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WESTERN FEDERAL LANDS HIGHWAY DIVISION

DETAIL APPROVED FOR USE  11/2001 

                                                      

REVISED:  9/2005    1/2007    10/2009   10/2014          
W101-1

AND ABBREVIATIONS

PLAN SYMBOLS

W west

drwg(s).

dist.

diaph.

diag.

dia.

DHV

D

exp. jt.

exc.

EW

ER

EQ or eq.

EP

emb.

elev.

El. 94.16 ft

e

E

expansion joint

excavation

edge of water

edge of road

equation

edge of pavement

embankment

elevation

elevation with number

superelevation rate

east

drawing(s)

distance

diaphragm

diagonal

diameter

design hourly volume

diameter

galv.

ga.

galvanized

gage (gauge)

HW

hex.

hdwl.

high water

hexagon

headwall

ftg.

ft3

ft2

flg.

fin.

footing

cubic foot (feet)

square foot

flange

finish

jt.

ID

joint

inside diameter

LW

lt. or LT

Ls

LPSM

long.

LNFT

lat.

lam.

L

low water

left

length of spiral

lump sum

longitudinal

linear foot (feet)

latitude

lamination

length of curve

NC

N

normal crown

north

OG

OD

o. to o.

o. c.

original ground

outside diameter

out to out

on center

pvmt.

PT

PST

PSC

PS

POT

POS

POC

pl.

PI

PCS

PCC

PC

pavement

point of tangent

point of spiral to tangent

point of spiral to curve

point of tangent to spiral

point on tangent

point on spiral

point on curve

plate

point of intersection

point of curve to spiral

point of compound curve

point of curve

rte.

rt. or RT

reqd.

reinf.

rdwy.

R/W

R.

R

route

right

required

reinforcement

roadway

right-of-way

range

radius

typ.

Ts

TS

thd.

TBM

T.

T

typical

tangent distance (spiraled curve)

point of tangent to spiral

thread

temporary bench mark

township

tangent distance

VPI

vph

V

vertical point of intersection

vehicles per hour

design speed

yd3

yd2

cubic yard(s)

square yard

sym.

STS

struc.

stiff.

stgr.

std.

STA, Sta.

ST

SS

SRS

SQYD

SQFT

spa.

SLRY

shldr.

sec.

SC

SADT

S

symmetrical

point of spiral to tangent spiral

structural

stiffener

stringer

standard

station

point of spiral to tangent

point of spiral to spiral (no curve)

point of spiral to reverse spiral

square yard

square foot

spacing, spaces or spaced

slurry unit

shoulder

section

point of spiral to curve

seasonal average daily traffic

south

CUYD

culv.

CUFT

cubic yard(s)

culvert

cubic foot (feet)

mon.

min.

MGAL

max.

matl.

monument

minimum

thousand gallon

maximum

material
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DETAIL

U.S. CUSTOMARY DETAIL

STATE PROJECT
NUMBER

SHEET

A.3   BOUNDARY 5806(1)   ID

     

BH

CP GPS
JH

     

TP

DI

36 31

 6 1

36 31

 6 1

15

22

15

22

SEC.   

16
1   

SEC.   

16
1   

400

EL. 1234.56  
N           

E
           

RIP

G
G

W
W

DI

T T 

NOTE:

    NO SCALE

on the appropriate plan sheet.

Other symbols used in the plans will be shown in a legend 1.

Property Line w/Found Property Corner

 Section Corner (Found, Projected)16
1

 Section Line16
1

 Section Corner (Found, Projected)4
1

 Section Line4
1

Parcel Number

National Park Boundary

National Forest Boundary

National Wildlife Refuge Boundary

Trail

Lake, Pond or Reservoir; Marshland

Spring or Seep

Material Source; Bore Hole; Test Pit

Section Line

Indian Reservation Boundary

Existing Roadway (Road, Paved, Gravel)

Section Corner (Found, Projected)

Large Creek or River

Spot Elevation; Coordinate Grid Tick

Above Ground Tank; Underground Tank

Treeline; Individual Trees

Boulder; Well; Satellite Dish; Grave

Cooking Grate; Garbage Can; Picnic Table

Flagpole; Fire Hydrant

Gas & Water Meter; Gas & Water Valve

Silt Fence

National Boundary

State Boundary

County Boundary

City Boundary

Township or Range Line

BLM Lands Boundary

Railroad

Intermittent Drainage or Small Creek

Control Point (Terrestrial and GPS); Jump Hub

θs
Ø
∆c
∆

spiral central angle
diameter
curve central angle
total central angle

approach
ahead
average daily traffic
abutment

appr.
AH
ADT
abut.

bearing
bridge
balance point
bench mark
back

brg.
br.
BP
BM
BK

ctrs.
CS
cont.
constr. jt.
conn.
conc.
col.
CMP
clr.
 
cc or c. to c.

centers
point of curve to spiral
continuous
construction joint
connection
concrete
column
corrugated metal pipe
clear
centerline
center to center

mile post
main line

M.P.
M.L.

STEAM = steam,  T = telephone,  TV = CATV,  W = water
P = power,  SA = sanitary sewer,  SD = storm drain,  SS = storm sewer,  
FM = force main,  FO = fiber optic,  G = gas,  IRR = irrigation,  O = oil,  

UP = transformer or junction box, WF = water fountain
EM = electric meter,  T = telephone pedestal,  TV = CATV pedestal, 

Light, Support w/Anchor)
Poles (Power, Telephone, Joint Use,

- no symbol -

EXISTING PROPOSED

Transition

Toe of Fill

Top of Cut

wall face

CL

North Arrow

Fence

Gate with Fence

Cattleguard

Guardrail

Retaining Wall

Pipe Culvert (arrow shows flow)

Pipe Culvert with End Section

Pipe Culvert with Headwall

Underdrain

Concrete Barrier

Slope Stake Limits

Pipe Culvert with Drop Inlet

Box Culvert

Delineators

Underground Utilities

Overhead/Above Ground Utilities

Signs (single, double post; portable)

Miscellaneous Utility Features

Building

Right-of-Way Line with Monument

Permanent Easement

Construction Easement

Riprap

N

Fiber Roll or Wattle
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SECTION QUANTITIES
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CL

Profile grade

Traveled lane

11'-0"

Traveled lane

11'-0"Shoulder
5'-0"

Aggregate base, grading D, 12-inch compacted depth

1:3
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'-
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"
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g
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5'-0"

Turf establishment limits

[2]2% Crown 

roughness), 4-inch compacted depth, placed in two equal lifts

maximum size aggregate, 0.3 to <3 million ESAL (type III pavement

Asphalt concrete pavement, gyratory mix, 1/2-inch or 3/4-inch nominal

5'-0"

Shoulder
5'-0"

Approximate existing ground

1:
2

Approximate existing ground

TYPICAL SECTIONS

WEST SIDE/RIVERSIDE ROAD SECTION A
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93+00 to 95+85

9+76.97 to 29+50 (Trans to typical Section B)

Turf establishment limits

Tack coat (between lifts)

Separation-stabilization geotextile, class 1, type A (non-woven)

RIVERSIDE ROAD SECTION B

30+50 to 52+50 (Trans to typical Section C)

NOTES:

field conditions as appropriate.

3. Mirror slope geometries left or right to fit cut or fill

2. Construct slopes as shown in the Staking Report.

indicated on the plan and profile curve data.

1. Superelevate roadway on curves at the rate 'e' as 

FILL SLOPE ROUNDING DETAIL

CUT SLOPE ROUNDING DETAIL

Va
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C
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it

0.25 D

Existing ground

 

D

C
le

a
r
in

g
 l

im
it

0.25 D

Slope stake

Existing ground 

10'-0'

5'-0"5'-0"

D

5'-0" 5'-0'

First lift of asphalt

safety edge (slope varies)

Pull aggregate base to cover

Aggregate base course

SAFETY EDGE DETAIL

30
°

in survey notes

Point available

Second lift of asphalt

Embankment

Removal of pavement, asphalt, existing

Shoulder
5'-0"

Traveled lane

10'-0"

lifts)

(between

Tack coat

CL

Profile grade

Traveled lane

10'-0"Shoulder
5'-0"

C
le

a
r
in

g
 l

im
it

5'-0"
3'-0"

[2]2% Crown 
1:2

1
:1

1
:1

roughness), 4-inch compacted depth, placed in two equal lifts

maximum size aggregate, 0.3 to <3 million ESAL (type III pavement

Asphalt concrete pavement, gyratory mix, 1/2-inch or 3/4-inch nominal

Aggregate base, grading D, 12-inch compacted depth

existing ground

Approximate

depth varies

Select borrow,

1:
2

from toe of fill

Slope subexcavation 1:1 (V:H)

FOOTNOTE:

rounding distance proportionally.

or fill height dimension and reduce the front slope

For heights less than "D", reduce "D" to the cut 1

 1

 1

pavement, approx. 4' depth

gravel under existing 

Protect in place existing 

 Backfill with Embankment Material. Typical of both sides

Subexcavation, 4' depth. Match bottom of existing gravel.

Geogrid stabilization

Red top

Separation-stabilization geotextile, class 1, type C (woven), typ.
Removal of pavement, asphalt, existing

C
le

a
r
in

g
 l

im
it

Ditch Elevation & Width
See Cross Sections for 
Varies

5.0%

 2 2

 2  2

sections.

inner Traveled Lane width in curve widening 

See Curve Widening Table on sheet C.7 for  2

Existing Pavement

Approx. 22' Edge to Edge 

limits

Turf establishment Turf establishment limits

Embankment

4
'
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Shoulder
5'-0"

Aggregate base, grading D, 12-inch compacted depth

Approximate existing ground

roughness), 4-inch compacted depth, placed in two equal lifts

maximum size aggregate, 0.3 to <3 million ESAL (type III pavement

Asphalt concrete pavement, gyratory mix, 1/2-inch or 3/4-inch nominal

5'-0"

2% Outslope

Shoulder
5'-0"

2%

limits

establishment

Turf

at Deep Creek Levee

Approximate existing ground

Do not apply slope rounding.

to existing levee slope.

to match pavement cross slope

(grading D, compacted)

Backfill with aggregate base

CL

Traveled lane

11'-0"

Traveled lane

11'-0"

RIVERSIDE ROAD SECTION D

C
le

a
r
in

g
 l

im
it

5'-0"

Turf establishment limits

1:3

li
m

it

C
le

a
r
in

g

83+00 to 93+00

lifts)

(between

Tack coat
Profile grade

Separation-stabilization geotextile, class 1, type C (woven)

NOTES:

field conditions as appropriate.

3. Mirror slope geometries left or right to fit cut or fill

2. Construct slopes as shown in the Staking Report.

indicated on the plan and profile curve data.

1. Superelevate roadway on curves at the rate 'e' as 

RIVERSIDE ROAD SECTION C

53+00 to 83+00

1
:1 1:

2

Traveled lane

11'-0"

Traveled lane

11'-0"Shoulder
5'-0"

Shoulder
5'-0"CL

Turf establishment limits

C
le

a
r
in

g
 l

im
it

5'-0"

Turf establishment limits

C
le

a
r
in

g
 l

im
it

5'-0"

Profile grade

lifts)

(between

Tack coat

1
8

"

1:3

2% Crown

roughness), 4-inch compacted depth, placed in two equal lifts

maximum size aggregate, 0.3 to <3 million ESAL (type III pavement

Asphalt concrete pavement, gyratory mix, 1/2-inch or 3/4-inch nominal

Aggregate base, grading D, 12-inch compacted depth

 

18" compacted depth

Select borrow, 

class 1, type C (woven)

Separation-stabilization geotextile,

asphalt, existing

Removal of pavement,

asphalt, existing

Removal of pavement,

Backfill with Embankment material

Subexcavation, 18" depth. 

1
:1

1
:1

1
8

"

Approximate existing ground

sections.

inner Traveled Lane width in curve widening 

See Curve Widening Table on sheet C.7 for 

FOOTNOTE:

 1

 1  1

 1  1

Backfill with Select Borrow 

Subexcavation, 18" depth. 

1:3

Embankment

67+00 to 83+00
Ditch Elevation & Width
See Cross Sections for 
Varies
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2% Crown

CL

Profile grade

Traveled lane

11'-0"

Traveled lane

11'-0"Shoulder
5'-0"

Shoulder
5'-0"

Tack coat (between lifts)

Aggregate base, grading D, 12-inch compacted depth

depth, placed in two equal lifts

pavement roughness), 4-inch compacted

aggregate, 0.3 to <3 million ESAL (type III

1/2-inch or 3/4-inch nominal maximum size

Asphalt concrete pavement, gyratory mix,

Separation-stabilization geotextile, class 1, type A (non-woven)

Approximate existing ground

RIVERSIDE ROAD SECTION E

93+00 to 95+85

C
le

a
r
in

g
 l

im
it

5'-0"

C
le

a
r
in

g
 l

im
it

5'-0"

Face to face, guardrail

32'-5"

1:21:
2

1:21:
2

Turf establishment limits Turf establishment limits

CL

Traveled lane

11'-0"

Traveled lane

11'-0"Shoulder
5'-0"

Shoulder
5'-0"

2% Crown

Profile grade

Tack coat (between lifts)

Aggregate base, grading D, 12-inch compacted depth

Separation-stabilization geotextile, class 1, type A (non-woven)

1:
2 1:2

C
le

a
r
in

g
 l

im
it

5'-0"

limits

establishment 

Turf 

5'-0"

C
le

a
r
in

g
 l

im
it

RIVERSIDE ROAD SECTION F

(* See typical Section G, 98+92 to 100+71)

95+85 to 102+00*

limits

establishment 

Turf 

NOTES:

field conditions as appropriate.

3. Mirror slope geometries left or right to fit cut or fill

2. Construct slopes as shown in the Staking Report.

indicated on the plan and profile curve data.

1. Superelevate roadway on curves at the rate 'e' as 

GUARDRAIL DETAIL

Shoulder
5'-0"

1:3

See Staking Report

Approximate existing ground

2'

Match typical section

asphalt, existing

Removal of pavement,

asphalt, existing

Removal of pavement,

depth, placed in two equal lifts

pavement roughness), 4-inch compacted

aggregate, 0.3 to <3 million ESAL (type III

1/2-inch or 3/4-inch nominal maximum size

Asphalt concrete pavement, gyratory mix,

sections.

inner Traveled Lane width in curve widening 

See Curve Widening Table on sheet C.7 for 

FOOTNOTE:

 1

 1 1

 1  1

See sheet H.1-H.5

gabion face, 

stabilized earth wall, 

Mechanically 

1:10

Approximate existing ground

Embankment 

 to accept guardrail posts, typ.

 create 12"x12" slots in geotextile

Prior to guardrail installation,

guardrail posts, typ.

12"x12" slots in geotextile to accept 

Prior to guardrail installation, create 

8" Block

1:
3

1:3

Face to face, guardrail

32'-5"

See Section I for guardrail locations

Guardrail system, MGS, type 2, class A, wood posts

See Section I for guardrail locations

Guardrail system, MGS, type 2, class A, wood posts

See Section I for guardrail locations.

type 2, class A, wood posts.

Guardrail system, MGS, 

See Section I for guardrail locations.

type 2, class A, wood posts.

Guardrail system, MGS, 

See sheet H.1-H.5

earth wall, gabion face

Mechanically stabilized 
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98+92 to 100+71

RIVERSIDE ROAD SECTION G

roughness), depth varies, place in one lift

maximum size aggregate, 0.3 to <3 million ESAL (type III pavement

Asphalt concrete pavement, gyratory mix, 1/2-inch or 3/4-inch nominal 

Traveled lane

11'-0"

Shoulder

5'-0"

CL

Traveled lane

11'-0"

Shoulder

5'-0"

PROPOSED BRIDGE DECK 

EXISTING BRIDGE DECK

CL

 membrane waterproofing

and prepare concrete deck for

(average 2 inches thick)

Mill existing asphalt pavement

installed on concrete bridge deck

Membrane waterproofing, type II

railing or guardrail.

Verify all dimensions in the field prior to ordering

to penetrate into existing concrete during milling.

prior to applying new overlay. Take care not

(asphalt pavement milling, Item 41301-0000)

Mill and remove existing asphalt overlay

 side-mounted bridge rail posts.

Removal of bridge railing. Maintain existing

Removal of bridge railing

Removal of utility conduit

Removal of bridge railing

at edge of traveled lane

2" pavement thickness

at centerline

" pavement thickness2
1

4-

type 2, class A

Bridge railing, steel, thrie beam

galvenized steel

Conduit, 2-inch, rigid

edge of shoulder

" pavement thickness at 2
1

1-

FOOTNOTE:

 1

 2

 3

 2

 3

 1

16'-2 1/2" 16'-2 1/2"

32'-5" Face-to-Face Guardrail

34'-0" Out-to-Out Bridge

type 2, class A

Bridge railing, steel, thrie beam  3
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102+00 to 225+00

Shoulder
5'-0"

lifts)

(between

Tack coat
Profile grade

Shoulder
5'-0"CL

Traveled lane

11'-0"

Traveled lane

11'-0"

Aggregate base, grading D, 12-inch compacted depth

Separation-stabilization geotextile, class 1, type A (non-woven)

depth, placed in two equal lifts

pavement roughness), 4-inch compacted 

aggregate, 0.3 to <3 million ESAL (type III

1/2-inch or 3/4-inch nominal maximum size

Asphalt concrete pavement, gyratory mix,

225+00 to 236+50

RIVERSIDE ROAD SECTION I

1:1.5

Approximate existing ground

Approximate existing ground

Turf establishment limits

C
le

a
r
in

g
 l

im
it

5'-0"

limits

Turf establishment

C
le

a
r
in

g
 l

im
it

5'-0"

1:2
1:

3

NOTES:

field conditions as appropriate. Section H only.

3. Mirror slope geometries left or right to fit cut or fill

2. Construct slopes as shown in the Staking Report.

indicated on the plan and profile curve data.

1. Superelevate roadway on curves at the rate 'e' as 

CL

Traveled lane

11'-0"

Traveled lane

11'-0"Shoulder
5'-0"

Shoulder
5'-0"

2% Crown

Profile grade

lifts)

(between

Tack coat

 

 roughness), 4-inch compacted depth, placed in two equal lifts

maximum size aggregate, 0.3 to <3 million ESAL (type III pavement

Asphalt concrete pavement, gyratory mix, 1/2-inch or 3/4-inch nominal

Aggregate base, grading D, 12-inch compacted depth

Select borrow, 8-inch compacted depth
asphalt, existing

Removal of pavement,

Separation-stabilization geotextile, class 1, type B (woven)

asphalt, existing

Removal of pavement,

where required

Reinforced soil slope,

Traveled Lane width in curve widening sections.

See Curve Widening Table on sheet C.7 for inner 

FOOTNOTE:

 1

 1 1

 1  1

1:
2

Daylight 1:20
Embankment

2% Crown

where required

Guardrail system, MGS, type 2, class A, wood posts,

GUARDRAIL DETAIL

Shoulder

5'-0"

1:3

See Staking Report

Approximate existing ground

2'

Match typical section

1:10

to accept guardrail posts, typ.

create 12"x12" slots in geotextile

Prior to guardrail installation,

limits

Turf establishment

C
le

a
r
in

g
 l

im
it 5'-0"

limits

Turf establishment

C
le

a
r
in

g
 l

im
it

5'-0"

8" Block
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AND CURVE WIDENING TABLE

TYPICAL SECTION AND SUPERELEVATION 
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Approximate existing ground

Approximate existing ground

C
le

a
r
in

g
 l

im
it 5'-0"

C
le

a
r
in

g
 l

im
itTurf establishment limits

5'-0"

1:2
2% Crown

Shoulder
5'-0"CL

Traveled lane

11'-0"

Traveled lane

11'-0"Shoulder
5'-0"

Aggregate base, grading D, 12-inch compacted depth

Separation-stabilization geotextile, class 1, type A (non-woven)

roughness), 4-inch compacted depth, placed in two equal lifts

maximum size aggregate, 0.3 to <3 million ESAL (type III pavement

Asphalt concrete pavement, gyratory mix, 1/2-inch or 3/4-inch nominal

236+50 to 247+00

RIVERSIDE ROAD SECTION J

lifts)

(between

Tack coat

Profile grade

1:
2

limits

establishment

Turf

6'-0"

2'-0" Ditch Bottom

1
'-

8
"

2
:
1

Embankment 

asphalt, existing

Removal of pavement,

Lane width in curve widening sections.

