/2 UNITS <No. 10 (FINES)

BED CLASS 22.23 STREAMBED SIMULATION ROCK
FIELD MIX GUIDE

Construct continuous hardened
banks the entire length of the
culvert with Channel Rock, Class
CR-2. Typical both sides
(See FSSS 705.08)

1

New pipe-arch
culvert

4
10

TYPICAL ROCK RIB SECTION
NOT TO SCALE

Construct Rock Rib with
Channel Rock CR-2 to span
Bed Width. Rock Rib to
protrude 3" above Stream Bed

Riffle Stream Bed
Elevation

Channel dimensions same as
above TYPICAL RIFFLE SECTION

Bed Width at Riffle
Varies: 5'-6"± to 6'-6"±

2'-3"± 2'-3"± Varies:
1'-9" to 2'-3"

Varies:
1'-9" to 2'-3"

Varies: 27"-33"

1
2
"

3
'-

0
"

±1'-6" Inter-mix streambed material as directed by CO during placement of Channel
Rock Bank to seal voids throughout the section.

FOOTNOTES:
1

2

FOOTNOTES:

The final channel bottom should be a dense, well interlocked streambed with
low permeability. Compact each layer and fill surface voids by washing in fine
material.  Use water pressure, tamping rods, and similar hand operated
equipment to force fine material into all surface voids.

THE CONTRACTOR IS RESPONSIBLE TO ENSURE THAT THE STREAM FLOW
DOES NOT GO SUBSURFACE THROUGH THE CULVERT FOR A 48 HOUR
PERIOD AFTER RE-WATERING.

Native material meeting the gradation for the specified Bed Class, and
Channel Rock may be salvaged and incorporated into the simulated
streambed.

1'-6" min.

1'-6" min.

ISOLATED BOULDER LOCATIONS

STATION

OFFSET
DISTANCE
FROM CL
PIPE (FT)

OFFSET
DIRECTION

BOULDER
DIAMETER SIZE

(IN)

PROTRUSION
ABOVE

SURFACE
(IN)

3+37 2.8' LEFT 24" - 30" (CLASS CR-2) 6" - 9"

3+40 1.9' RIGHT 24" - 30" (CLASS CR-2) 6" - 9"

3+44 0.9' RIGHT 24" - 30" (CLASS CR-2) 6" - 9"

3+49 1.8' LEFT 24" - 30" (CLASS CR-2) 6" - 9"

3+55 2.6' RIGHT 24" - 30" (CLASS CR-2) 6" - 9"

3+69 1.2' LEFT 24" - 30" (CLASS CR-2) 6" - 9"

3+73 0.6 RIGHT 24" - 30" (CLASS CR-2) 6" - 9"

3+87 2.3' LEFT 24" - 30" (CLASS CR-2) 6" - 9"

3+95 1.9' RIGHT 24" - 30" (CLASS CR-2) 6" - 9"

4+02 1.5 RIGHT 24" - 30" (CLASS CR-2) 6" - 9"

4+03 2.6' LEFT 24" - 30" (CLASS CR-2) 6" - 9"

4+11 1.4 RIGHT 24" - 30" (CLASS CR-2) 6" - 9"
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BYPASS DAM PROFILE VIEW

Impervious membrane key
trench, fill with clean gravel
as needed to control
seepage under impervious
membrane

Anchor impervious membrane
(sandbags, stones, etc.)

Impervious
membrane

Sandbags

Bypass pipe 18"
diameter minimum

Streambed

Existing
Culvert

PUMP

PUMP

Top of excavation
(estimated)

Remove sediment from pumped water
using filtration (e.g. "siltbags"), dispersion
onto landscape (e.g. using perforated pipe),
settling basin and/or addition of flocculates.
modify as needed to meet downstream
turbidity requirements.

To downstream
energy dissipater

Sandbag by-pass & "feeder" dams
location to be staked by contractor
and approved by the CO

By-pass pump
use for installing and
removing gravity
by-pass dams and
diversions

Construct backwater dam to
prevent water from entering
work area from downstream

D/S Flo
w

(No turbidity)

Energy dissipater as needed
to prevent turbidity (e.g.
plastic sheets, stones).
By-pass discharge location to
be staked by contractor and
approved by CO.

PUMP

Stream by-pass pipe.  Diameter
as specified, watertight joints,
minimum grade 2% downstream.

PLAN

Upstream sump pump
place in cutoff trench or
sump at depth needed to
dewater excavation

Sedimats- details & number
of rows per manufacturer

Elbow joints as
needed, typ.

Edge of exiting
road, typ.

Edge of active
channel, typ.