See Curve Widening Table below for inner Traveled 

FOOTNOTE:

 1

 1  1

NOTES:

field conditions as appropriate.

3. Mirror slope geometries left or right to fit cut or fill

2. Construct slopes as shown in the Staking Report.

indicated on the plan and profile curve data.

1. Superelevate roadway on curves at the rate 'e' as 
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PAVEMENT TRANSITION
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9+76.97

TO EXISTING RIVERSIDE ROAD

TRANSITION - ASPHALT CONCRETE PAVEMENT,

roghness),  4-inch compacted depth, placed in two equal lifts

maximum size aggregate, 0.3 to <3 million ESAL (type III pavement

Asphalt concrete pavement, gyratory mix, 1/2-inch or 3/4-inch nominal

Aggregate base, grading D, 12-inch compacted depth

Match existing pavement Sawcut existing asphalt

Existing pavement section

247+00.00

TO EXISTING RIVERSIDE ROAD

TRANSITION - ASPHALT CONCRETE PAVEMENT,

roughness),  4-inch compacted depth, placed in two equal lifts

maximum size aggregate, 0.3 to <3 million ESAL (type III pavement

Asphalt concrete pavement, gyratory mix, 1/2-inch or 3/4-inch nominal

Aggregate base, grading D, 12-inch compacted depth

Match existing pavementSawcut existing asphalt

Existing pavement section

Tack coat

Tack coat

Tack coat (between lifts)

Separation-stabilization geotextile, class 1, type A (non-woven)

Tack coat (between lifts)

Separation-stabilization geotextile, class 1, type A (non-woven)

50'50'

AT 9+76.97

PROPOSED RIVERSIDE ROAD

EXISTING RIVERSIDE ROAD TO 

ROADWAY WIDTH TRANSITION FROM

3
2
'-

0
"

3
2
'-

0
"1
6

-
0

'
1
6
'-

0
"

1
6
'-

0
"

1
6
'-

0
"

9
+

7
6
.9

7
~

1
8

'

~
2

1
'

Proposed edge of pavementProposed edge of pavement

Line to be constructed
Line to be constructed

Existing edge of pavement

Existing edge of pavement

road centerline

Existing apparent

road centerline

Existing apparent

AT 247+00.00

EXISTING RIVERSIDE ROAD

PROPOSED RIVERSIDE ROAD TO 

ROADWAY WIDTH TRANSITION FROM

tapertaper
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TYPICAL SECTION DETAILS

Bridge

Tack coat (between lifts)

Separation-stabilization geotextile, class 1, type A (non-woven)

depth, placed in two equal lifts.

pavement roughness)  4-inch compacted

aggregate, 0.3 to <3 million ESAL (type III

1/2-inch or 3/4-inch nominal maximum size 

Asphalt concrete pavement, gyratory mix,

Aggregate base, grading D, 12-inch compacted depth

100+71

BRIDGE TRANSITION

TYPICAL DETAIL 

BRIDGE DECK ASPHALT PAVEMENT MILLING,

2=-inch depth (average) 

Asphalt pavement milling,

Bridge

(average)

milling 2 inch depth

Asphalt pavement

Tack coat (between lifts)

Separation-stabilization geotextile, class 1, type A (non-woven)

depth, placed in two equal lifts

pavement roughness), 4-inch compacted

aggregate, 0.3 to <3 million ESAL (type III

1/2-inch or 3/4-inch nominal maximum size 

Asphalt concrete pavement, gyratory mix,

Aggregate base, grading D, 12-inch compacted depth

 98+92

BRIDGE TRANSITION

(average)

milling 2 inch depth

Asphalt pavement

1

2

1

2

SUBEXCAVATION TRANSITION DETAIL

PROFILE

Proposed surface

Excavation limits

Subexcavation

Limits

Transition ramp Transition ramp

Existing ground

material

Conserved suitable

Existing ground

Proposed surface

material

Conserved suitable
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PLAN AND PROFILE QUANTITIES

TABULATION OF 
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Profile grade

Approximate existing ground

IE out: 1769.26

IE in: 1774.45

98 LNFT

24-Inch Pipe Culvert

1,760

1,770

1,780

1,790

1,800

See Road Cross Sections

Ditch Grade (LT).

9+008+007+006+00

BEGIN PROJECT

9+76.97

IMPROVEMENTS

RIVERSIDE ROAD

ID BOUNDARY 5806(1)

BEGIN RECONSTRUCTION

See sheet G.1

62 LNFT

12-Inch Pipe Culvert,

El = 1790.23

E = 2463920.537

N = 2567545.372

CUYD

EMB.

CUYD

EXC.

4270

2050

N

Line to be constructed

Existing toe of slope

Existing toe of slope

of pavement

Proposed edge

of pavement

Proposed edge 

Existing edge of pavement

Existing edge of pavement

WEST SIDE ROAD

Slope stake limits

limits

Slope stake

1
1
+

2
1
.0

5

See sheet G.02

Outlet: 16+61.78; 56.6' LT

Inlet: 16+62.22;  41.2' RT

98 LNFT

24-Inch Pipe Culvert

2

24

2

40
2

28

P
P

1
2
+

3
0
.7

3

1
4
+
6
2
.5

7
P
P

110 LNFT

Fence removal

52 LNFT

Fence removal

120 LNFT

Fence removal

Refuge Education Center

Kootenai National Widlife

See Sheet G.1

40 LNFT

12-Inch Pipe Culvert

See Road Cross Sections

Regrade ditch.

2

14
2

24

See sheet C.8

9+76.97 to 10+26.97

Pavment width transition

112 LNFT

Fence removal

Approach Width (W) in feet28

2
1
9
+
3
5

CL

2

   of highway

APPROACH SYMBOL

station

Mainline

P
PA

R
D See sheet E.10

See sheets E.2-E.8

1
0
+

6
5
.4

7

1
2
+

0
7
.5

0

A
R

D

A
R

D

P
P

Kristin.mettke@nli.coop

208-255-5395

Kristin Mettke, Engineering & Operations Manager

Northern Lights, Inc.

 mklaus@bonnersferry.id.gov

208-267-0357 or 208-946-9488

City Engineer/Administrator

Mike Klaus, P.E.

City of Bonners Ferry

 Michelle.morris@ftr.com

208-265-4764

Michelle Morris, OSP Engineer

 daustin@mountainltd.com

509-954-5510

Mountain LTD (contractor for Frontier to do relocation work)

Dave Austin, OSP Design Engineer

Frontier Communication 

    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:

Surfacing Type

e = 0.058

L = 225.72'

T = 114.94'

R = 485.00'

∆ = 26°39'54" (RT)

PI 14+71.22

e = 0.052

L = 189.46'

T = 95.88'

R = 500.00'

∆ = 21°42'40" (LT)

PI 21+25.63
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4
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N
G
 
B
U
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E
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U
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I
L
I
T
Y

TT

Profile grade

Approximate existing ground

IE out: 1779.85

IE in: 1789.50

100 LNFT

36-Inch Pipe Culvert

12-Inch

Removal of Pipe Culvert,

IE out: 1764.86

IE in: 1764.86

94 LNFT

36-Inch Pipe Culvert

24-Inch

Removal of Pipe Culvert,

See Road Cross Sections

Ditch Grade (RT)

IE out: 1758.77

IE in: 1759.05

46 LNFT

24-Inch Pipe Culvert

CUYD

EMB.

CUYD

EXC. 375

7,280

N

Line to be constructed

Proposed edge of pavement

W
E
S
T
 S
ID

E
 R

O
A

D

1

24

limits

Slope stake

limits

Slope stake

of slope

Existing toe 

Proposed edge of pavement

Existing edge of pavement

pavement

Existing edge of 

N89
°3

1'
38

"E

2
6
+

4
1
.8

1 LIO
NS D

EN R
OAD

570

24-Inch

Removal of Pipe Culvert,

RI
VERSI

DE 
ROAD

    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:

Subexcavation (820 CUYD)

P
P

e = 0.060

L = 256.21'

T = 134.53'

R = 340.00'

∆ = 43°10'32" (LT)

PI 24+52.21

e = 0.052

L = 189.46'

T = 95.88'

R = 500.00'

∆ = 21°42'40" (LT)

PI 21+25.63

e = 0.032

L = 577.60'

T = 291.78'

R = 1,650.00'

∆ = 20°03'25" (LT)

PI 29+76.02

See sheet G.13

Spillway Assembly.

See sheet G.04

Outlet: 30+16.13; 29.7' RT

Inlet: 29+45.72; 32.6' LT

94 LNFT

36-Inch Pipe Culvert

See sheet G.05

Outlet: 33+20.00; 23.0' LT

Inlet: 33+20.00; 23.0' RT

46 LNFT

24-Inch Pipe Culvert

See sheet G.03

Outlet: 23+63.23; 58.0' LT

Inlet: 23+04.95;  25.3' RT

100 LNFT

36-Inch Pipe Culvert

12-Inch

Removal of Pipe Culvert,

24-Inch and Inlet Structure

Removal of Pipe Culvert,
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GPS

RIVER2BC

T
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Profile grade

Approximate existing ground

See Road Cross Sections

Ditch Grade (RT)

IE out: 1758.90

IE in: 1759.14

46 LNFT

24-Inch Pipe Culvert

CUYD

EMB.

CUYD

EXC. 40

80

N

RIVERSIDE ROAD

Line to be constructed Proposed edge of pavement

Proposed edge of pavement
Slope stake limits

Outlet: 40+91.75; 23.0' LT

Inlet: 40+91.75; 23.0' RT

46 LNFT

24-Inch Pipe Culvert

Existing edge of pavement

Existing edge of pavement

Slope stake limits

260

N89°31'32"E

Subexcavation (3,940 CUYD)

    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:
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Profile grade

Approximate existing ground

See Road Cross Sections

Ditch Grade (RT)

IE out: 1752.05

IE in: 1752.05

92 LNFT

48-Inch Pipe Culvert

30-Inch

Removal of Pipe Culvert,

See Sheet G.1

12-Inch Pipe Culvert.

CUYD

EMB.

CUYD

EXC. 100

N

RIVERSIDE ROAD

1

12

1

24

A
R

D

5
2
+

5
5
.5

1

Line to be constructed

Slope stake limits

Slope stake limits

Proposed edge of pavement

Proposed edge of pavement

Existing edge of pavement

Existing edge of pavement

A
R

D

1

12

See sheet G.07

Outlet: 52+92.95;  45.3' RT

Inlet: 52+90.92;  46.7' LT

92 LNFT

48-Inch Pipe Culvert

24 LNFT

12-Inch Pipe Culvert,

12-Inch

Removal of Pipe Culvert,

30-Inch

Removal of Pipe Culvert,

Remove and Reset Gate

105 LNFT

Fence Removal

55 LNFT

Fence Removal

C
e
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r
 D

it
c
h

C
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te

r
 D
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h

    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:

N89°31'32"E

Subexcavation (3,935 CUYD)
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Profile grade

Approximate existing ground

IE out: 1765.20

IE in: 1766.81

74 LNFT

24-Inch Pipe Culvert

See Road Cross Sections

Ditch Grade (RT)

See Sheet G.1

12-Inch Pipe Culvert.

CUYD

EMB.

CUYD

EXC. 600

8,975

N

 

RIVERSIDE ROAD

Slope stake limits

Slope stake limits

Existing edge of pavement

Proposed edge of pavement

Proposed edge of pavement

Line to be constructed

42 LNFT

12-Inch Pipe Culvert,

12-Inch

Removal of Pipe Culvert,

N89°31'32"E

Method 1, typ.

Roadway Obliteration,

See Sheet E.9

73+00 to 75+00,

Road Turnout,

See sheet G.08

Outlet: 77+20.00;  39.9' RT

Inlet: 77+20.00;  34.1' LT

74 LNFT

24-Inch Pipe Culvert

6
6
+

9
1
.3

8

1

12

Subexcavation (5,720 CUYD)

A
R

D

    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:

e = 0.056

L = 485.86'

T = 264.04'

R = 500.00'

∆ = 55°40'32" (LT)

PI 68+20.72

e = 0.060

L = 423.87'

T = 234.28'

R = 400.00'

∆ = 60°42'56" (RT)

PI 72+76.82

Remove and Reset Gate
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NUMBER
SHEET
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Profile grade

Approximate existing ground

See Road Cross Sections

Ditch Grade (RT)
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EXC. 1,300
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Proposed edge of pavement

Existing edge of pavement

Line to be constructed

RIVERSIDE ROAD

Proposed edge of pavement
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24
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7

A
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D

9
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6
.5

1

Slope stake limits

N85°26'05"E

60 LNFT

Fence Removal

97 LNFT

Fence Removal

See Sheet E.5

Remove and Reset Gate,

crosswalk, See sheet M.4

Pavement markings, type B,

Slope stake limits

1

12

Method 1

Roadway Obliteration,

38 LNFT

Fence Removal

177 LNFT

Fence Removal

    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:

Subexcavation (3,360 CUYD)

A
R

D

8
9
+

8
2
.8

6

P
P

2,700

e = 0.052

L = 268.14'

T = 136.35'

R = 600.00'

∆ = 25°36'19" (LT)

PI 80+69.14
e = 0.045

L = 362.36'

T = 183.97'

R = 850.00'

∆ = 24°25'31" (LT)

PI 91+69.39

100
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Approximate existing ground

Existing bridge
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Existing toe of slope

Existing edge of pavement

Line to be constructed

RIVERSIDE ROAD

of pavement

Proposed edge

Existing edge of pavement
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O
TEN

A
I R
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2

24

P
P

Slope stake limits

See Sheet E.5

Remove and reset gate

See Section H

earth wall, gabion face,

Mechanically stabilized 

Slope stake limits

NWR

Kootenai

of pavement

Proposed edge

2660

530

1

12

9
2
+
6
6
.5

1

D
E
E
P
 C

R
E
E

K

See sheet I.4

class  A, wood Posts,

Guardrail system MGS, type 2, 

See Section I

375 LNFT

Removal of guardrail

See Section I

479 LNFT

Removal of guardrail

See Section I

66 LNFT (RT)

43 LNFT (LT)

Removal of guardrail

    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:

P
P

See Section H

earth wall, gabion face,

Mechanically stabilized

1
0
2
+

0
4
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3

See sheet I.4

class  A, wood Posts,

Guardrail system MGS, type  2, 

24 LNFT

Sawcutting Pavement,

e = 0.058

L = 291.08'

T = 150.84'

R = 450.00'

∆ = 37°03'43" (rT)

PI 97+14.88

e = 0.060

L = 280.43'

T = 146.95'

R = 380.00'

∆ = 42°16'59" (RT)

PI 102+35.14
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Slope stake limits

Slope stake limits
See Section I
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Removal of Guardrail

    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:

P
P

e = NC

L = 292.07'

T = 146.09'

R = 4,300.00'

∆ = 03°53'30" (LT)

PI 107+43.23

e = 0.056
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T = 161.25'
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PI 118+89.61

STATE PROJECT
NUMBER
SHEET

ID BOUNDARY 5806(1) D.9

 
 

6
:4

4
 P

M
  
 

1
1
 M

a
y
 2

0
2
0

]
P

la
n

 8
 [

S
h

e
e

t]
  

 [
F

:\
6

9
7

5
 R

iv
e

rs
id

e
 R

o
a

d
 I

m
p

ro
v
e

m
e

n
ts

\d
g

n
\i
d

-a
2

1
5

8
0

6
1

_
R

iv
e

rs
id

e
\i
d

-a
2

1
5

8
0

6
1

_
f.

d
g

n



PRELIMINARY

1745

1750

1750 1750

1750

1750

1755

1755
1755

1755

1755

1760

1760
1760

1760

1760

176
5

1765

1765

1765

1765

1770

1770

1770

177
0

1770

1
7
7
5

1775

1
7
7
5

17
7
5

1775

1775

1775

177517751775

1
7
7
5

1
7
7
5

1775

1775

1775

1775
1775

1775

1775

1775

1775 1775
1775

1775

17
75

1775
1775

1
7
7
5

1780
1780

1780
1780

1780

17801780
17801780

1780

W
A
R
N
I
N
G
 
B
U
R
I
E
D
 
U
T
I
L
I
T
Y

N

Profile grade

Approximate existing ground

122+00 123+00 124+00 125+00 126+00 127+00 128+00 129+00 130+00 131+00 132+00 133+00 134+00 135+00

1,760 1,760

1,770 1,770

1,780 1,780

1,790 1,790

CUYD

EMB.

CUYD

EXC. 7,640

180

N

Existing toe of slope

Proposed edge of pavement

Existing edge of pavementconstructed

Line to be

RIVERSIDE ROAD

KOOTENAI RIVER

Proposed edge of pavement
Existing edge of pavement

1

12

1
2
5
+

4
4
.7

6
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+0.006%

A
R

D

    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:

e = 0.038

L = 339.04'
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R = 1,200.00'

∆ = 16°11'17" (RT)

PI 122+11.91
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Profile grade

Approximate existing ground
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of pavement
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Line to be constructed
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Existing edge 
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Existing toe of slope
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Slope stake limits
adjust handrail) 
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See Section I.5

class  A, wood posts

Guardrail system mgs, type  2, 

reset boulders,

Remove and 

    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:
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bollard, steel

Removal of 

16 LNFT

Sawcutting Pavement,

e = NC

L = 269.38'

T = 134.71'

R = 6,100.00'

∆ = 02°31'49" (LT)

PI 140+25.80
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Proposed edge 
Existing edge of pavement
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Proposed edge 
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Slope stake limits
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Slope stake
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EXC. 7,510

+0.006%

See sheet I.5

class  A, wood Posts

Guardrail System MGS,type  2, 

Grain Silos

    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:

140

e = NC

L = 163.08'

T = 81.55'

R = 4,000.00'

∆ = 02°20'10" (RT)

PI 151+66.96

e = NC

L = 1,443.12'

T = 724.28'

R = 6,800.00'

∆ = 12°09'34" (RT)

PI 164+81.94
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EXC. 7,520
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    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:

e = NC

L = 1,443.12'

T = 724.28'

R = 6,800.00'

∆ = 12°09'34" (RT)

PI 164+81.94

e = NC

L = 387.12'

T = 193.77'

R = 3,400.00'

∆ = 06°31'25" (RT)

PI 178+63.51
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    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:
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e = NC

L = 387.12'

T = 193.77'

R = 3,400.00'

∆ = 06°31'25" (RT)

PI 178+63.51

e = NC

L = 1,010.92'

T = 506.15'

R = 7,900.00'

∆ = 07°19'54" (RT)

PI 193+02.59
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    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:

e = NC
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PI 193+02.59
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T = 528.12'

R = 3,250.00'
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    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside
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   shown below are not adjusted for 

1. Excavation and embankment volumes
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0
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1800
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0
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0
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1
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1
8
0
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18
0
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05

18
10

1810

1810

18
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1810

1810

1810

1
8
1
0

1815

1815

1815

1
8
1
5
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1
8
1
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1815

1
8
1
5

18
15

1820

1820

18
2
0

182
0

1
8
2
0

1820

1
8
2
0

1820

1825

1825

1825

1
8
2
5

1825

18
2
5

18
25

18
3
0

1830

1830

18
3
0

18
3
5

1835

1835

18
35

18
3
5

1
8
3
5

18
4
0

1840

184
0

18
40

1845

1845

18
4
5

1850

1850

18
50

1855

1855

185
5

1860

1860

1865

18
65

1870

1
8
7
0

1875

1875

1880

1880

IR

C
P

1
7
1
0
6

C
P

1
7
1
0
7

C
P

1
7
1
0
8

C
P

1
7
1
0
9

C
P

1
7
1
1
0

C
P

1
7
1
1
1

C
P

1
7
1
1
2

E
M

T

T
U

P

W
F

N

Profile grade

Approximate existing ground

Profile grade

Approximate existing ground

48 LNFT, See Sheet G.01

12"-Inch Pipe Culvert,

48 LNFT, See Sheet G.01

12"-Inch Pipe Culvert,

48 LNFT, See Sheet G.01

12"-Inch Pipe Culvert,

38 LNFT, See Sheet G.01

12"-Inch Pipe Culvert,

50 LNFT, See Sheet G.01

12"-Inch Pipe Culvert,

1,110

1,790

1,800

1,810

1,820

1,830

pavement

edge of

Proposed

of pavement

Existing edge

Line to be constructed

RIVERSIDE ROADpavement

edge of 

Proposed 

1

14

1

22

1

16

1

16

1

12

2
2
2
+
9
6
.0

8

2
3
3
+
6
6
.2

7

A
R

D 236+17.05

A
R
D

1

12

2
3
7
+
6
8
.1
8

Slope stake limits

CUYD

EMB.

CUYD

EXC. 1,550

See Sheet I.5

class  A, wood Posts,

Guard rail System MGS, type  2, 

A
R

D

    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:

A
R

D

2
3
5
+

6
0
.0

7

ARD

A
R
D

2
3
7
+
4
4
.1
3

wooden shack

and obstructions,

Removal of structure

167 LNFT

Fence removal,

412 LNFT

Fence removal,

See sheet H.6

226+50 to 230+15,

Reinforced Soil Slope,

e = 0.054

L = 150.02'

T = 75.48'

R = 550.00'

∆ = 15°37'42" (RT)

PI 223+46.12

e = 0.059

L = 183.09'

T = 100.35'

R = 180.00'

∆ = 58°16'46" (RT)

PI 227+14.66

e = 0.036

L = 247.54'

T = 125.07'

R = 700.00'

∆ = 20°15'40" (RT)

PI 231+31.64

e = 0.038

L = 236.96'

T = 119.95'

R = 620.00'

∆ = 21°53'54" (RT)

PI 233+74.05

e = 0.060

L = 213.54'

T = 129.40'

R = 150.00'

∆ = 81°34'00" (LT)

PI 236+20.47

72-inch height
Fence, chain link

18 feet width
Gate, chain link

18 feet width
Gate, chain link

trees with CO 
location around 
Coordinate Fence 

with CO 
starting location 
Coordinate Fence 
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PRELIMINARY
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3
0
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3
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1
8
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1835

1
8
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5

1835

1840

1
8
4
0

1
8
4
5

1850

18
5
0

1855

18
5
5

1860

18
6
5

1865

18
70
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7
5

CP

17111

CP

17112

CP

17113

CP

17114

GPS

RIVER7

T

UP

T

WV

WVWV

N

Profile grade

existing ground

Approximate

END PROJECT

247+00

IMPROVEMENTS

RIVERSIDE ROAD

ID BOUNDARY 5806(1)

END RECONSTRUCTION

El = 1784.93

E = 2463920.611

N = 2567545.419

3,360

N

of slope

Existing toe

of pavement

Proposed edge

of pavement

Existing edge

constructed

Line to be

KOOTENAI RIVER

RIVERSIDE ROAD

of pavement

Existing edge

of pavement

Proposed edge

1

12

2
4
3
+

9
2
.8

6

Slope stake limits

Slope stake limits

CUYD

EMB.

CUYD

EXC. 1,107

    descriptions.

    and construction easement boundary

    Road right-of-way plans for permanent

2. Refer to ID Boundary 5806(1) Riverside

   shrink/swell.

   shown below are not adjusted for 

1. Excavation and embankment volumes

NOTE:

A
R

D See sheet C.8

246+50-247+00

Pavement width transition

e = 0.060

L = 213.54'

T = 129.40'

R = 150.00'

∆ = 81°34'00" (LT)

PI 236+20.47

e = 0.060

L = 219.11'

T = 134.33'

R = 150.00'

∆ = 83°41'34" (LT)

PI 241+00.50

e = 0.056

L = 263.06'

T = 148.03'

R = 230.00'

∆ = 65°31'57" (RT)

PI 244+26.01

e = NC

L = 313.87'

T = 157.12'

R = 2,645.00'

∆ = 06°47'56" (LT)

PI 246+98.15

72-inch height
Fence, chain link

18 feet width
Gate, chain link

with CO 
terminal location 
Coordinate Fence 
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NUMBER
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PRELIMINARY

GPK FILE DATED 12/4/2017

STATE PLANE COORDINATES GEO COORDINATES
POINT

NUMBER NORTH EAST ELEVATION LATITUDE LONGITUDE ELLIPSOID
HEIGHT

COMBINED
FACTOR DESCRIPTION NOTE:

17101 2564885.566 2480028.329 1783.144 48°42'00.182094"N 116°20'56.224159"W 1728.9742 0.99987463 PK & WASHER             1.

17102 2564518.548 2480621.960 1783.590 48°41'56.606483"N 116°20'47.332200"W 1729.407 0.99987441 PK & WASHER             

17103 2564057.778 2481311.447 1784.055 48°41'52.112953"N 116°20'37.000857"W 1729.8589 0.99987417 PK & WASHER             

17104 2563765.212 2481841.638 1784.083 48°41'49.266722"N 116°20'29.063905"W 1729.8771 0.99987399 PK & WASHER             

17105 2563517.232 2482612.801 1783.768 48°41'46.878642"N 116°20'17.540459"W 1729.5489 0.99987376 PK & WASHER             

17106 2563392.445 2483059.389 1782.903 48°41'45.681245"N 116°20'10.869414"W 1728.6774 0.99987365 5/8" IR W/FHWA ALUM CAP 

17107 2563102.662 2483409.750 1786.277 48°41'42.848373"N 116°20'05.613916"W 1732.0448 0.99987338 5/8" IR W/FHWA ALUM CAP 

17108 2562753.109 2483376.146 1809.786 48°41'39.396633"N 116°20'06.074834"W 1755.5505 0.99987227 5/8" IR W/FHWA ALUM CAP 

17109 2562506.005 2483466.847 1820.922 48°41'36.965209"N 116°20'04.694687"W 1766.6833 0.99987171 5/8" IR W/FHWA ALUM CAP 

17110 2562276.439 2483445.977 1819.479 48°41'34.698399"N 116°20'04.979522"W 1765.237 0.99987178 5/8" IR W/FHWA ALUM CAP 

17111 2562221.423 2483613.932 1805.011 48°41'34.168229"N 116°20'02.469908"W 1750.769 0.99987242 5/8" IR W/FHWA ALUM CAP 

17112 2562132.398 2483873.353 1803.994 48°41'33.309361"N 116°19'58.593161"W 1749.7487 0.99987239 5/8" IR W/FHWA ALUM CAP 

17113 2562248.348 2483971.487 1806.403 48°41'34.460891"N 116°19'57.143704"W 1752.1577 0.99987224 5/8" IR W/FHWA ALUM CAP 

17114 2562449.737 2484059.279 1791.891 48°41'36.454703"N 116°19'55.858096"W 1737.649 0.9998729 5/8" IR W/FHWA ALUM CAP 

17201 2566873.382 2464211.905 1782.063 48°42'18.503724"N 116°24'52.253048"W 1728.3492 0.99988017 MAG & WASHER            

17202 2566594.561 2464217.004 1782.877 48°42'15.752957"N 116°24'52.140811"W 1729.1599 0.99988012 5/8" IR W/FHWA ALUM CAP 

17203 2566216.555 2464368.120 1791.186 48°42'12.036051"N 116°24'49.838927"W 1737.4591 0.99987967 5/8" IR W/FHWA ALUM CAP 

17204 2566075.107 2464607.237 1794.000 48°42'10.660866"N 116°24'46.255930"W 1740.26 0.99987945 5/8" IR W/FHWA ALUM CAP 

17205 2565985.000 2465064.610 1761.594 48°42'09.810926"N 116°24'39.425988"W 1707.831 0.99988083 5/8" IR W/FHWA ALUM CAP 

17206 2566016.070 2465775.307 1761.236 48°42'10.178147"N 116°24'28.835295"W 1707.4369 0.99988059 5/8" IR W/FHWA ALUM CAP 

RIVER1 2567184.122 2464232.548 1776.436 48°42'21.571658"N 116°24'51.985664"W 1722.7222 0.99988043 5/8" IR W/FHWA ALUM CAP 

RIVER2 2566028.886 2466693.565 1758.514 48°42'10.382562"N 116°24'15.147999"W 1704.6755 0.99988039 5/8" IR W/FHWA ALUM CAP 

RIVER3 2566003.177 2468554.310 1763.129 48°42'10.285466"N 116°23'47.405616"W 1709.2216 0.99987951 2 1/2" section corner brass cap

RIVER4 2566811.311 2472460.049 1781.992 48°42'18.582244"N 116°22'49.280102"W 1727.9928 0.99987724 5/8" IR W/FHWA ALUM CAP 

RIVER5 2566398.654 2473194.205 1781.921 48°42'14.570149"N 116°22'38.284497"W 1727.9021 0.99987699 5/8" IR W/FHWA ALUM CAP 

RIVER6 2565203.484 2479330.992 1782.625 48°42'03.264950"N 116°21'06.656649"W 1728.4716 0.99987488 5/8" IR W/FHWA ALUM CAP 

RIVER7 2562520.870 2484498.768 1783.798 48°41'37.189655"N 116°19'49.315603"W 1729.5527 0.99987315 5/8" IR W/FHWA ALUM CAP 

RIVER8 2562613.311 2485112.891 1784.368 48°41'38.147823"N 116°19'40.172529"W 1730.1227 0.99987293 5/8" IR W/FHWA ALUM CAP 

PROJECT : Riversidde Road Improvements
DATE OF FIELD WORK : October-November 2017
DATE OF FINAL ADJUSTMENT : 12/2017

PROJECT UNITS : US SURVEY FOOT
COORDINATE SYSTEM : Idaho West SPCS NAD83 (2011)
EPOCH DATE : 2010.000
VERTICAL DATUM : Orthometric elevations based on the NAVD88 GEOID12b

To precisely check distances between points as measured 
on the ground, inverse the state plane coordinates and 
divide the computed distance by a mean combined factor 
of the two points.
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QUANTITIES

APPROACH ROADS
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PRELIMINARY

1
7
9
0

N

3
0

0
3

0
0

300+00 300+50

1,788 1,788

1,790 1,790

1,792 1,792

1,794 1,794

3
0
0
+

1
6
.0

0

1
7

9
0

.0
2

3
0

0
+

3
1

1
7

9
0

.4
7

N

301+00 301+50 302+00

1,782 1,782

1,784 1,784

1,786 1,786

1,788 1,788

1,790 1,790

3
0
1
+

1
7
.9

0

1
7

8
5

.8
1

301+52

existing pavement

Sawcut and tack coat 

Proposed Edge of Pavement.

Existing edge of pavement

Outlet: 301+14.20;  19.92' LT

Inlet: 301+35.05;  13.87' RT

Install new 40 -ft, 12" CMP

10+65.47
MYRTLE FALLS TRAIL PARKING

Profile grade

Existing ground

Approximate 

12+07.50
MYRTLE FALLS TRAIL PARKING

300+00.00

10+65.47=

301+00.00

12+07.50 =

Existing ground

Approximate

Profile grade

R
IV

E
R
S
ID

E
 R

O
A

D Line to be constructed

IE out: 1782.27

IE in: 1784.62

Install new 40 ft 12" CMP

300+69

existing pavement

Sawcut and tack coat 

Proposed Edge of Pavement.

of pavement

Existing edge 

2
0
'

R

  
  
 1

4
'

constructed

Line to be 

5'R

1
5
'
R

1
0
'

R

15'R

R
I
V

E
R

S
I
D

E
 R

O
A

D

  
  
  
2
4
'

Pavement

Proposed Edge of 

Proposed Edge of Pavement

-2.067% +3.0
00%

+
9
.0
5
1

%

+2.875%

3
0

0
+

6
1

1
7

9
3

.2
2

1
,7

9
3

.4
5

1
,7

9
0

.3
6

15' VC

K = 2.45

SSD = 182.34

+
9
.4
4
8

%

1
,7

8
9

.0
7

-0.067%

1
,7

8
5

.8
3

L =28.54'

T = 17.31'

R = 20.00'

Δ = 81°45'18"

PI 300+59.77

S
2
6
°
4
1
'1

5
"E

S55°04'03"W

P
C
 3

0
0
+

4
2
.4

6

PC 300+71.00

L = 64.04'

T = 32.46'

R = 160.00'

Δ = 22°56'04" (RT)

PI 301+32.46

L = 42.93'

T = 22.89'

R = 50.00'

Δ = 49°11'42" (RT)

PI 301+86.93

PCC 3
02

+06
.98

P
C

C
 3

0
1
+

6
4
.0

4

S
2
6
°
4
1
'1

5
"E

300+69

E= 2463940.51
N= 2567483.58

E= 2463899.37
N= 2567440.42

E= 2463941.17
N= 2567429.41
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PRELIMINARY
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14+62.57 LT

HEADQUARTERS PARKING LOOP

302+00.00

14+62.57 =

Existing ground

Approximate

Profile grade

Line to be constructed

Outlet: 302+40.83;  33.7' RT

Inlet: 302+64.65;  23.7' LT

Install new 62 -ft, 12" CMP
of pavement

Proposed edge 

4
0
'

R

IE out: 1778.87

IE in: 1782.42

Install new 62 ft, 12" CMP

     2
8
'

of pavement

Existing edge

302+60

existing pavement

Sawcut and tack coat 

Proposed Edge of Pavement.

8'R

L = 70.98'

T = 40.30'

R = 60.00'

Δ = 67°46'46" (LT)

PI 302+81.03

N33°12'46"E

P
C
 3

0
2
+

4
0
.7

3 PT 303+11.71
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25

18
3
0

W
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N
I
N
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I
L
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T
Y

303+50 1+50

1,794 1,794

1,796 1,796

1,798 1,798

+0.584%

+4.2
08

%

1
,7

9
4

.9
0

1
,7

9
6

.0
7

26+41.81

LION'S DEN ROAD

Existing ground

Approximate

Profile grade

303+00.00

26+41.81 =

Line to be constructed

RIVERSIDE ROAD

Lion's Den Road

of pavement

Proposed edge 

303+66

Transition from Surfacing Type 2 to Surfacing Type 1

End Asphalt Pavement.

gravel road

Edge of existing

304+01

End Surfacing Type 1

S47°33'47"E

S
1
9
°
3
4
'5

6
"
W

PC 303+17.53

P
C
 3

0
3
+

5
8
.5

4

P
C
 3

0
3
+

7
3
.3

9

P
C
 3

0
4
+

2
1
.1

3

S69°50'02"E

L = 41.02'

T = 23.23'

R = 35.00'

Δ = 67°08'44" (LT)

PI 3+40.76

L = 77.74'

T = 39.37'

R = 200.00'

Δ = 22°16'14" (LT)

PI 304+12.76

2
4
'

13'R

30
'
R

1
,7

9
5
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5

3
0
3
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1
6
.0

0
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304+00 304+50 305+00

1,776

1,778 1,778

1,780 1,780

1,782 1,782

1,784 1,784

305+50

3
0
4
+

1
8
.9

2

1
7

7
8

.0
3

3
0
4
+

9
0
.7

7

1
7

8
2

.5
1

1775

17
8
0

1780

3 2 1
U

P
U
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P

U
P

E
M

T
T

N

92+66.51 LT

REFUGE ROAD

Existing ground

Approximate

Profile grade

304+00.00

92+66.51=

Line to be constructed

R
IV

E
R
S
ID

E
 R

O
A

D

REFUGE ROAD

See NOTE

Remove and Reset Gate,

1
2
'

304+35

to Surfacing Type 1

Transition from Surfacing Type 2 

End Asphalt Pavement.

gravel road

Edge of existing

305+31

End Surfacing Type 1

2
0
'

R

20'
R

N
4
2
°3

8
'3
5
"W

N08°21'01"E

P
C
 3
0
4
+
2
9
.2
1

P
T
 3

0
4
+

7
3
.7

1

L = 44.50'

T = 23.85'

R = 50.00'

Δ = 50°59'35"

PI 33.05

1
,7

7
8
.8

6

-4.411%
+1.000%

+
9.
99

8%

1
7
7
8
.3

3

3
0
4
+

4
9

20' VC

K = 2

HLSD = 40.03'

+3.07
1%

1
,7

8
3
.7

6

20' VC

K = 3

HLSD = INF'

coordinating with US Fish and Wildlife personnel.

gate, detector loops, and electrical pedestal after 

incidental componets.  CO to verify location of new 

gate, detector loops, electrical pedestal, and any 

pedestal.  Contractor to remove and reset existing 

of detector loops in conjuction with adjacent electrical 

Existing gate is automatically controlled by two sets 

NOTE:

E

See NOTE

detector loop location, 

Approximate gate 

See NOTE

detector loop location, 

Approximate gate 

See NOTE

Gate electric pedestal

1,776
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305+00 305+50 306+00

1,774 1,774

1,776 1,776

1,778 1,778

1,780 1,780

1
7

8
1

.0
4

3
0
5
+

1
6
.0

0

1
7

8
1

.8
7

3
0
5
+

3
1
.0

0

1
7

8
1

.4
2

1,768 1,768

1,770 1,770

1,772 1,772

1,774 1,774

1,776 1,776

306+20 306+50 307+00

1
7

7
0

.2
9

3
0
7
+

0
0

1760

1765
177

0

1775 17
75

17
80

1780

17
8
0

T

T

N

102+04.93

BOAT RAMP

Existing ground

Approximateground

Approximate Existing

Profile grade
Profile grade

Line to be constructed

305+00.00

102+04.93 =

RIVERSIDE ROAD

Boat Ramp

2
4
'

Proposed edge of pavement

307+00

existing pavement

and tack coat 

Pavement. Sawcut

Proposed Edge of 

4
0
'

R

15
'R

N68°05'04"W

P
T
 3

0
5
+

7
5
.1

3

N
0
9
°
2
0
'2

9
"
E

PC 30
5+14.3

2

L = 60.81'

T = 36.07'

R = 45.00'

Δ = 77°25'34" (LT)

PI 305+50.39

6.58%

Guardrail Hinge Point Line

See Sheet I.4

Class  A, Wood Posts, typ.

Guardrail System MGS,Type  2, 
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1780
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E
D
 

U
T
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Y

N

S4
0°

01
'58

"W

S76°52'15"W

S67°25'17"W

'51.44L = 

'26.64T = 

'80.00R = 

 (RT)36°50'17"Δ = 

PI 306+39.27

'49.48L = 

'24.80T = 

'300.00R = 

 (LT)09°26'59"Δ = 

PI 307+34.24

 3
0
7
+

0
9
.4

4
P

C
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0
7
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5
8
.9

2
P
T
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0
6
+

1
2
.6

3

P
C

 3
0
6
+

6
4
.0

7
P
T

3
0
6 3

0
7

107+49.52
MALLARD ROAD

Existing ground
Approximate

Profile grade

Line to be constructed

306+00.00
107+49.52 =

R
IV

E
R
S
ID

E
 R

O
A

D

MALLARD ROAD

306+42
to Surfacing Type 1
Transition to from Surfacing Type 2 
End Asphalt Pavement.

gravel road
Edge of existing

307+78
Type 1
End Surfacing 

1
6

'

20'R

5
0
'

R

306+00

1
,7
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8
.8

4

3
0
7
+

7
8
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S19°03'54"W
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220+31.50

MIRROR LAKE ROAD

Line to be constructed

R
I
V

E
R

S
I
D

E
 R

O
A

D

Approximate existing ground

Profile grade

307+00.00

220+31.50 =

MIRROR LAKE ROAD

2
5
'
R

2
5
'
R

2
0
'

pavement

Edge of existing307+86

existing pavement

Sawcut and tack coat 

Proposed Edge of Pavement.

Proposed Edge of Pavement
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PRELIMINARY
NOTE:

FOOTNOTE:

field conditions as approved by the CO.

alignment of new approach is at an angle. Adjust radii to meet

1. Continue approach radius as required if connection to existing

TYPICAL APPROACH ROAD PLAN

EXISTING ROAD APPROACH

TYPICAL CONNECTION TO 

Length (L1)

Approach length (L2)

c
o

n
s
tr

u
c
ti

o
n

E
d

g
e
 o

f
 a

p
p

r
o

a
c
h

SURFACING TYPE 1

SURFACING TYPE 2

APPROACH

PROFILE OF TYPICAL

of Highway

ROAD SECTION

TYPICAL APPROACH 

of Highway

E
d
g
e
 o

f
 s

h
o
u
ld

e
r

otherwise noted in plans

-15% max. Unless

+15% MAX.