BYPASS DAM ELEVATION VIEW

4' Overflow

12"
min. Varies

Sandbags

Streambed Pipe

as
needed

GEOTEXTILE-WRAPPED STRAW
BALE SEDIMENT CONTROL WEIR

SECTION VIEW PLAN VIEW

STREAM FLOW

Granular
Backfill
Section
703.03(a)

Straw bales

Granular Backfill
Section 703.03(a)

Straw bales

Geotextile
mirafi 140N
or equal

Stream
Flow

SANDBAG BYPASS DAM DETAILS

Anti-seep collar. place
anti-seep collar over
membrane & pipe, then cut
membrane to allow water
through pipe.

6 mil plastic
sheeting minimum

Bypass pipe

Downstream sump pump
place in cutoff trench or
sump at depth needed
to dewater excavation

NOTES:
1. Design dewatering flow for construction is 23 CFS.

2. The plan shown here is intended to represent the general
dewatering requirements and not applicable to a specific site.
submit a plan specific to the site.

3. Contractor to determine the size of the bypass pipe based on
the specified flow.

4. Ensure that the bypass pipe and dam are leak-proof.  Do not
proceed with construction until the implemented dewatering
plan has been inspected and accepted by the CO in writing.

5. Ensure pumps are be clean and free of leaks and placed in a
containment kit.

6. Excavate draw down pool for sumps a minimum of 2 feet
below the bottom of the excavation and a minimum of 5 feet
in diameter.

7. Maintain all elements of the operation in order to dewater the
foundation, facilitate construction, prevent harm to aquatic
organisms (not just fish) and prevent sediment and turbidity
from entering the stream. Construct the dewatering system in
a manner which enables USFS biologists to collect and
transport organisms from the live channel, just before
completion of the diversion dam.

8. Operate pumps (preferably electric) downstream of the bypass
dam if the dam does not seal thoroughly. Maintain a pump
running 24 hours a day in the downstream sediment retention
dam to divert water containing sediment to the forest floor
where it will be filtered before entering back into the stream.
Leave pumps in position on site even if water discharge drops
considerably, to be prepared for storm flows.

> > > > >

> > > > >

Provide ditches and/or
sumps along outside of
foundation as necessary
to dewater foundations

New Culvert
Footings
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6"
6"

78'-0" Culvert

79'-0" Footing

End of Culvert, typ.

Mechanical Splice, typical both
sides of wall and footing.  See
DETAIL on this sheet.

(7) Interior Sections @ 9'-0" = 63'-0"8'-0" Exterior Section, typ.

1 Contractor may adjust precast segment lengths
shown depending upon setting equipments
capabilities. Footing weight is approximately
1050 lb/ft.

11

Mechanical Splice,
typ. both sides of
footing and wall.
See Detail on this
sheet.

Typical
Foundation
Segments

Splice location
at 1/2 height
of stem wall

Alternate locations
(on each side of
stem wall) for
Post-Installed
Anchors/Plate
Alternative. See
Details this sheet

10
"

Prior to fabricating precast footings submit for approval shop drawings
detailing segment lengths, splice connections, proposed concrete mix
design, pick locations, and selected connection for culvert.

Other precast/prefabricated footing options that meet size, strength
and functionality of concrete footings shown may be submitted for
review and approval.

PRECAST FOUNDATION ELEVATION
Not to Scale

TYPICAL PRECAST SEGMENT
Not to Scale

Undisturbed
Soil

NOTE: THESE DETAILS ARE TO BE USED
ONLY IF THE CONTRACTOR ELECTS TO
PRECAST THE FOUNDATION. THE
CONTRACTOR IS SOLELY RESPONSIBLE
FOR ANY  ROCK EXCAVATION REQUIRED
TO SET THE PRECAST FOUNDATION AT
THE ELEVATIONS SHOWN ON SHEET 8.

1 2
"

PLAN SECTION

ELEVATION

BOLTED ALTERNATE

Footing Segment

Undisturbed Soil

1
2
"

1
0
"

1
"

2
"

6
"

2
"

Footing
Segment

3/4"Ø A325 Bolts.
7/8"x 1-1/2" vert. slotted
holes in flanges, typ.

Footing splice shown
wall splice similar.

(2) 1/2"Ø x 8"
Headed Concrete
Anchors @ 6" o.c.

WT8x20x 0'-10"
typical

Face of
Footing

ELEVATION

POST-INSTALLED ANCHORS ALTERNATE

1'-3"

6"11
2" 6" 11

2"

8
"

5
"

11 2
"

11 2
"

P/L 5/16" x 8" x 1'-3"
w/ 13/16"Ø holes

3/4"Ø x 6" Hilti
HAS-E Rod or
approved equal.
Embed 3-1/2" and
secure w/
approved epoxy
system

MECHANICAL SPLICE DETAIL
Not to Scale

Leveling Course

Place precast segments on leveling course
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