L2

 

L1

Travel width

W

[1]
Variable

 1
'

10' chord

a 2" depression in a 

exceed a 3" hump or

Vertical curves not to

± 3%

shoulder

Edge of

W

6" compacted depth

Subbase grading B,

(see below)

Surfacing, type 1 or 2

Edge of shoulder

profile and superelevation

to match existing road

Taper roadway aggregate

road approach

Profile of existing
 

 

6" compacted depth

Roadway aggregate, method 1,

Point G

Pavement
Slope

1:3

Existing ground

[2]Fill slope rounding 

1:
2

1:3
2%

varies

Surfacing section
 

 

lim
it

Soil stabilization

 

Length (L2)

(L1)

Length  

Length (L2)

(L1)

Length

 

Clearing limit

H
u

m
p

D
e
p
r
e
s
s
io

n

[2]Cut slope rounding 

[3]

[1]

Variable

 See Std. 602-6, Pipe Culvert Inlet Treatment in Cut Slopes[3]

 Round cut and fill slope as shown on Sheet C.2 [2]

approaches shown on Sheets E.3 to 6.  

Staking report data listing, (FAR clause 52.236-4) for 

on the plans. Construct slopes and ditches as shown in the 

with adjacent roadway construction, unless otherwise shown

 Construct side-slopes of finished approaches to be compatible[1]

R
2
 

Variable

  R
1

(
L

1
)

P
a
v
in

g
 l

im
it

limit

Soil stabilization

6" compacted depth

Aggregate base, grading D,

equal lifts

compacted depth, placed in two

0.3 to <3 million ESAL, 3"

nominal maximum size aggregate,

gyratory mix, 1/2" or 3/4" 

Asphalt concrete pavement,

one lift

compacted depth, placed in

0.3 to <3 million ESAL, 3"

nominal maximum size aggregate,

gyratory mix, 1/2" or 3/4" 

Asphalt concrete pavement,

one lift

compacted depth, placed in

0.3 to <3 million ESAL, 3"

nominal maximum size aggregate,

gyratory mix, 1/2" or 3/4" 

Asphalt concrete pavement,

6" compacted depth

Aggregate base, grading D,

DETAILS

APPROACH ROAD
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& SEDIMENT CONTROL QUANTITIES

TABULATION OF SOIL EROSION

F.1
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PRELIMINARY

B
C

N

N

BEGIN PROJECT

9+76.97

IMPROVEMENTS

RIVERSIDE ROAD

ID BOUNDARY 5806(1)

BEGIN RECONSTRUCTION

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.12

Fiber roll check dam, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.13

Filter rock check dam, typ.

See sheet F.14

Silt fence, typ.

See sheet F.12

Fiber roll check dam, typ.

RIVERSIDE  ROAD

RIV
ERSID

E  R
OAD

See Sheet F.12 for details

Install soil erosion control, fiber rolls,across ditch.

See Sheet F.11 for details

Install soil erosion control, fiber rolls.

LEGEND

See Sheet F.13 for details

Install soil erosion control, rock check dams.

See Sheet F.14 for details

Install soil erosion control, silt fence.

See Sheet F.15 for details

Install soil erosion control, straw bales.

El = 1790.23

E = 2463920.537

N = 2567545.372

control product. See Sheet F.16 for details

Install soil erosion control, rolled erosion

diversion.  See sheet F.17

Construct temporary

Slope stake limits

of pavement.

Proposed edge 

Slope stake limits

of pavement.

Proposed edge 

culvert.  See sheet F.17

Soil erosion control at 

culvert.  See sheet F.17

Soil erosion control at 

culvert.  See sheet F.17

Soil erosion control at 

Clearing limit

Clearing limit

Clearing limit

Clearing limit

STATE PROJECT
NUMBER

SHEET

ID BOUNDARY 5806(1) F.2
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PRELIMINARY

BC

N

BC

BC BC

BC

BC

N

See sheet F.14

Silt fence, typ.

See sheet F.14

Silt fence, typ.

See sheet F.14

Silt fence, typ.

See sheet F.14

Silt fence, typ.

RIVERSIDE  ROAD

RIVERSIDE  ROAD

See sheet F.14

Silt fence, typ.

See sheet F.14

Silt fence, typ.

culvert.  See sheet F.17

Soil erosion control at 

of pavement.

Proposed edge 

Slope stake limits

of pavement.

Proposed edge 

Slope stake limits

diversion.  See sheet F.17

Construct temporary

Clearing limit

Clearing limit

Clearing limit

Clearing limit

STATE PROJECT
NUMBER

SHEET

ID BOUNDARY 5806(1) F.3
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PRELIMINARY

N

3

2

1

3

2

1

N

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.12

Fiber roll check dam, typ.

RIVERSIDE  ROAD

R
IV

ER
SI

D
E 
 R

O
AD

See sheet F.14

Silt fence, typ.

See sheet F.14

Silt fence, typ.

culvert.  See sheet F.17

Soil erosion control at 

of pavement.

Proposed edge 

Slope stake limits

See sheet F.12

Fiber roll check dam, typ.

of pavement.

Proposed edge 

Slope stake limits

See sheet F.11

Fiber rolls, typ.

Clearing limit

Clearing limit

Clearing limit

Clearing limit

STATE PROJECT
NUMBER

SHEET
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PRELIMINARY

3

2

1

N

GPS

RI
VER4

GPS

RI
VER5

W
A
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N
I
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G
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E
D
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I
T
Y

W
V

W
V

T
W
A
R
N
I
N
G
 
B
U
R
I
E
D
 
U
T
I
L
I
T
Y

N

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.14

Silt fence,

RIVERSIDE  ROAD

RIVERSIDE  ROAD

of pavement.

Proposed edge 

Slope stake limits

See sheet F.14

Silt fence, typ.

See sheet F.14

Silt fence, typ.

Slope stake limits

of pavement.

Proposed edge 

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.14

Silt fence, typ.

Clearing limit

Clearing limit

Clearing limit

Clearing limit
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PRELIMINARY

N

N

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

RIVERSIDE  ROAD

RIVERSIDE  ROAD

of pavement.

Proposed edge 

Slope stake limits

Slope stake limitsof pavement.

Proposed edge 

See sheet F.14

Silt fence, typ.

Clearing limit

Clearing limit

Clearing limit

Clearing limit
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1
1
:4

5
 A

M
 
 
 

1
1
 M

a
y
 2

0
2
0

]
E

r
o
s
io

n
 9

 [
S

h
e
e
t]

 
 
 
[

F
:\

6
9

7
5

 R
iv

e
r
s
id

e
 R

o
a
d

 I
m

p
r
o

v
e
m

e
n

ts
\d

g
n

\i
d

-
a
2

1
5

8
0

6
1

_
R

iv
e
r
s
id

e
\i

-
d

-
a
2

1
5

8
0

6
1

_
d

.d
g

n

PLAN

EROSION CONTROL



PRELIMINARY

BC

N

N

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

RIVERSIDE  ROAD

RIVERSIDE  ROAD

of pavement.

Proposed edge 
Slope stake limits

See sheet F.14

Silt fence, typ.

of pavement.

Proposed edge 
Slope stake limits

Clearing limit

Clearing limit

Clearing limit

Clearing limit
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NUMBER

SHEET
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PRELIMINARY

N

N

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

RIVERSIDE  ROAD

RIVERSIDE  ROAD

See sheet F.14

Silt fence, typ.

See sheet F.14

Silt fence, typ.

See sheet F.14

Silt fence, typ.

of pavement.

Proposed edge 

Slope stake limits

of pavement.

Proposed edge 

Slope stake limits

See sheet F.11

Fiber rolls, typ.

Clearing limit

Clearing limit

Clearing limit

Clearing limit
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PRELIMINARY

N

IR

N

See sheet F.14

Silt fence, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.13

Filter rock check dam, typ.

See sheet F.12

Fiber roll check dam, typ.

RIVERSIDE  ROAD

RIVERSIDE  ROAD

See sheet F.16

product type 2.D,

Rolled erosion control

See sheet F.11

Fiber rolls, typ.

of pavement.

Proposed edge 

Slope stake limits

of pavement.

Proposed edge 

Slope stake limits

See sheet F.11

Fiber rolls, typ.

Clearing limit

Clearing limit

Clearing limit

Clearing limit
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PRELIMINARY

N

END PROJECT

247+00

IMPROVEMENTS

RIVERSIDE ROAD

ID BOUNDARY 5806(1)

END RECONSTRUCTION

See sheet F.13

Filter rock check dam, typ.

See sheet F.13

Filter rock check dam, typ.

See sheet F.11

Fiber rolls, typ.

See sheet F.11

Fiber rolls, typ.

RIVERSIDE  ROAD

El = 1784.92

E = 2463920.611

N = 2567545.419

of pavement.

Proposed edge 

limits

Slope stake

Clearing limit

Clearing limit

e = NC

L = 313.87'

T = 157.12'

R = 2,645.00'

∆ = 06°47'56" (LT)

PI 246+98.15

e = 0.056

L = 263.06'

T = 148.03'

R = 230.00'

∆ = 65°31'57" (RT)

PI 244+26.01

e = 0.060

L = 219.11'

T = 134.33'

R = 150.00'

∆ = 83°41'34" (LT)

PI 241+00.50

STATE PROJECT
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SHEET
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PRELIMINARY

    NO SCALE

Spacing
Slope

STAKES REQUIRED

1:1

1:2

1:3

1:4 or flatter

for each roll

Stakes required

FIBER ROLL SPACING

4

6

8

Fiber roll length

Fl
ow

T
o

e
 o

f 
fi

ll
 s

lo
p

e

ELEVATION

PLAN

disturbed areas

Runoff from

INSTALLATION BEYOND TOE OF SLOPE

INSTALLATION ALONG SLOPES

FIBER ROLL STAKING DETAIL

PROPERLY STAKED AND ENTRENCHED FIBER ROLL

Existing ground (typ.)

Fiber roll

Flow direction

Slope

Direction
 of runof

f 

from distur
bed area

s

sp
ac
in
g 
ch
ar
t

S
ee
 F
ib
er
 R

ol
l

Fiber roll

ff
o

n
ur
 f

o 
n

oi
t

c
er
i

D

along contours

Install fiber rolls 

Fiber roll

Slope

Fi
ll 
slo

pe

Direction of runoff
ground

Existing

soil to match ground level

Backfilled and compacted 

Flow

larger than fiber roll

wood stakes.  See Note 2.

Pay
 lim

its

Pay
 lim

its

SLOPE PROTECTION INSTALLATION

ALTERNATE FIBER ROLL JOINT DETAIL

FIBER ROLL LAPPING DETAIL

on uphill side of fiber roll

Place excavated material Stagger joints (typ.)

2.

1.

permanent installations.  Do not crush fiber roll while staking.

roll is secure to slope.  Live stakes may be used for 

             and install fiber rolls

Step 1:   Excavate trench Step 2:   Backfill soil against fiber rolls

       DRAFT:    7/2016                               

REVISED:                                                 

DETAIL APPROVED FOR USE  10/2014 

WESTERN FEDERAL LANDS HIGHWAY DIVISION

FIBER ROLL

(FT)

12

20

25

(FT)

10

20

30

40

W157-21

2" (min.) Excavate trench 2"

1" x 1" or 1" Ø

ove
rlap

12"
 (m
in.)

2
"
 t

o
 3

"

2
4
"
 (

m
in

.)

1
2
"
 (

m
in

.)

1" x 1" Wood stake

as specified in plans

3' min. or

 

3' (min.)

Drive stakes at each end and at 4-foot spacing until fiber

fiber roll and space stakes at 4-foot max.

6-inches from fiber roll end angles towards the adjacent 

Overlap fiber rolls 12-inch minimum.  Drive stakes at 

U.S. CUSTOMARY DETAIL

DETAIL

STATE PROJECT
NUMBER

SHEET

F.11

U.S. DEPARTMENT OF TRANSPORTATION
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PRELIMINARY

Se
e N

ote
 4

6%

5%

4%

3%

2%

    NO SCALE

6%

5%

4%

3%

2%

5%

4%

3%

2%

7.

6.

5.

4.

3.

2.

1.

Adjust check dam spacing based on site-specific conditions.

around the ends of the fiber roll.

Provide sufficient length to prevent water from flowing

Drive stakes into undisturbed soil of trench bottom.

stakes.  Drive stakes at each end of the fiber roll and at 

Install check dams in ditches perpendicular to the flowline.

installation.

Repair all rills or gullies and properly compact prior to 

functional requirements of the check dam device.

gravel bags as approved by the CO, to meet the 

Construct check dams from fiber rolls, filter rock, or 

                                                      

REVISED:  7/2016                                         

DETAIL APPROVED FOR USE  --/---- 

WESTERN FEDERAL LANDS HIGHWAY DIVISION

W157-15

MODERATE GRADES

CHECK DAM 

U.S. CUSTOMARY DETAIL

DETAIL

STATE PROJECT
NUMBER

SHEET
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U.S. DEPARTMENT OF TRANSPORTATION
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CROSS SECTION

V-DITCH

CROSS SECTION

FLAT-BOTTOM DTICH

CROSS SECTION

CROSS SECTION

STAKING DETAIL

FIBER ROLL

PLAN

are similar for flat-bottom ditches

Check dam installation details 

V-ditch design shown.

Flow line

GRADE

DITCH

(See Note 7)

CHECK DAM SPACING*

GRAVEL BAG

Gravel bag

the ends.  See Note 6

to prevent flow around

Curve ends upstream

Filter rock

Filter rock

FIBER ROLL CHECK DAM
GRAVEL BAG CHECK DAM

SPACING (max.)

CHECK DAM

See Note 5

NOTE:

GRADE

DITCH
SPACING (max.)

CHECK DAM

(See Note 7)

CHECK DAM SPACING

FILTER ROCK

GRADE

DITCH

(See Note 7)

CHECK DAM SPACING*

FIBER ROLL

SPACING (max.)

CHECK DAM

FILTER ROCK CHECK DAM

uphill side of fiber roll

trench material on 

Place excavated 

Flow

F
lo

w

on ditch grades steeper than 5%.

Do not use fiber roll check dams 

* Spacing calculated based on 

on ditch grades steeper than 6%.

* Do not use gravel bag check dams 

60

80

100

150

50

60

80

100

150

50

60

80

100

150

(FT)
(FT)

(FT)

Trench 2" (min.)

1
6
"
 m

in
.

Fiber roll 9" Ø (min.)

Trench 2" (min.)

-inch wood 8
1-inch x 18

1Stake fiber rolls in place with 1

Expose stakes 2-inches (min.) above top of fiber roll.

2-foot (max.) spacing.

m
in

.

1
2

"6
"

6
"

m
in

.

1
2

"

1
2
"
 m

in
.6
"

9" Ø minimum fiber roll.  

6
"



PRELIMINARY
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DETAIL APPROVED FOR USE  --/---- 

WESTERN FEDERAL LANDS HIGHWAY DIVISION

EROSION CONTROL PRODUCT

CHECK DAM WITH ROLLED 

W157-16

6
"

6
"
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"

(
m
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.)

1
2

"6
"
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"

(
m
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.)

1
2

"6
"

U.S. CUSTOMARY DETAIL

DETAIL

STATE PROJECT
NUMBER
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3.

2.

1.

PROFILE VIEW

V-DITCH

CROSS SECTION

FLAT-BOTTOM DITCH

CROSS SECTION

(G)

GRADE

DITCH

≥10%

8% and 9%

7%

Rolled erosion control product

1:
2 
(t
yp
.)

Rolled erosion control product
Rolled erosion control product

NOTE:

Adjust check dam spacing based on site-specific conditions.

Install check dams in ditches perpendicular to the flowline.
 
to installation.
Repair all rills or gullies and properly compact prior 

Filter rock

Filter rock

Ponded water

(See Note 3)
CHECK DAM SPACING

FILTER ROCK

Filter rock

SPACING (S)
MAX. CHECK DAM 

ROLLED EROSION CONTROL PRODUCT
FILTER ROCK CHECK DAM WITH 

(FT)

20

30

40

Check Dam spacing (S)

Ditch Grad
e (G)
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    NO SCALE

POST AND GEOTEXTILE INSTALLATION DETAIL

SILT FENCE INSTALLATION AT TOE OF FILL

Fi
ll 
slo

pe

T
o
e
 o

f
 s

lo
p
e

PLAN

ELEVATION

4.

3.

2.

1.

T
o

e
 o

f
 s

lo
p

e

Fi
ll 
sl
op

e

ELEVATION

PLAN

PLAN

PLAN

END DETAIL

END POSTS DETAIL

POSTS AT JOINTS

 

Varies

 

Varies

Geotextile

Steel or wood post

Backfilled and compacted soil

f
o
r
 s

p
a
c
in

g

S
e
e
 N

o
te

 4

Limits of clearing

(undisturbed)

Existing ground

Silt fence reinforcement

                                                      

REVISED:  7/2016                                         

DETAIL APPROVED FOR USE  --/---- 

WESTERN FEDERAL LANDS HIGHWAY DIVISION

SILT FENCE

W157-1

U.S. CUSTOMARY DETAIL

DETAIL

STATE PROJECT
NUMBER

SHEET
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NOTE:

Staple or tie

Section B

Geotextile fabric,
Tie top of posts together

driven tightly together.

Steel or wood posts

Steel or wood post

Staple or tie

Geotextile fabric

 

 

Fasten fabric to posts

around each post one full turn.

Fold geotextile fabric
See Note 3

End Posts Detail

End posts, see 

End Posts Detail

End posts, see 

See Note 3

fabric, Section A

Geotextile

Flow

Flow

Flow

running around the ends.

Curve ends of silt fence upgrade to prevent water from 

as possible.

Install silt fence to follow the ground contours as closely 

does not slide down, supporting posts.

All types must ensure silt fence remains attached to, and 

manufacturer's recommendations for installation procedures.  

as long as specified dimensions are satisfied.  Follow 

Alternate preassembled silt fence options will be allowed 

3
0
"
 m

in
.

4
0
"
 m

in
.

2
0
"
 m

in
.

6-foot (max.) spacing without silt fence reinforcement.

10-foot (max.) spacing with silt fence reinforcement.

4" min.

6" min. trench



PRELIMINARY

    NO SCALE

1.

Step 1:   Excavate trench Step 2:   Install bales

Step 3:   Tightly pack straw between bales

     (plan view of bales)

Step 4:   Backfill soil against bales

Varies

Varies

packed between bales

Loose straw tightly

PLAN

ELEVATION

Flow

PLANELEVATION

PROPERLY STAKED AND ENTRENCHED STRAW BALES

INSTALLATION OF A STRAW

BALE BARRIER AT TOE OF FILL

Direction
 of runof

f 

from distur
bed area

s 

is placed horizontal

that string binding 

Orient bale so 

each other or overlapping

bales tightly abutting 

with ends of adjacent 

Install bales in trenches

the previously placed bale.

point of first stake towards

least 2 stakes.  Angle the 

Secure each bale with at 

Existing ground (typ.)

Backfilled and compacted soil

water from flowing around the barrier

Provide sufficient length to prevent

straw bale

Stake and entrenchpreviously placed bale

Angle stake towards

from disturbed areas

T
o

e
 o

f
 s

lo
p

e

Butt bales together

Existing ground

Limits of clearing

Fi
ll 
slo

pe

Direction of Runoff

Runoff

INSTALLATION OF A STRAW BALE BARRIER IN DITCH
See Note 1

157-3

STANDARD APPROVED FOR USE  6/2005  

                                                      

REVISED:  6/2007                                         

STRAW BALES

Bale width + 2"
12" min.

4"

STATE PROJECT
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FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

STANDARD

NOTE:

Use straw bales in drainage ditches only for low flow 

conditions and when specified on the Erosion Control Plans.

Overlap edges

with at least 2 stakes

Secure each bale
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    NO SCALE

Erosion control blanket

Flow

edge overlap

see N
ote 1

S
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le sp
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Staples @

Staples @

Se
e 

Not
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2
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REVISED:  7/2016                                         

DETAIL APPROVED FOR USE  --/---- 

WESTERN FEDERAL LANDS HIGHWAY DIVISION

W629-1

6"

6
"

PRODUCT ON SLOPES

ROLLED EROSION CONTROL 

12" spacing

6"

overlap

6" (m
in.)

4" (min.)

3
' (m

ax.) c-c

3'

12" (max.) c-c

12" (max.) c-c

12" (max.) c-c

6
"

U.S. CUSTOMARY DETAIL

DETAIL

STATE PROJECT
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SHEET
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Overlap in the direction of the prevailing wind.

recommendations.

Install staples according to the manufacturer's

2.

1.

Staple (typ.)

Shingle splice, see Detail C

of slope, see Detail A

Anchor trench at top

Staple

Staple

Compacted native soil

control blanket

Erosion

Compacted native soil

Toe of slope

PERSPECTIVE VIEW

SHINGLE SPLICE 

DETAIL C

AT TOE OF SLOPE

ANCHOR TRENCH

DETAIL B

Blanket edge

Blanket ends

Slope stake

AT TOP OF SLOPE

ANCHOR TRENCH

DETAIL A

NOTE:

of slope, see Detail B

Anchor trench at toe

Erosion control blanket

6 x 6" Trench

6 x 6" Trench

12" spacing
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EROSION DETAILS

F.16
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NO SCALE

TEMPORARY CULVERT

TEMPORARY DIVERSION CHANNEL

SECTION A-A

PLAN

Ø

embankment

Roadway

embankment

Roadway

AA

Flow

temporary barrier

Use sandbags to construct

Permanent culvert

Road centerline

embankment.
under proposed 
for one lane closure areas 
Temporary culvert required 

Earthwork limits

Permanent natural channel

See Note 4

backflow into natural channel

Use sandbags to prevent 

with plastic liner or riprap

Temporary diversion channel

Subgrade

Temporary culvert backfill

Bedding

Natural ground

SOIL EROSION CONTROL AT CULVERT

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1
0
' 
m

in
.

1

fiber roll at outlet

Install soil erosion control,

FlowFlow

F
lo

w

Centerline of road

10' min.10' min.

Soil erosion control, fiber roll

Proposed or existing culvert

Proposed or existing culvert headwall

fiber roll (approx. 10', typ.)

Soil erosion control, 

Ditch line

Top of ditchslope

PLASTIC LINED DIVERSION CHANNEL

RIPRAP LINED DIVERSION CHANNEL

SECTION B-B
SECTION A-A

SECTION A-A SECTION B-B

W

B

W

B

W

B B

W

T T

when scheduled)

Silt fence (typ.

Sandbags

Riprap lining
Riprap lining

SandbagsPlastic liner

SSSS

SS SS
D

D D

D

SS
SS

SS SS

4.

3.

2.

1.

FlowFlow

FlowFlow

Plastic liner

when scheduled)

Silt fence (typ.

CO approval only.

Re-use of the existing culvert for the temporary culvert by 

using one of the methods listed in Subsection 204.11(a).  

temporary culvert.  Compact temporary culvert backfill 

channel through the roadway embankment with 

When specified replace the portion of the diversion 

liner.  Bury the upstream edge of the liner a minimum of 1'.

Do not construct with longitudinal joints if using a plastic 

Construct channel at a minimum grade of 0.5 percent.

width of the temporary diversion channel.

Use plastic liner or riprap along the entire length and 

GeotextileGeotextile

and secure with sandbags (typ.)

B

B

NOTE:
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REMARKS

See below for
numbered notes

FEET CUYD EACH SQYD CUYD CUYD LNFT LNFT LNFT LNFT EACH Lt Rt
12+07.50 RT 1.1 8 40 N/A GS N/A N/A Approach Drive. See D.2
14+62.57 LT 3.2 36 62 N/A GS N/A N/A Approach Drive. See D.2
16+62.04 9.0 185 15 4 98 0° GS N/A N/A See sheet G.2
23+19.82 4.1 40 2 36 16 14 100 31.0° GS N/A N/A See sheet G.3
29+83.66 3.5 72 1 94 1 49.0° GS N/A N/A See sheet G.4
33+20.00 1.6 9 46 0° GS N/A N/A See sheet G.5
40+91.75 1.2 8 46 0° GS N/A N/A See sheet G.6
52+58.03 RT 2.8 6 1 24 N/A GS N/A N/A Approach Drive. See D.5
52+91.95 5.7 260 1 92 0° GS N/A N/A See sheet G.7
66+91.38 RT 3.9 5 1 42 N/A GS N/A N/A Approach Drive. See D.6
77+20.00 4.7 3 15 11 74 0° GS N/A N/A See sheet G.8
233+66.27 RT 1.1 4 50 N/A GS N/A N/A Approach Drive. See D.17
235+60.07 RT 1.0 2 48 N/A GS N/A N/A Approach Drive. See D.17
236+17.05 RT 1.2 2 48 N/A GS N/A N/A Approach Drive. See D.17
237+44.13 LT 3.8 1 38 N/A GS N/A N/A Approach Drive. See D.17
237+68.18 RT 3.5 1 48 N/A GS N/A N/A Approach Drive. See D.17

PROJECT TOTAL 642 6 66 33 14 400 264 194 92 1
Allowable Pipe Material

NOTE: A Aluminum
1. Steel pipe culvert minimum wall thickness is the larger of 0.064" or the thickness required AS Aluminized steel
by the Std. 602-1 fill height table. C Concrete

GS Galvanized steel
P Plastic

PAY ITEM NUMBER

TABULATION OF DRAINAGE QUANTITIES
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BOUNDARY 5806(1)ID

Note: The quantities shown 
hereon are approximate and are 
subject to field adjustments.
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N

-1+00 -0+50 0+00 0+50 1+00

1,766 1,766

1,768 1,768

1,770 1,770

1,772 1,772

1,774 1,774

1,776 1,776

1,778 1,778

1,780 1,780

1,782 1,782

Existing edge of pavement

Proposed edge of pavement

Line to be constructed

98 LNFT

24-Inch Pipe Culvert,

Proposed grade

Existing ground

Proposed culvert invert

ACTIVE CHANNEL WIDTH: N/A

INSTREAM WORK WINDOW:

FISH SPECIES:

: 
50

HW2.3 CFSQ25:

OHW:Q2:

HYDRAULIC INFORMATION

SBM TYPE: N/AINFILL TYPE: N/A

FLOWLINE SLOPE: 5.30%PIPE SLOPE: 5.30%

WALL THICKNESS: 0.052"LENGTH: 98-ft

RISE: 24"      SPAN: 24"TYPE: CMP-GALV-ST

PIPE

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2566928.8/2464161.65/1774.45

INLET

PLAN AND PROFILE

16+62.04 CULVERT

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2566938.8/2464259.0/1769.26

OUTLET

 

90°

on Sheet G.12

See Placed Riprap at Culvert Outlets details

Placed Riprap, Method A, Class 2,

CLProposed Road

CL

Proposed Culvert CL

(Relocated Ditch)

Top of Cut

See Road Cross Sections

Relocated ditch,

Top of Cut,

17

S
ta

tio
n
in

g

M
a
in

lin
e
 

On sheet G.12

See Placed Riprap at Culvert Outlets details

Placed Riprap, Method A, Class 2,

Culvert    

16+62.04        

STATE PROJECT
NUMBER

SHEET

ID BOUNDARY 5806(1) G.2
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7
0

17
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1780

17
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17
95

1805

0+00 0+50 1+00 1+50

1,774 1,774

1,776 1,776

1,778 1,778

1,780 1,780

1,782 1,782

1,784 1,784

1,786 1,786

1,788 1,788

1,790 1,790

Existing ground

Proposed grade

Proposed culvert invert

Line to be constructed

100 LNFT,

36-Inch Pipe Culvert

Existing edge of pavement

of pavement

Proposed edge 

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2566293.0/2464407.4/1779.85

OUTLET

ACTIVE CHANNEL WIDTH: N/A

INSTREAM WORK WINDOW:

FISH SPECIES:

: 
50

HWQ25: 23.1 CFS

OHW:Q2: 

HYDRAULIC INFORMATION

SBM TYPE: N/AINFILL TYPE: N/A

FLOWLINE SLOPE: 9.69%PIPE SLOPE: 9.69%

WALL THICKNESS: 0.052"LENGTH: 100-ft

RISE: 36"      SPAN: 36"TYPE: CMP-GALV-ST

PIPE

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2566298.6/2464307.9/1789.50

INLET

PLAN AND PROFILE

23+19.82 CULVERT

Proposed Road CL

Culvert  

23+19.82

CL

12" CMP

Removal of pipe culvert

channel invert

Proposed ephemeral drainage

A

See Road Cross Sections

Construct new ephemeral drainage channel,

SECTION A-A

(Not to scale)

EPHEMERAL DRAINAGE CHANNEL

Fill Slope

Proposed Road 
1:3

1:3
1:31

'

20" Thickness

River Cobbles,
1'

A

Existing ground

on Sheet G.12

See Placed Riprap at Culvert Outlets details

Placed Riprap, Method A, Class 2,

on Sheet G.12

See Placed Riprap at Culvert Outlets details

Placed Riprap, Method A, Class 2,

5'

channel cut

Top of ephemeral drainage

Proposed Culvert CL

Top of ephemeral drainage channel cut

Toe of Proposed Fill

5
'

S
ta
tio

n
in

g
M
a
in
lin

e
 

N

to be implemented 

Temporary Diversion Channel,

Soil Erosion Control, 

stream invert

Proposed

(non-woven)

geotextile, class 1, type A 

Separation-stabilization 

slopes

and topsoil on  exposed cut 

Turf Establisment. Place seed 

1.5'

Toe of Proposed Road Fill

31°

20" Thickness

River Cobbles,

1
+

3
7

6.57%

STATE PROJECT
NUMBER

SHEET

ID BOUNDARY 5806(1) G.3
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17

6
0

17
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0

1765

1765

1765
1765 1770

1775

17
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5

T

N

-1+00 -0+50 0+00 0+50 1+50

1,758 1,758

1,760 1,760

1,762 1,762

1,764 1,764

1,766 1,766

1,768 1,768

1,770 1,770

1,772 1,772

1,774 1,774

Existing ground

Proposed grade

Proposed culvert invert

Line to be constructed

94 LNFT

36-Inch Pipe Culvert,

Existing edge of pavement

Proposed edge of pavement

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2566061.4/2464886.8/1764.86

INLET

PLAN AND PROFILE

29+83.66 CULVERT

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2565988.6/2464946.2/1764.86

OUTLET

ACTIVE CHANNEL WIDTH: N/A

INSTREAM WORK WINDOW:

FISH SPECIES:

: 
50

HWQ25:

OHW:Q2:

HYDRAULIC INFORMATION

SBM TYPE: N/AINFILL TYPE: N/A

FLOWLINE SLOPE: 0.00%PIPE SLOPE: 0.00%

WALL THICKNESS: 0.052"LENGTH: 94-ft

RISE: 36"      SPAN: 36"TYPE: CMP-GALV-ST

PIPE

Proposed Road CL

Culvert  

29+83.66
CL

24" CMP

Removal of pipe culvert,

See NOTE.

See Sheet G.13.

Spillway Assembly,

CLProposed Culvert     

27.5'

for positive drainage

Grade adjacent ground 

S
ta
ti
on
in
g

M
ai
n
lin

e 

4
9
°

24" CMP and Inlet Structure

Removal of pipe culvert,
US Fish and Wildlife Personnel.

Assembly after coordinating with 

to verify location of Spillway 

of ditch of existing structure.  CO 

approximately 15 feet upstream 

Spillway Assembly to be installed 

NOTE:
STATE PROJECT

NUMBER

SHEET

ID BOUNDARY 5806(1) G.4
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PRELIMINARY
N

-0+50 0+00 0+50 1+00

1,752 1,752

1,754 1,754

1,756 1,756

1,758 1,758

1,760 1,760

1,762 1,762

1,764 1,764

1,766 1,766

1,750 1,750

ACTIVE CHANNEL WIDTH: N/A

INSTREAM WORK WINDOW:

FISH SPECIES:

: 
50

HWQ25:

OHW:Q2:

HYDRAULIC INFORMATION

SBM TYPE: N/AINFILL TYPE: N/A

FLOWLINE SLOPE: 0.62%PIPE SLOPE: 0.62%

WALL THICKNESS: 0.052"LENGTH: 46-ft

RISE: 24"      SPAN: 24"TYPE: CMP-GALV-ST

PIPE

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2565979.4/2465253.7/1759.05

INLET

PLAN AND PROFILE

33+20.00 CULVERT

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2566025.4/2465253.2/1758.77

OUTLET

Proposed edge of pavement

46 LNFT

24-Inch Pipe Culvert, Culvert  

33+20.00

Existing edge of pavement

  
 9
0
°

Line to be constructed

Proposed grade

Proposed RoadCL

Existing ground

Proposed culvert invert

CL

See Road Cross Sections

Ditch Back Slope.

Proposed Culvert CL

S
ta

tio
n
in

g

M
a
in

lin
e
 

STATE PROJECT
NUMBER

SHEET

ID BOUNDARY 5806(1) G.5
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PRELIMINARY

1
7
6
0

1
7
6
0

N

-1+00 -0+50 0+00 0+50 1+00

1,752 1,752

1,754 1,754

1,756 1,756

1,758 1,758

1,760 1,760

1,762 1,762

1,764 1,764

1,766 1,766

1,768 1,768

ACTIVE CHANNEL WIDTH: N/A

INSTREAM WORK WINDOW:

FISH SPECIES:

: 
50

HWQ25:

OHW:Q2:

HYDRAULIC INFORMATION

SBM TYPE: N/AINFILL TYPE: N/A

FLOWLINE SLOPE: 0.5%PIPE SLOPE: 0.5%

WALL THICKNESS: 0.052"LENGTH: 46-ft

RISE: 24"      SPAN: 24"TYPE: CMP-GALV-ST

PIPE

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2565985.6/2466025.4/1759.14

INLET

PLAN AND PROFILE

40+91.75 CULVERT

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2566031.6/2466025.0/1758.90

OUTLET

Line to be constructed

Proposed edge of pavement

  
 9
0
°

CL46 LNFT

24-Inch Pipe Culvert,

Culvert  

40+91.75

Existing edge of pavement

CLProposed Road

Proposed grade

Proposed culvert invert

Existing ground

positive drainage

Grade adjacent ground for

11.2'

Proposed Culvert CL

S
ta

tio
n
in

g

M
a
in

lin
e
 

STATE PROJECT
NUMBER

SHEET

ID BOUNDARY 5806(1) G.6
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PRELIMINARY
1
7
5
0

1
7
5
0

17
5
5

1755
1755

1760

1760

-0+50 0+00 0+50

1,748 1,748

1,750 1,750

1,752 1,752

1,754 1,754

1,756 1,756

1,758 1,758

1,760 1,760

1,762 1,762

1,764 1,764

0+50

Existing ground

Proposed grade

Proposed culvert invert

Line to be constructed

92 LNFT

48-Inch Pipe Culvert,

Proposed edge of pavement

Existing Edge of Pavement

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2566921.2/2464085.4/1752.05

INLET

PLAN AND PROFILE

52+91.95 CULVERT

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2566921.2/2464085.4/1752.05

OUTLET

ACTIVE CHANNEL WIDTH: N/A

INSTREAM WORK WINDOW:

FISH SPECIES:

: 
50

HWQ25:

OHW:Q2:

HYDRAULIC INFORMATION

SBM TYPE: N/AINFILL TYPE: N/A

FLOWLINE SLOPE: -0.000%PIPE SLOPE: -0.000%

WALL THICKNESS: 0.064"LENGTH: 92-ft

RISE: 48"      SPAN: 48"TYPE: CMP-GALV-ST

PIPE

Proposed Road CL

Culvert   

52+91.95

CL

to be protected in place

Existing Headgate Structure & Culvert

30" CMP

Removal of Pipe Culvert,

Center Ditch

Center Ditch

to be implemented. 

Temporary Diversion Channel,

Soil Erosion Control, 

Flow

S
ta

tio
n
in

g

M
a
in

lin
e
 

N

CL                            Proposed Culvert

8
8
°4

4
'5
"

STATE PROJECT
NUMBER

SHEET

ID BOUNDARY 5806(1) G.7
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PRELIMINARY
1
7
6
5

1
7
8
0

1
7
8
0

1
7
8
0

1
7
8
0

T

N

-0+50 0+00 0+50

1,760 1,760

1,762 1,762

1,764 1,764

1,766 1,766

1,768 1,768

1,770 1,770

1,772 1,772

1,774 1,774

1,776 1,776

Existing ground

Proposed grade

Proposed culvert invert

Line to be constructed

74 LNFT

24-Inch Pipe Culvert,

Existing edge of pavement

Proposed edge of pavement

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2566921.2/2464085.351/1766.81

INLET

PLAN AND PROFILE

77+20.00 CULVERT

HEADWALL: N/A

BEVEL: N/A

BURIAL DEPTH: N/A

LOWER BEVEL HEIGHT: N/A

INV N/E ELEV.: 2566921.2/2464085.4/1765.20

OUTLET

ACTIVE CHANNEL WIDTH: N/A

INSTREAM WORK WINDOW:

FISH SPECIES:

: 
50

HWQ25:

OHW:Q2:

HYDRAULIC INFORMATION

SBM TYPE: N/AINFILL TYPE: N/A

FLOWLINE SLOPE: 2.18%PIPE SLOPE: 2.18%

WALL THICKNESS: 0.052"LENGTH: 74-ft

RISE: 24"      SPAN: 24"TYPE: CMP-GALV-ST

PIPE

Proposed RoadCL

  
 9
0
°

Culvert  

77+20.00

CL

on Sheet G.12

See Placed Riprap at Culvert Outlets details

Placed Riprap, Method A, Class 2,

on Sheet G.12

See Placed Riprap at Culvert Outlets details

Placed Riprap, Method A, Class 2,

See Road Cross Sections

Ditch Back Slope.

S
ta
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n
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g

M
a
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lin
e
 

Proposed Culvert     CL

STATE PROJECT
NUMBER

SHEET

ID BOUNDARY 5806(1) G.8
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PRELIMINARY

    NO SCALE

1.

2.

3.

4.

METAL ROUND PIPE CULVERT

METAL PIPE ARCH CULVERT

FILL HEIGHT AND METAL THICKNESS TABLE FOR HELICAL LOCKSEAM AND WELDED SEAM PIPE CULVERT

FILL HEIGHT AND METAL THICKNESS TABLE FOR HELICAL LOCKSEAM AND WELDED SEAM PIPE CULVERT

STEEL ALUMINUM

EQUI-

VALENT

DIAMETER

MINIMUM

CORNER

RADIUS

MINIMUM

COVERSPAN x RISE

PIPE ARCH

SIZE
PIPE ARCH

SIZE
SPAN x RISE

EQUI-

VALENT

DIAMETER

MINIMUM

CORNER

RADIUS

MINIMUM

COVER

MINIMUM

COVERDIAMETER

PIPE

SIZE

PIPE

SIZE
DIAMETER

MINIMUM

COVER

ALUMINUMSTEEL

When directed, camber pipe culverts upward 

from a chord through the inlet and outlet 

inverts an ordinate amount equal to 1% of the

pipe length. Develop camber on a parabolic 

curve. If the midpoint elevation on the 

parabolic curve as designed exceeds the 

elevation of the inlet invert, reduce the amount 

of camber or increase the pipe culvert gradient.

special analysis by the CO.

The fill heights in the table are for helical 

lockseam and welded seam pipe only. 

Fill heights for culvert pipe with annular 

corrugations are more restrictive than those 

of helical lockseam and welded seam pipe. 

Obtain approval before furnishing annular 

corrugation pipe.

Measure minimum cover from the top of the 

pipe culvert to the subgrade for flexible 

pavements, and to the top of the pavement for 

rigid pavements. Measure maximum fill height 

from the top of the pipe to the top of the 

pavement for both flexible and rigid pavement.

602-1

STANDARD APPROVED FOR USE  12/1993 

                                                      

REVISED:  4/1994    6/2005                               

METAL PIPE CULVERT

Fill heights exceeding 100 feet require 

" CORRUGATIONS2
1" x 3

22 3" x 1" CORRUGATIONS

METAL THICKNESS (INCH/GAGE)

0.060/160.075/140.105/120.135/10 0.164/8 0.060/160.075/140.105/120.135/10 0.164/8

MAXIMUM FILL HEIGHT ABOVE TOP OF PIPE (FEET)INCHES INCHES

120

114

108

102

96

90

84

78

72

66

60

54

48

42

36

30

24

21

18

15

12

24

24

24

24

24

24

24

24

18

18

18

18

12

12

12

12

12

12

12

12

12

44

52

62

77

88

100

100

100

55

64

77

97

100

100

100

100

54

67

77

90

100

100

100

100

100

100

57

71

87

99

100

100

100

100

100

100

100

45

58

72

88

100

100

100

100

100

100

100

100

100

30

32

35

39

44

51

59

71

34

37

40

45

50

56

64

74

89

38

41

44

48

55

56

62

69

78

89

100

100

42

46

51

62

59

64

70

76

83

93

100

100

100

100

40

45

50

55

61

65

70

75

82

89

98

100

100

100

100

100

" CORRUGATIONS2
1" x 3

22 3" x 1" CORRUGATIONS 5" x 1" CORRUGATIONS

METAL THICKNESS (INCH/GAGE)

0.064/160.079/140.109/120.138/10 0.168/8 0.064/160.079/140.109/120.138/10 0.168/8 0.064/160.079/140.109/120.138/10 0.168/8

MAXIMUM FILL HEIGHT ABOVE TOP OF PIPE (FEET)INCHES

18

18

18

18

18

18

18

18

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

12

53

61

71

85

100

100

100

100

100

59

66

76

89

100

100

100

100

100

100

74

83

93

100

100

100

100

100

100

100

100

80

87

97

100

100

100

100

100

100

100

100

100

100

75

87

97

100

100

100

100

100

100

100

100

100

100

100

100

32

35

37

40

44

49

54

61

70

81

36

38

40

43

47

51

55

61

68

76

87

100

43

45

47

50

53

57

61

66

71

78

86

95

100

100

100

48

50

52

55

58

61

65

69

73

78

85

92

100

100

100

100

100

100

56

58

61

64

67

71

75

79

84

90

96

100

100

100

100

100

100

100

100

29

31

33

36

39

43

48

54

32

34

36

39

42

45

49

54

60

68

38

40

42

45

48

51

54

58

63

69

76

85

95

42

44

47

49

52

54

57

61

65

70

75

82

89

98

100

100

50

52

54

57

60

63

67

71

75

80

86

92

100

100

100

100

100

INCHES

144

138

132

126

120

114

108

102

96

90

84

78

72

66

60

54

48

42

36

30

24

21

18

15

12

INCHES

142 x 91

137 x 87

128 x 83

117 x 79

112 x 75

103 x 71

95 x 67

87 x 63

83 x 57

81 x 59

77 x 52

73 x 55

71 x 47

66 x 51

64 x 43

60 x 46

57 x 38

49 x 33

42 x 29

35 x 24

28 x 20

24 x 18

21 x 15

17 x 13

INCHES

120

114

108

102

96

90

84

78

72

72

66

66

60

60

54

54

48

42

36

30

24

21

18

15

INCHES

18

18

18

18

18

16

16

14

9

14

8

12

7

9

6

8

5

4

3.5

3

3

3

3

3

INCHES

24

24

24

21

21

18

18

18

12

18

12

18

12

15

12

15

12

12

12

12

12

12

12

12

" CORRUGATIONS2
1" x 3

22 3" x 1" CORRUGATIONS

METAL THICKNESS (INCH/GAGE)

5" x 1" CORRUGATIONS

0.064/160.079/140.109/120.138/10 0.168/8 0.079/140.109/120.138/10 0.168/8 0.079/14

MAXIMUM FILL HEIGHT ABOVE TOP OF PIPE (FEET)

12

12

13

13

12

13

12

12

12

 

12

16

16

17

 

 

 

 

 

20

 

21

 

21

12

 

12

17

17

 

17

16

16

 

 

 

 

 

 

20

 

21

 

21

17

17

17

 

17

16

16

16

16

16

16

0.109/120.138/10 0.168/8

INCHES INCHES INCHES

103 x 71

95 x 67

87 x 63

81 x 59

73 x 55

66 x 51

64 x 43

60 x 46

57 x 38

49 x 33

42 x 29

35 x 24

28 x 20

24 x 18

21 x 15

17 x 13

90

84

78

72

66

60

54

54

48

42

36

30

24

21

18

15

INCHES

24

24

21

21

18

18

18

15

15

15

15

12

12

12

12

12

16

16

14

14

12

9

6

8

5

4

3.5

3

3

3

3

3

13

12

13

12

13

12

12

" CORRUGATIONS2
1" x 3

22

METAL THICKNESS (INCH/GAGE)

3" x 1" CORRUGATIONS

0.135/100.105/120.075/14

MAXIMUM FILL HEIGHT ABOVE TOP OF PIPE (FEET)

0.060/160.135/100.105/120.075/140.060/16

12

 

12

21

 

21

20

17

17

17

17

STATE PROJECT
NUMBER

SHEET

G.09

U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION

BOUNDARY 5806(1)ID
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FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

STANDARD

NOTE:



PRELIMINARY

    NO SCALE

1.

2.

SMOOTH SLEEVE BAND FLAT BAND

SEMI-CORRUGATED BAND

HELICAL BANDANNULAR BANDSTANDARD BAND CONNECTIONS

SLEEVE JOINT

SIDE VIEW SIDE VIEW SIDE VIEW

END VIEW

END VIEWEND VIEW

Oval Lug

Band Angle

Bar & Strap

Integral Flange
Wedge and Strap

Smoother sleeve with center stop.

Stab type joint

ROUND PIPE

DIAMETER

PIPE ARCH

SPAN × RISE
CORRUGATION

W

Band Band

Band Bolts

Pipe

Band

Bolts

Angle

Pipe

BandBand

Bolts

Pipe

heel and toe of angle

of corrugation at 

fillet weld at crest 

Rivet, spot weld, or 

Angle

Wedge

Watertight pipe joints are not required unless 

specified in the Special Contract Requirements.

Other types of coupling bands or fastening 

devices that comply with the joint performance 

criteria of AASHTO Standard specifications for 

Highway Bridges, Division II Section 26 may 

be used.

of corrugation at heel and toe of angle

Rivet, spot weld, or fillet weld at crest 

strap connector

Bolt, bar and

[1]  Fabricate annular, helical and semi-corrugated type coupling bands from the same metal as 

[2]  For helically corrugated pipe with rerolled ends, the nominal corrugations size refers to the 

dimension of the end corrugation in the pipe.

COUPLING BANDS FOR METAL PIPE CULVERT  [1]

[3]  Use annular corrugated bands with pipes having annular corrugations or with helical pipe 

the connecting pipe.  Provide coupling bands not more than 3 nominal sheet thicknesses 

ANNULAR

CORRUGATED

HELICALLY

CORRUGATED

BANDS  [4]

SEMI-

CORRUGATEDSIZE  [2]

BANDS  [3] BANDS  [5]

Band corrugation in pipe end

with second annular

around band meshes

Continuous corrugation

W

BoltsBand

WW

602-2

STANDARD APPROVED FOR USE  12/1993 
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MINIMUM BAND WIDTH (INCHES)

4
1 × 2

11

2
1 × 3

22

3 × 1

5 × 1
78 to 144

36 to 72

78 to 144

36 to 72

78 to 84

42 to 72

12 to 36

87 × 64 to 142 × 91

60 × 46 to 81 × 59

87 × 64 to 142 × 91

60 × 46 to 81 × 59

-

49 × 33 to 83 × 57

17 × 13 to 42 × 29

-

20

20

12

12

10.5

10.5

7

10.5

22

22

14

14

12

12

12

7

10.5

10.5

10.5

10.5

INCHESINCHESINCHES

rerolled with 3" × 1" pipe corrugations.

COUPLING BAND

METAL PIPE CULVERT 

having rerolled end to form annular corrugations.  A 10.5 inch band is acceptable on 

" corrugations.  A 12 inch band is acceptable on pipe ends 2
1" × 3

2pipe ends rerolled with 2

steel or 0.048 inch for aluminum.  Fasten coupling bands with the following diameter of bolt:

thinner than the thickness of the pipe to be connected, and no thinner than 0.052 inch for 

or 0.036 inch for aluminum, or a plastic with an equivalent strength to metal. 

Use a matching metal having a nominal thickness of not less than 0.040 inch for steel, 

Smooth sleeve-type couplers and flat bands may be used for pipe diameters of 12" or less.  

"2
1" × 3

2The minimum band widths shown for 3" × 1" and 5" × 1" corrugated sizes apply to 2

corrugations on rerolled pipe ends.

diameter, required above 42" diameter

Second angle connection optional to 42" 

diameter, required above 42" diameter

Second angle connection optional to 42" 
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FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

STANDARD

NOTE:

underdrain [6]

[4]  Use helical corrugated bands with pipes having helically corrugated ends.

[5]

[6]

" for 18" round culvert (21" × 15" pipe arch) or less8
3

" for 21" round culvert (24" × 18" pipe arch) or more2
1



PRELIMINARY

    NO SCALE

When directed, camber pipe culverts upward from a chord 

through the inlet and outlet inverts an ordinate amount equal 

to 1% of the pipe length. Develop camber on a parabolic 

curve.  If the midpoint elevation on the parabolic curve as 

designed exceeds the elevation of the inlet invert, reduce the 

amount of camber or increase the pipe culvert gradient.

H equals the diameter of all round pipe culverts or the rise 

dimension of all pipe arch culverts.

See Section 704 for bedding and backfill requirements.

1.

2.

3.

Construct piping plug of impermeable backfill

material at the pipe culvert inlet where

granular material is used for backfill. Width may

be adjusted to tie into impervious material.

MULTIPLE PIPE INSTALLATION

PIPING PLUG

BELOW NATURAL GROUND OR

TRENCH EXCAVATION IN EMBANKMENT

ON UNSTABLE MATERIAL

ABOVE AND BELOW 

NATURAL GROUND

ON NATURAL GROUND

ABOVE NATURAL GROUND

ON UNYIELDING MATERIAL

PIPE BEDDING

ELEVATION

SECTION A-A

LEGEND:

Bedding material (uncompacted)

Impermeable backfill material.

BEDDING DEPTH

MINIMUM SPACING

SPACING
DIAMETER

or SPAN

PIPE SIZE (H) DEPTH

Roadway embankment Roadway embankment

Natural ground

Toe plate Toe plate

Natural ground
Natural ground

Roadway embankment

Roadway excavation

Natural ground

H

Width

H H

H H

H H

H
H

H

H

H

H

H

 
H

H

 

 
H

Finished subgrade Finished subgrade

Natural ground

Finished subgrade

Pipe culvert

Embankment slope

High water elevation

treatment

Culvert end

Piping plug

before trench excavation

embankment height

Finished subgrade or 

Original natural ground surface

A

A

Finished subgrade

Roadway embankment

Roadway embankment

Finished subgrade

trench excavations

Embankment material placed in layers

Compacted backfill material placed in layers not

backfill in accordance with Section 614.

depth table

See bedding

excavation

in trench

HH

compact in layers not over 

compressible material. Lightly 

and replace with selected fine 

Remove unyielding material 

fill material properly compacted

with approved granular foundation

firm bearing soil and replace 

Remove unstable material to 

Bedding

Bedding

Bedding

Bedding

H

Half diameter or

whichever is less

(see table)

Minimum spacing

or Span

Diameter

or Span

Diameter
section

Metal endMetal end section

602-3

STANDARD APPROVED FOR USE  12/1993 

       DRAFT:    10/2017                              

REVISED:  4/1994    6/2005                               

or 36" (max.) for embankment installations

not exceeding 6" compacted depth.

exceeding 6" compacted depth; or lean concrete 

> 54"

12" to 54"

6"

4"

18" (min.)

6" in uncompacted depth.

* Reduce to 18" for

UP to 48"

48" and UP

24"

span or 36",

PIPE CULVERT BEDDING

METAL AND PLASTIC 

2'-0" ±

1'-0" ±

18" ±

18" ±18"±

1
2

"
1

2
"

1
2

"
1

2
"

1
2

"

(min.)

6"

(min.)

6"

12" (min.), 24" (max.)

"/foot of cover,2
1

minimum

1'-0"
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FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

STANDARD

NOTE:

2H or 12' (max.)

2H or 12' (max.) 2H or 12' (max.) 2H or 12' (max.) 2H or 12' (max.)

2H or 12' (max.)2H or 12' (max.)

2H or 12' (max.) 2H or 12' (max.)



PRELIMINARY

QUANTITY

RIPRAP

ESTIMATED

CLASS

RIPAP

QUANTITY

GEOTEXTILE

ESTIMATED

SECTION

END

WITH

SECTION

END

WITHOUT

4

4

3

3

2

2

2

4

4

3

3

2

2

2

D

SIZE

CULVERT

QUANTITY

RIPRAP

ESTIMATED

CLASS

RIPAP

QUANTITY

GEOTEXTILE

ESTIMATED

SECTION

END

WITH

SECTION

END

WITHOUT

4

4

3

3

2

2

2

4

4

3

3

2

2

2

D

SIZE

CULVERT

    NO SCALE

FOR INFORMATION ONLY

PROTECTIVE APRON DIMENSIONS AND QUANTITIES

OUTLET WITHOUT DITCH

FOR INFORMATION ONLY

PROTECTIVE APRON DIMENSIONS AND QUANTITIES

OUTLET WITH DITCH

Variable slopeVariable slope

D
 

D
3
D

/2
 

3
D

/2

4D

(
m

in
.)

H

(
m

in
.)

H

3
D

/2
 

3
D

/2

H

ditch slope

Match existing

ditch slope

Match existing

D
 

D or Span

Dia.

or Span

Dia.

or Span

Dia.

or Span

Dia.

L

LENGTH

APRON

H

DEPTH

APRON

L

LENGTH

APRON

H

DEPTH

APRON

                                                      

REVISED:  8/2016                                         

DETAIL APPROVED FOR USE  --/---- 

WESTERN FEDERAL LANDS HIGHWAY DIVISION

48

42

36

30

24

18

12

48

42

36

30

24

18

12

(INCHES) (FEET) (CUYD) (SQYD)

48

42

36

30

24

18

12

48

42

36

30

24

18

12

(INCHES) (FEET) (CUYD) (SQYD)

CULVERT OUTLETS

PLACED RIPRAP AT 

W251-1

2' (min.)

2' (min.)

(INCHES)

(INCHES)

26

23

17

14.5

10

8

6

24

21

15

12.5

8

6

4

30

30

24

24

18

18

18

30

30

24

24

18

18

18

49.8

38.7

18.5

13.2

5.2

3.2

1.7

44.4

34.0

15.6

10.8

3.9

2.2

1.0

86

70

42

32

17

12

7

78

63

37

27

13

9

5

26

23

17

14.5

10

8

6

24

21

15

12.5

8

6

4

30

30

24

24

18

18

18

30

30

24

24

18

18

18

38.5

29.8

15.1

10.7

4.4

2.7

1.3

35.6

27.2

13.3

9.3

3.6

2.0

0.9

70

56

36

27

15

10

6

65

52

32

24

12

8

4
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3.

2.

1.

SECTION A-A SECTION B-B

SECTION C-C SECTION D-D SECTION E-E

3

1

PROTECTIVE APRON AT CULVERT OUTLET WITH DITCH

PROTECTIVE APRON AT CULVERT OUTLET WITHOUT DITCH

END SECTION

CULVERT WITH STANDARD

PLAN VIEW

END SECTION

CULVERT WITHOUT STANDARD

PLAN VIEW

END SECTION

CULVERT WITH STANDARD

PLAN VIEW

END SECTION

CULVERT WITHOUT STANDARD

PLAN VIEW

NOTE:

A

3

1 1

3

1

3

A B B

C C DD

E

E

E

E

b
o

tt
o

m
 w

id
th

b
o

tt
o

m
 w

id
th

for payment.

Do not measure riprap placement excavation 

Furnish separation and stabilization geotextile.

less than 10%.

Use for aprons serving culverts with slopes 

 
or flatter

Sloped 1V:2H

Original ground

Geotextile

(
m

in
.)

H

L

D
it

c
h

2
D

ground

Original

Geotextile
Flowline

(
m

in
.)

D
/2

Geotextile

(
m

in
.)

D
/2

(
m

in
.)

D
/2

ground

Original

Geotextile

D
it

c
h

2
D

L

ground

Original

Geotextile

(
m

in
.)

H
Original ground

L
L
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35 LNFT

24-Inch Pipe Culvert,

Inlet See Detail

Channel

3
 R

o
d

s
 @

 1
2

"

 

Metal Pipe

24-Inch Corrugated 

Padlock
Locking Rod

3/4" Rod

min.
6"

1/2" Rod

Stop Logs

1/2" Dia Steel Rod

2"

Cut Notch As Shown

5/8" Dia Bolt

Non Corrosive Type

2' Min

See Detail A

Centered 1" From End

And Drill 1/2" Dia Hole 

Approximately 3/8"x 1 1/2" 

Flatten End Of Rod To 

 See Detail B

For Reinforcing

          Planking (6 Req'd)

To Inlet For 2"x 10"

Bolted With 1/2" Bolts

7" Long Welded Or

2-1/2"x 2-1/2"x 3/16" L

C3x5   (2" Stop Log Thickness)

STEEL CHANNEL (Both Sides)

Weld

With Continous 

Pipe To Inlet Pipe 

Weld Conduit 

In Place

Be Poured

Concrete To

(Typ)

Channel To Pipe

Continous Weld

DETAIL A

SECTION @ CENTERLINEFRONT ELEVATION

INLET DETAILS

LOCKING ROD DETAIL STOP LOG LIFTING HOOK STOP LOG DETAIL

Metal Pipe, modified

36-Inch Corrugated 

C.M. Pipe + 2 1/2"

Length = I.D. of  

Locking Rod

Slotted Hole For 

Weld to Channel

1/2" Dia Or Sq Rod 

DETAIL B

PLAN

WATER CONTROL STRUCTURE DETAIL

INLET MODIFICATION,

G.13
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after Spillway Assembly installation

Restore berm to existing condition 

PROFILE ELEVATION

3'-0" 1'-6"

Coupling Band

Metal Pipe Culvert 

3
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6
"
 m

in
.
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RETAINING WALL QUANTITIES

TABULATION OF 

H.1
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17
5
0

17
5
5

176
0

1
7
6
0

1
7
6
0

17
6
5

1765

17
65

1770

1
7
7
0

17
70

17
7
5

1775

17
75

1780

500+00 500+50 501+00 501+50 502+00 502+50 503+00

1,768 1,768

1,770 1,770

1,772 1,772

1,774 1,774

1,776 1,776

1,778 1,778

1,780 1,780

1,782 1,782

1,784 1,784

1,786 1,786

95+86 RT TO 98+91 RT
MSE WALL

21.46' RT

95+86.63 (MAIN)

500+00.00=

EI=1772.29

E=2471204.91

N=2567064.34

FACED WALL
BEGIN GABION

21.46' RT

98+91.59 (MAIN)

501+08.00=

FACED WALL
END GABION 

EI=1775.21

E=2471469.88

N=2567179.29

(5'-6" x 8')

Welded wire fabric

1,638 SQFT

earth wall, gabion face,

Mechanically stabilized

See sheet H.5

4" Underdrain system,

Proposed edge of pavement

Line to be constructed

abutment

Existing bridge 

Top of MSE wall

pavment elevation

Proposed edge of 

Bottom of MSE wall

See sheet H.5

Gabion baskets, typ.

adjacent to abutment

place MSE walls directly 

Existing bridge abutment, 

H
.4

B

6
'

W
a
ll H

e
ig

h
t

3
'

H
e
ig

h
t

W
a
ll 

H
.4

B

H
.4

A

H
.4

A
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17
5
0

17
5
5

176
0

1
7
6
0

17
6
0

17
6
5

1765

17
65

1770

1
7
7
0

17
7
5

1775

17
75

1780

510+00 510+50 511+00 511+50 512+00 512+50

1,768 1,768

1,770 1,770

1,772 1,772

1,774 1,774

1,776 1,776

1,778 1,778

1,780 1,780

1,782 1,782

1,784 1,784

1,786 1,786

1,788 1,788

96+23 LT TO 98+91 LT
MSE WALL

21.46' LT

96+23.52 (MAIN)

510+00.00=

EI=1771.43

E=2471212.41

N=2567112.58

FACED WALL
BEGIN GABION

21.46' LT

98+91.59 (MAIN)

512+72.90=

FACED WALL
END GABION 

EI=1775.21

E=2471466.72

N=2567207.59

(5'-6" x 8')

Welded wire fabric

1,620 SQFT

earth wall, gabion face,

Mechanically stabilized

See sheet H.5

4" Underdrain system,

Proposed edge of pavement

Line to be constructed

abutment

Existing bridge 

Top of MSE wall

pavment elevation

Proposed edge of 

Bottom of MSE wall

See sheet H.5

Gabion baskets, typ.

adjacent to abutment

place MSE walls directly 

Existing bridge abutment, 

6
'

W
a
ll H

e
ig

h
t

H
.4

A

H
.4

A
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PRELIMINARY1770

1775

1:101:2

�

520+00

1,770 1,770

1,772 1,772

1,774 1,774

1,776 1,776

1,778 1,778

1,780 1,780

1,782 1,782

1,784 1,784

1,786 1,786

1:101:2

�

AND MSE WALL SECTIONS
MSE WALL 100+71 TO 100+96

A
A

abutment

Existing bridge 

See sheet H.5

Gabion baskets, typ.

Bottom of MSE wall

pavment elevation

Proposed edge of 

Top of MSE wall

FACED WALL
BEGIN GABION 

21.46' LT
100+71.20 (MAIN)
520+00.00=

EI=1774.79

E=2471673.5

N=2567203.8

(5'-6" x 8')

Welded wire fabric sheet

Underdrain system

of pavement

Proposed edge 

Line to be constructed

W
a
ll
 H

e
ig

h
t

6
'

typ.

fabric sheet length, 

8' Welded wire 

21.46' RT
100+95.62 (MAIN)
520+24.00=

EI=1775.24

E=2471649.7

N=2567200.3

adjacent to abutment

Place MSE walls directly 

Existing bridge abutment, 

FACED WALL
END GABION 

See Sheet I.4

class  A, wood posts, typ.

Guardrail system MGS, type 2, 

See sheet I.4

class  A, wood Posts, typ.

Guardrail system MGS, type 2, 

Anticipated excavation limits, typ.

5.5'

3.2'

5.5'

3.2'

8'

8'

fabric sheet, typ.
Welded wire

See sheet H.4

Gabion baskets, typ.

fabric sheet, typ.
Welded wire

SECTION A-A
(Not to scale)

SECTION B-B
(Not to scale)

1:3

1:3

Final groundline

Final groundline

Select Borrow

1:1

1:1

1:
1

See sheet H.5

4" underdrain system, typ.

See sheet H.4

Gabion baskets, typ.

6
'

W
a

ll
 H

e
ig

h
t

3
'

W
a

ll
 H

e
ig

h
t

(non-woven)

geotextile, class 1, type A 

Seperation-stabilization 

(non-woven)

geotextile, class 1, type A 

Seperation-stabilization 

Section F

Sheet C.4, Riverside Road 

Pavement Structure. See 

Section F

Sheet C.4, Riverside Road 

Pavement structure. See 

guardrail post, typ.

reinforcement to accept 

geotextile and welded-wire 

create 12"x12" slots in 

Prior to guardrail installation, 

guardrail post, typ.

reinforcement to accept 

geotextile and welded-wire 

create 12"x12" slots in 

Prior to guardrail installation, 

typ.

Select Borrow 

Anticipated excavation limits

1:
3

Embankment material, typ.

Embed wall with 

Embankment material, typ.

Embed wall with 

144 SQFT

earth wall, gabion face,

Mechanically stabilized
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PRELIMINARY

5.5 feet, the fabric wire may be field cut to fit.  Cut fabric

between sheets. 6" gaps are measured at the face

Place layers of welded wire fabric sheets with 6" gaps 

1" overhang

2" setback

3" overhang

3" setback

gap at face of the wall)

6" gap (on curves measure

6" 18"

3'

6
'

5'-6" Width

H = 6'

2
'

GABION FACED WALL DETAIL

H.5
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NO SCALE

NOTE:

3.

2.

1.

the width of the welded wire fabric sheets to be less than 

and number of mats.  Where the wall construction requires 

See Sheet H.1-3 for welded wire fabric sheet lengths, 

at center of mesh of welded wire fabric sheets.

not exceeded.

require evaluation to determine the safe bearing pressure is

Any increase in wall heights over those shown on the plans 

The heights and quantities are subject to field adjustment.  

binders or tie wire to the front edge of each gabion basket.

of the wall.  Connect the welded wire fabric sheets with spiral 

TYPICAL CONNECTION DETAIL

SECTION A-A

PLAN

FOR SOIL REINFORCEMENT

WELDED WIRE FABRIC SHEETS

A

A

1
:1

Anticipated excavation limits.

8'

Select Borrow

pipe, 4" diameter pvc

Non-perforated outlet

4" diameter pvc

Perforated collection pipe,

Welded wire fabric

wire on mat

selvage to transverse 

Tie upper basket 

mesh on lower basket

Tie mat to wire 

selvage to mat

Tie basket 

of gabion

Top row

to gabion

Tie welded wire

Face of Basket

6"x6" W4.5xW4.5 galvanized steel

Welded wire fabric sheet,

 

8
' 
L

e
n

g
th

CL

class 1, type A (non-woven), typ.

Separation-stabilization geotextile, 

basket

Gabion

basket

Gabion

basket (typ.)

front of gabion 

fabric sheet to 

Tie welded wire 

reinforcement

sheets for soil

Welded wire fabric
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NOTE:

Existing roadway

1.5:1

Reinforced soil slope

(PAY LIMITS)

30"

30"

Access ramp

NO SCALE

Toe elevation

 

 

Varies

Varies 

 

FOOTNOTE:

Existing ground

1

LC

REINFORCED SOIL SLOPE

1.5

1

Subgrade hinge

H
 (

R
e
in

f
o

r
c
e
d

 S
o

il
 S

lo
p

e
 P

a
y

 L
im

it
s
)

(non-woven)

geotextile, class 1, type A 

Separation-stabilization 

class 1, type C (woven)

Separation-stabilization geotextile,

REINFORCEMENT LENGTH

RSS PRIMARY 

Structural backfill

backfill

Backfill with Structural 

Subexcavation, 24"  

SOIL SLOPE

REINFORCED 

[229+00]

Length, L (FT)

Reinforcement

Approximate Primary

primary reinforcements.

Back of temporary excavation to extend 1-foot behind back of 

as reinforced soil slope construction proceeds.

Extend each course of reinforcements into access ramp areas 

Slope or shore excavation according to Section 208.

3.

2.

 

1.

3.6'

1

1
[
2

]
B

e
n
c
h
 h

e
ig

h
t 

(
m

a
x
.)

 

Hinge (FT)

Subgrade

Distance Below

REINFORCED SOIL SLOPE PROFILE

Finished face

of 5 feet for each lift.

spacing, keyed into existing stable embankment a minimum 

Uniaxial geogrid, primary reinforcement.  30-inch vertical 

 

 

1:10

quantity calculations only

Assumed slope is for informational

during construction.

lengths to be determined based on conditions observed

Approximate lengths are informational only. Actual 

Cut bench steps in accordance with Section 204.09.

Place reinforcement geogrid within 6" of slope face.

30"

 

2
4

"

Toe elevation

x x x x x x x x x x xx

x x x x x x x x x x x xx

x x x x x x x x x x x xx

x x x x x x x x x x xx
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Rolled erosion control product, type 2.d (see sheet F.16)

x x x x x x x x x

5' min. 

x x x x x x x xx

x x x x x x x xx

x x x x x

x x x x x

1

1

25' 12'

22.5' 12'

20' 12'

17.5' 12'

15 14'

12.5' 15'

10' 15'

7.5' 15'

5 16'

2.5 16'

0 18'

Backfill material 

226+50 to 230+15

for pavement structure

Riverside Road Section I, 

See Sheet C.6, 

1

type 2, class A, wood posts

Guardrail system, MGS, 

 x xxx x x x x x
 

 x xxx x x x x x x x x x x

x x

x xxx x x x x x x x x x x x x

 x xxx x x x x x x x x x x x x

 x xxx x x x x x x x x x x x x

 x xxx x x x x x x x x x x x x x x x x x x

x x x x x x

x x x x x

x

x x

Existing ground

x

to accept guardrail posts

Create 12"x12" slots in geogrid 

x x x x x x x x x x xxx x x x x

x x x x x x x x x x x xxx x x x x x x xx

the length of primary reinforcement (L) immediately below.

spacing from primary reinforcement.  Length equals one half of 

Uniaxial geogrid, secondary reinforcement.  15-inch vertical 

reinforcement
Uniaxial geogrid, primary 

reinforcement
Uniaxial geogrid, secondary 

15"

top of structural backfill

Place Uniaxial Geogrid layer on 

rolled erosion control product.

6" Topsoil and turf establishment under

[1]

[2]

[3]

[2]

[1]

[3]
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FOOTNOTE:

1 8" Block

SAFETY FEATURE QUANTITIES

TABULATION OF 

I.1
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PLAN
No Scale

ELEVATION
No Scale

Bulb-Tee Beam, typ.

Existing Prestressed Concrete 

typ.

Existing W6x20 posts, 

Protect in place, 

Removal of Bridge Railing, W-Beam

Utility Conduit, 2-Inch

Removal of Existing 

typ.

6'-3"

181'-3" Thrie Beam Bridge Rail (Pay Length)

Bulb-Tee Beam, typ.

Existing Prestressed Concrete 

181'-3" Thrie Beam Bridge Rail (Pay Length)

Repair existing corbel

Injection & Crack Repair.  

Structural Concrete 

Bridge Rail

Beam Corbel for Existing 

W6x20 Posts, typ.

Protect in Place Existing 

*Asphalt Wearing Surface Not

Shown for Clarity

typ.
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RAIL DESIGN

DEEP CREEK BRIDGE 

Approx. 3 CUYD

beam element,

Place to fill void beneath concrete 

Lean Concrete Backfill,

190 LNFT

Galvanized Steel

Conduit, 2-Inch, Rigid 

Structure transition railing,
MGS system,

See Sheet I.8-I.10

Structure transition railing,
MGS system,

See Sheet I.8-I.10

Structure transition railing,
MGS system

See Sheet I.8-I.10

Structure transition railing,
MGS system

See Sheet I.8-I.10
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A

2

DETAIL
Scale: 1/2" = 1'-0"

EXISTING BRIDGE RAIL CONNECTION B

2

DETAIL
Scale: 1/2" = 1'-0"

PROPOSED BRIDGE RAIL CONNECTION

Bulb-Tee Beam, typ.

Existing Prestressed Concrete 

4'-3" typ.

34' Out-to-Out Bridge

"
2
1

16'-2 "
2
1

16'-2

Rail Posts, typ.

Existing Bridge 

Rail & Post Block, typ.

New Bridge Thrie Beam 

centerline

" Pavement thickness at 2
1

4

1
'-

1
1
"

Post.   

1/2" Grade A325 Bolts Per 

Thrie Beam Bridge Rail. 

W6x20 Post Block

W6x20 Post

Existing 

Protect in Place 

Beam Bridge Rail

Remove Existing W-

Bolt Each Side, typ.

New Post Block 

Reuse Existing Bolt Hole for 

Hardware

Utility Line & 

Reattach Existing 

Utility Line. 

Hardware. Relocate Existing 

Salvage & Reuse Existing 

3
'-

9
"

2
"

32'-5"

2
'-

1
0
"

"
21

2
'-

9

"
21

1
'-

2

& Hardware

Utility Line 

Existing 

Reattach 

Bulb-Tee Beam, typ.

Existing Prestressed Concrete Bulb-Tee Beam, typ.

Existing Prestressed Concrete 

C

2

C

2

DETAIL
Scale: 1" = 1'-0"

POST BLOCK

D

2

DETAIL
Scale: 1" = 1'-0"

EXISTING BRIDGE POST

6
"

1
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"

"
1

6
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1
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"
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"
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1 " Gage
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" Gage
2
1

3

Existing Bolt Hole

Bolt Holes, typ.

Bolt Holes, typ.
Bolt Holes, typ.

See Detail
Bridge Post

Exisitng W6x20 

D

2

See Detail

FRONT VIEW

POST BLOCK TO POST BLOCK TO RAIL POST

THRIE BEAM

"
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11'-0" Travel Way5'-0" Shoulder 11'-0" Travel Way 5'-0" Shoulder
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RAIL DESIGN

DEEP CREEK BRIDGE 

depth varies, place in one lift

size aggregate, 0.3 to <3 million ESAL,

1/2-inch or 3/4-inch nominal maximum

Asphalt concrete pavement, gyratory mix,

BRIDGE TYPICAL SECTION
 Scale: 1/4" = 1'-0"

thickness

"Asphalt 2
1

1

thickness

"Asphalt 2
1

1

asphalt

place between bridge deck and 

Membrane Waterproofing, Type II, 

of traveled lane

thickness at edge 

2" pavement 

CL
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RIVERSIDE ROAD

TT

T

RIVERSIDE ROAD

APPROACH GUARDRAIL

DEEP CREEK BRIDGE

class A, wood posts
Guardrail system MGS, type 2,
L = 300', R = 466'

class A, wood posts
Guardrail system MGS, type 2,
L = 287.50', R = 434'

L = 37.5'

type MGS flared,
Terminal section,

See sheet I.6

L = 18' 9"
Structure transition railing, MGS System
Thrie beam transition section

L = 25'
Guardrail system MGS,
type 2, class A, wood postsL = 112.5'

Guardrail system MGS,
type 2, class A, wood posts

L = 18' 9"
Structure transition railing, MGS System
Thrie beam transition section

L = 12.5'
Guardrail system MGS,
type 2, class A, wood postsL = 112.5'

Guardrail system MGS

type 2, class A, wood postsL = 37.5'

type MGS flared,
Terminal section,

See sheet I.6

NOTE:

    existing bridge rail.

    Dry utilities are suspended from the 

    provider at least 28 days prior to work.

3. Coordinate utility impacts with the utility

    guardrail per Section 203.

2. Removal of guardrail. Remove all existing

    prior to ordering railing or guardrail.

1. Verify all dimensioning in the field
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Hinge point line
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Terminal section,

See sheet I.6
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L = 18' 9"
Structure transition railing, MGS System
Thrie beam transition section

L = 12.50'
Guardrail system MGS, type 2,
class A, wood posts

L = 37.5'

type MGS flared,
Terminal section, 

See sheet I.6

L = 12.50'
Guardrail system MGS, Type 2,
class A, wood posts

L = 18' 9"
Structure transition railing, MGS System
Thrie beam transition section
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RIVERSIDE ROAD GUARDRAIL

L = 37.5'

type MGS flared,
Terminal section, 

See Sheet I.6

L = 250.00'
Guardrail system MGS, type 2,

class A, wood posts L = 37.5'

type MGS flared,
Terminal section, 

See Sheet I.6

L = 37.5'

type MGS flared,
Terminal section, 

See Sheet I.6

L = 37.5'

type MGS flared,
Terminal section,

See Sheet I.6

L = 200.00'

Guardrail system MGS, type 2,

class A, wood posts

class A, wood posts
Guardrail system MGS, type 2,
L = 162.50', R = 164.5'

NOTE:

    existing bridge rail.

    Dry utilities are suspended from the 

    provider at least 28 days prior to work.

3. Coordinate utility impacts with the utility

    guardrail per Section 203.

2. Removal of guardrail. Remove all existing

    prior to ordering railing or guardrail.

1. Verify all dimensioning in the field

Hinge point line

Hinge point line
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    NO SCALE

6.

5.

4.

3.

2.

1.

PLAN

PLAN

TEST LEVEL
L W

10

1

shoulder widening

Edge of

shoulder widening

Edge of

10

1

TEST LEVEL
L W

G4 AND MGS W-BEAM GUARDRAIL

STRAIGHT FLARED OPTION

G4 W-BEAM GUARDRAIL

PARABOLIC FLARED OPTION

W

Varies by manufacturer

impace head not shown.

Terminal posts and

Varies by manufacturer

impace head not shown.

Terminal posts and

Guardrail system G4

Pay limits

post section

Standard

 

L

See Note 3

Length of Need (G4)

See Note 3

Length of Need (MGS)

Guardrail system

Pay limits

post section

Standard L

See Note 3

Length of Need (G4)

W
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e
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of the rail in the standard post section

Tangent line projected from the face

of the rail in the standard post section

Tangent line projected from the face
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rHinge point line

Hinge point line

f
la

tt
e
r

1
V
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 o
r

terminal grading extents where practical.

Construct a 1V:4H or flatter slope outside of the guardrail

Install a reflectorized object marker on the impact head.

indicated on the plans.

Pave widened shoulder on both ends of guardrail runs when

manufacturer's recommendations.

necessary to install the flared terminal according to the

the manufacturer of a specific product.  Adjust grading as

as shown on the drawing.  Verify the length of need with 

For design purposes, the length of need is assumed to begin

manufacturer.

grading as shown on this sheet and as recommended by the

or model.  If no staking notes or model is provided, construct

Construct the terminal grading as shown in the staking notes

drawings for other details.

manufacturer's recommendations.  See manufacturer's 

Install a flared W-beam guardrail terminal according to the

AND GRADING
TYPE FLARED TERMINAL

W-BEAM GUARDRAIL
MGS AND G4 

12'-6"

"2
1

14'-0

5
'-

0
"

12'-6"

20'-0"

20'-0"

2' (min.)

3'-0"

3'-0"

37.5

25.0

2.5 - 4.0

1.67 - 2.67

37.5 3.0 or 4.0

5
'-

0
"

3 (> 45 mph)

≤ 45 mph)2 (

2' (min.)

(FT) (FT)

(FT)(FT)

3 (> 45 mph)
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Back of post

Back of post

G4 or MGS

See Note 6
Guardrail terminal grading

See Note 6
Guardrail terminal grading
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    NO SCALE

OMITTED POST DETAIL

PLAN VIEW

See Note 1

TYPICAL GUARDRAIL CROSS SECTIONTYPICAL GUARDRAIL CROSS SECTION

TYPICAL GUARDRAIL ELEVATION

POST BOLT ASSEMBLY GUARDRAIL MOUNT

FLEXIBLE DELINEATOR

4.

3.

2.

1.

POST AND BLOCK

and Details C617-13 or C617-37.

and the hinge point.  For all other locations, see Section 617

omitted in locations where the typical guardrail cross section

When encountering impenetrable material, one post may be

recommendations.  

or mechanical means according to the manufacturer's

delineator to the top of the wood post using either an adhesive

Install a flexible hinged delineator every fourth post.  Fasten

including its appearance, and accepted manufacturing practices.

those consistent with the proper functioning of the part, 

Dimensional tolerances not shown or implied are intended to be 

block rotation.

the adjacent blocks with two 16d galvanized nails to prevent 

with anti-rotation nails.  If combination blocks are used, toenail 

or combination of blocks (no more than two) to achieve the 

Size of block shown elsewhere on the plans.  Use a single block 

of traffic

Lap in direction 

splice

Mid-span
Traffic 

of rail as applicable

ground line at face

Edge of pavement or

1V:2H or flatter slope

1V:10H or flatter slope
1V:10H or flatter slope

fill slope

Variable

Hinge point

steeper than fill slope

Variable slope but not

departure terminal sections

required for approach and

Subgrade shoulder. Widening

on each side of block

16d galvanized nail

Toenail with one

groundline at face of rail

Edge of pavement or

groundline at face of rail

Edge of pavement or

on each side of block

16d galvanized nail

Toenail with one

Hinge point

departure terminal sections

required for approach and

Subgrade shoulder. Widening

shown on Typical Section

Aggregate base or as

shown on Typical Section

Aggregate base or as

See Note 4

sheeting

Retroreflective

W beam rail

Post and block

P
o

s
t 

le
n

g
th

block (typ.)

Post and

56'-3" (min.) distance between omitted posts

43'-9" (min.)

12'-6"

(one omitted post)

unsupported span

(max.)

3
1

"
 ±

 1
"

"2
1

3'-1 6'-3" Post spacing

bolts and nuts (8 per splice)

" guardrail splice4
1" x 18

5

guardrail post bolt
" x 18" or 22"8

5

3
1

"
 ±

 1
"

3
1

"
 ±

 1
"

(typ.)

2'

See Note 2

8" or 12" block

See Note 2

8" or 12" block

6' post
6' post

3" x 4" (min.)

8"

7
"

guardrail bolt
" x 18" or 22"8

5

" recess nut8
5

on terminal sections

All posts except those

" plain round washer.4
3

1

" Ø hole4
3

" Ø hole (typ.)4
3

(typ.)

8"

(t
yp
.)

6"

(t
yp
.)

6"

(
ty

p
.)

1
4

"

(t
y
p
.)

7"

includes 2-feet (min.) between the back of the guardrail post

actual 8-inch or 12-inch offset.  Secure wood blocks to the posts

6' POST, 8" OR 12" BLOCK 6' POST CENTERED ON HINGE, 8" OR 12" BLOCK

See Note 2

8" or 12"

See Note 2

8" or 12"
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NO . 
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6 
7 
8 
9 
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MAX. 

WASHER DIME NSION TABLE 

DESIGNATOR I A B I C 
FWC16a I 0.649" 1. 780" I 0.090" 

~f- I 

w --:::: 
. N 

;:;:.:. 
' ~ 

I 
I 

l" I l" I l" I 

I 

I I 

0 ~ -
3" I 

I 

FWC22b I 0.938" 1.780" I 0.136" 

00 ROU ND WAS HERS 
Q1J RECTANGULAR GUARDRAIL 

PLATE WASHER 
FWC16a, FWC22b 

N 

" 
et:: 
0 

~ 
<{ 
w 
m 
' w 

et:: 

-

3/4"¢ DR 13116 " ¢ 
HOLE S FDR 
THRIE- BEAM 
POST 

i- 2114'• 

1':-. 3/4" 
' ' ' ' ' ' ' ' ' 

2: =~:::J=::::===:=1t:::== : 
: 
: 
' 
: 
: 
' 

- - c...:_ 
W6x9 DR W6x8.5 

STR UCTURALY 

@ID WIDE-FLANGE 
PWE-- , PWEOI 

N 

" 
et:: 
0 

~ 
<{ 
w 
m 
' w -et:: 

I 

'.::: 

sr 
CX) 

FWR03 
SEE NOTE ND. 12 

@J) TIMBER 
PDE - - , PDE02 

¾"¢ OR 13116"¢ 
HOLE FOR 
THRIE - BEAM 
POST 

TRANSITION POSTS 

-j ~p t~ts -j l¾ " 

□4: -vV ro --□- ====: J ~ v- ~6~ts 
~ J - : ~ I I 
" I -===== ; _r---_t -i--- ¾" 

~T1 1-- : 1 " .. rr- 4 112 .. 

i l µ:..j ~ 

roICJ rol[Jf 
PDB-- PDB-- T 

@ MODIFIED THRIE-BEAM 
TIMBER BLO CKOUTS 

o~m'301~ :'.' 
¾" __.M- -l f-4 112" 
HOLE ~ TC] i[J -

- :: - :: .::._m 
- - II r,' 
oo I : : oo .. _1· 

J_ " " 
T 

PDBO!a PDBO!b 

® W-BEAM TIMBER BLOCKOUTS 

REVISIONS SCALES SHOWN 
IDAHO 0 DATE BY NO. DATE BY NO. DATE BY ARE FOR 11 " X 17" 

TRANSPORTATION; ; 06 · 01 MSM 10 11 - 04 MSM 15 09 - 10 PLR PR I NTS □N L Y 
05-02 MSM 11 04- 06 MSM 16 0 8-1 1 RSC 

CADD FILE NAME 0 DEPARTMENT '1¥,.,,/0011,-I" 
09 - 03 MSM 12 11 - 06 MSM 17 06-17 RDL 612-11 0419.dan OR I GI NAL SIGNED BY ° KEV I N SABLAN 
11 - 03 MSM 13 05-07 MSM 18 08 -18 RDL DRAWING DATE 0 BOISE IDAHO DESIGN/ TRAFFIC SERVICES ENGINEER 
06 -04 MS M 14 11 - 08 JR V 19 03 19 RDL JUNE , 1988 

NOTES 

1. USE THE TRANSITION ON HI GHWAYS WHERE TH E POS TED SPEED LI MIT IS 45 
MPH OR HIG HER ANO WHERE 31" W- BEAM GUARDRAI L JOINS A BRIDGE RAIL OR 
PARAPE T , CAST- IN -PL ACE CONCRE TE BARRI ER, OR PRECAST CONCRETE 
BARRIER. THE GUARDRAIL TRANSITION SHOWN I S CONSIDERED TO BE A MASH 
TES T LE VEL 3 TRANSITION. 

2 . PROVIDE BARR I ER HARDWARE AS SHOWN AND AS SPEC I FIED IN THE 
PUBLICATION "A GUIDE TO STANDARDIZED HIGHWAY BARRIER HARDWARE." 
WHERE THE GUIDE AND PLANS CONFLIC T, PROV IDE HARDWARE COMP ONENTS AS 
SHOWN ON THE PLANS. 

3. WI DE - FLANGE OR TIMBER POS TS MAY BE USED UNLESS OTHERWISE INDICATED. 
USE THE SAME POST MAT ERIAL AS I N THE ADJOI NING 3 1" W- BEAM GUARDRAIL. 

4. USE TIMBER OR POLYETHYLENE BLOCKDUTS WI TH WI DE - FL ANGE POSTS. USE 
TIMBER BLOCKOUTS WI TH T IMBER POST S. USE THE SAME BLOCKOUT MATERIAL 
AS IN THE ADJOINING 31" W-BEAM GUARDRAI L. NAIL W-BEAM TIMBER 
BLOCKDU TS TO TI MBER POSTS TO RES TR ICT BL OC K RO TAT I ON. 

5. WHEN WIDE-F LANGE POSTS ARE USED AND WHEN PRACTICAL, INST ALL THE 
BOL TS <FB802l ON THE UPSTREAM SIDE OF THE POST IN RELATION TO THE 
ADJACENT TRAFFIC. 

6. CONSTRUCT CURB TY PE 5 BENEATH THE THRIE -BEAM SEC TION AS SHOW N. 
THE CURB CAN BE CAS T- IN - PLACE OR PRECAS T. 

7. THE FOL LOWI NG APPL Y TO VARYING BARR I ER CONNE CTIONS: 

A. BRIDGE RAI L OR PARAPE T: SEE BRIDGE PL ANS. 
8. CAST - IN -PL ACE CONCRE TE BARR IER : USE THE CONCRETE BARRIER TO 

THR JE - BE AM TR ANSIT ION CONNECTOR PL ATE. 
C. PRE CAS T CONCRETE BARRIER: 

1. USE THE CONC RETE BARR IER TO THRJE-BEAM TRANS I TION 
CONNECTOR PLATE. 

II. CHAMF ER THE TH E F IRS T 431/z INCHES OF TH E BARRIER THAT 
EXTENDS BEYOND THE FACE OF THE CURB BENE AT H THE 
TRANSITION. 

Il l. USE ANC HOR PINS TO PIN DOWN THE F I RST THREE BARR IER 
SECTIONS. 

8. THE FOLLOWING APPL Y TO THE CONCRET E BARR I ER TO THRIE-BE AM TERMINAL 
CONNECTOR PLATE: 

A. USE ASTM A36 ST EEL . 

8 . USE %·· THI CK STEE L FDR FL AT PLATES Pl AND P2. USE 1/4" ' TH ICK 
ST EEL FOR STIF FE NERS SI THROUGH SlO. 

C. WELD COMPONENTS WITH E60 ROD. 

D. WELD STIFFENERS LOCATED ON THE OU TSIDE EDGES OF THE COVER 
PLATES WITH 3/,6" CON TI NUOUS BACK WE LD ON EXTERNAL SIDES AND 1"16" 
FI LLET WELD BY l" LONG SPACED AT 2" ON IN TERNAL SIDES. 

E. WELD STIFFENERS LOCATED ON THE IN SIDE OF THE CO VER PLATES WITH 
3/,5" FIL L ET WELD BY l " LONG SPACED AT 2" ON I NTERNAL SIDES. 

F. WELD RECTANGUL AR AND TRIANGULAR COVER PLATES TOG ETHER WI TH A 
3~5" CONTJNUOUS BACK WEL D ON BOT H SIDES. 

G. GAL VAN I ZE CONNECT OR PL ATES AF TER PUNC HING AND ASSEMBLY. 
9. GALVANIZE THE THRIE - BEAM TERMINAL CONNECTOR PLATE. 

10. OVERLAP SPLICES SO THE EXPOSED W-BE AM EDGE I S DOWNSTREAM OF THE 
ADJACENT TRAFFIC. 

11. PROVIDE A MINIMUM OF 12' - 6" OF 31" W- BEAM GUARDRAI L BETWEEN THE 
GU ARDRAIL TRANS I TION AND A GUARDRAIL TERMINAL DR ANC HOR. 

12. INST ALL RECTANGULAR GUARDRAIL PL ATE WASHERS UNDER GUARDRAIL NUTS 
AT THE SPLICE BETWEEN THE THRIE-BEAM GUARDRAI L AND THRIE-BE AM 
TERM I NAL CONN ECT OR . 

13. DELINEAT E THE TRANSITION WITH TYPE 9 DELINE ATORS. SEE THE DELINEATOR 
STANDARD DRAWING FOR DELINEATOR SPAC ING. 

14. DRAW ING NOT TO SCALE. 

STANDARD DRAWING 

GUARDRAIL TRANSITION 
HIGH SPEED 

REQU IRES STANDARD DRAWING 615-1 
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!"¢ HOLES CTYP _) J 
EXAMPL E TRANSITION 31" W- BEAM GUARDRAIL 

C 

LEFT -HAND VERS ION RIGH T-H AND VERSION 

CONCRETE BARRIER TO THRIE - BEAM 
@ TRANS IT ION CONNECTOR PLATE 

FPB--, ASTM A36, SEE NOTE N0 . 8 

LL LL 

I 

I 

ru 
5/a" GUARDRAI L 
SPLICE BOL T 
AND RECESSED 
NUT WI TH 
RECTANGULAR 

d3® __.:,::.="--!--,_,=:::::..,,,~,,L--, ; GUARDRAI L 
MIN. 5 FBX22b HEX --,-,,.,,.,A 
BOL TS AND NUTS ....;;;,"===~.d===~-aad~ 
THROUGH BARRIER 
AN D FPB07 WITH 1 
FWC22b WASHER 
UNDER EACH BOL T 
HEAD AND NUT. 

Q) THRI E- BEAM 
TERMINAL 
CONNECTOR 

CONNEC TOR BO LT DETAIL 

PLATE WASHER 

J_ ~l E 
' J_ STIFFENER DIMENSION TABLE 

~ ==-:=J DIM. 
F-SHAPE I SINGLE SLOPE 

GD T @ T ® T NJ SHAPE SHAPE 
A 2¾" 4" 

...,, 
G --H-:J_ 
□• 

® 

DATE BY 
06 - 01 MSM 
05 - 02 MSM 
09-03 MSM 
11 - 03 MSM 
06 - 04 MSM 

B 78° 69° 
C 20" 20 " 

y H ...,, H y 

G --H-:_1_ f--- --j J_ f--- --j J_ 
□ c::==::JT =T 

D 95/s" 93/s" 
E 18¼" 18¼" 
F 2715" 313;;6" 

~ CID (ill G 1'/z" 1'/2" 
H 73/4" 7% " 

r~-jl y 
f--_!i__--j 1 Mr:_t_ 

~ T -=-. = T 

J l ½" 23/,5" 
K 11/15" 11/e" 
L 7" 7" 
M 3 " 3" 

G[) ® G@ N 93/4" 9%" 
D 1'/15" 113/iG" 

CONNECTOR PLAT E STIF FENER DETAIL 
SEE NOTE NO. 8 

REVISIONS SCALES SHOWN IDAHO * NO. DATE BY NO. DATE BY ARE FOR 11 "" X 17"" 
10 11 -04 MSM 15 09 - 10 PLR PRINTS □NL Y TRAN§POR TA TION ; j 
11 04 - 06 MSM 16 08-11 RSC 

CADD FI LE NAM E, DEPARTMENT '\,,,'°,l§J$.' 
12 11-06 MSM 17 06 - 17 RDL 612-1 1-0419.d n 
13 05 - 07 MSM 18 08 - 18 RDL DR AWING DATE, BOISE IDAHO 14 11- 08 JRV 19 03-19 RDL JUNE, 1988 

1"¢ HOL ES 12 " ~I 
CT YP ) I • • I_J_ 

@i THR IE - BEAM TRANSIT ION 
CONN ECTOR PLATE 

FPB07 

ORIGINAL SI GNED BY , KEVIN SABLAN 

DESIGN/TRAF FIC SERVI CES ENGINEER 

ITEM 
NO. 

1 
2 

Q) 

4 
5 

16 
17 

® 

® 
(@) 

@ 

~ 

' 4 
"'\) 

{ 

I 

@I 

@ 
(2 0) 
(? I) 

HIGH SPEED GUARDRAIL TRANSIT ION HARDWARE COMPONENTS 

COMPONENT DESCRIPTION 

THRIE -BE AM TERMINAL CONNE CTOR 
8 - SPACE NES TED THR IE-BEAM GUARDRAIL 

ASYMMETR I CAL W-THR JE BEAM 
TR ANSIT I ON SECTION 

8 4 " WIDE - FLANGE GUARDRAI L POST 
84 " TIMBER GUARDRAIL POS T 
72" WIDE-F L ANGE GUARDRAI L POST 
72" TIMBER GUARDRAIL POST 

MOD I FIED THR I E- BEAM BLOCKDUT 

W- BEAM BLOCKOUT 

5/a" X 11/4 GUARDRAI L SPLICE BDL T 
AND RE CESSED NUT 

5/4" X I O" GUARDRAIL BDL T AND 
RECESSED NU T 

5/4 ·· X 18' GUARDRAIL BDL T AND 
RECESSED NUT 

3/a" X 11/z " STRUCTURAL HEX BOL T 8, NUT 
1/e'' X 15" STRUC TURAL HEX BOLT & NUT 
5/4" PL AIN ROUND WASHER 
1/a" HARDE NED ROUND WASHER 
RECTANGULAR GUARDRAIL PLATE WAS HER 

THRIE-BEAM TRANSITION CONNECTOR 
PL ATE 

CONCRETE BARRIER TO THRIE-BEAM 
TRANSIT I ON CONNECT OR PLATE 

16D GALVAN I ZED NAI L 
CURB 

QTY. WIDE - FLANGE 
POST 

1 RTEOlb 
2 RTM08o OR b 

I RWTO lb 

7 PWE --

7 
2 PWEOl 
2 

7 PDB-- DR 
POL YETHYLENE 

2 
PDBO l b DR 

POLY ETHY LENE 

32 FBBOI 

16 FBB03 

16 -

14 FBX16b 
5 FB X22b 
16 F WC16a 

IO FWC22b 

12 FWR03 

I FPB07 

1 FPB--

4 -
1 N/A 

ORIGINAL STORED 
AT: I TO , 

Headquarters 
3311 West State 

Boise, Idaho 

STAN DARD DRAWING English 
GUARDRAIL TRANSITION 

HIGH SPEED 

REQUIRES STANDARD DRAW I NG 615 - 1 
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612-11 
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TABLE 

TIMBER 
POST 

RTEOlb 
RTM08a OR b 

RWTOl b 

PDE--

PDE02 
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POBOlo 
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FWC 16a 
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WETLAND IMPACTS

0.08 ac.

Wetland impact

W1

0.03 ac.

Wetland impact

W3

0.02 ac.

Wetland impact

JD1

0.23 ac.

Wetland impact

W1 0.08 ac.

Wetland impact

W2

AREA

IMPACT

WETLAND 

RIVERSIDE  ROAD

RIVERSIDE  ROAD

Line to be constructed

Line to be constructed

Slope staking

Slope staking

Slope staking

Slope staking

Proposed edge of pavement

Proposed edge of pavementProposed drainage ditch

Proposed edge of pavement

Proposed edge of pavementExisting edge of pavement

Existing edge of pavement

Existing edge of pavement

Existing edge of pavement
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Proposed drainage ditch
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JD2

JD1
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STAIRWAY AND GATE DETAILS

STAIRWAY DETAIL

Remove fence handrail and post

Existing ground

finish ground

Proposed road surface,

return to property owner

Remove rock steps and

(this sheet)

See stairway detail

Existing stairway,

RIVERSIDE  ROAD

GATE DETAIL

height/embedment

Match existing post

approx.

12' 
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to match existing finish

to a clean smooth surface and paint

Cut existing handrail, plug end, grind

12"

min.

12"

min.

 

*NOTE:

per ADA 505.102

overhang at top and bottom

meet ADA standards; handrail

This stairway handrail does not

12"

min.

Finish ground

Steel post

Remove ornamental gate

location of gate with landowner

approved location.  CO to verify 

Reset ornamental gate per CO-

STAIRWAY & GATE LOCATION

N

Scale : 1"=50'

150+25 LT

Set posts in concrete
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    NO SCALE

SPACING FOR MULTIPLE INSTALLATION

BRACKETANTI-TWIST PLATE

PLATFORM

SHELF

CLAMP

SPACER
DOUBLE MAILBOX INSTALLATION

SINGLE MAILBOX INSTALLATION

1.

as established by the the U.S. Postal Service.

height of mailbox above ground level are 

Spacing between multiple mailboxes and 

Ground Line

m
e
ta

l 
p

o
s
ts

m
a
x
. 
d
e
p
th

 f
o
r

Bend

Platform

1-lockwaher, 1-nut

2-washers,

bolt (stove bolt), 

slotted round head 

standard weight pipe

muffler clamps

Length to fit

Bracket

Shelf

Platform

standard pipe

with pipe supports

Anti-twist plate welded 

Bracket

wooden post
1-lockwasher, 1-nut

hex bolt, 2-washers,
m

a
x

 d
e
p

th

 

See Note 1

H (min.)

See Note 1

H (min.)

S
e
e
 N

o
te

 1

H

4 - holes

muffler clamp

8 - slots

8 - slots

4 - holes

6 - slots
8 - holes

1-lockwasher, 1-nut

hex bolt, 2-washers,

1-lockwasher, 1-nut

hex bolt, 2-washers,

W646-2       DRAFT:    11/2014                              

REVISED:                                                 

DETAIL APPROVED FOR USE  --/---- 

WESTERN FEDERAL LANDS HIGHWAY DIVISION
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"
4

3
"

4
1

2
"

4
3

3

"
2

1
1

"
2

1
7

SERIES A
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PRELIMINARY

Chain link fabric

Line post

Tension wire Truss rod

Brace

or pull post

Gate, end, corner

Stretcher bar

AREA

GATE

As Specified

Fabric band Stretcher bar

Truss rods

Brace
Line post

Truss rod

PULL POST AND CORNER POST BRACING

End post Fabric band

End pull post

Turnbuckle

fabric

Chain link

Pull post

Turnbuckle

Fabric band

Stretcher bar

post

Anchor line

IRON STRAP

ABOVE GROUND

WIRE FABRIC

SINGLE PANEL

band

Fabric

DOUBLE PANEL GATES

fabric

Chain link

selvage

Knuckled

latches directly to post.

for single gate.  Gate

No concrete block required

NOTE:

H

D

D

D

H

OF FABRIC,H

HEIGHT

CONCRETE,D

DEPTH OF

D DDD D

DD

D D D

strap

Iron
wire

Tension

bar

Stretcher Line post

Top cable

Cable turnbuckle

Top cable

Top cable

Corner post

turnbuckles

Cable

Top cable
Cable turnbuckle

turnbuckle

Cable
turnbuckle

Cable

Cable turnbuckles

Cable turnbuckle

10" round sect.

10'-0"

sect.
12" round

10'-0"

sect.
12" round

sect.
10" round

10'-0"

10
'-0

"10'-0"

section

round

10" 
section
round
10"

corner

section for

12" round

section

round

12" 
18"

sect.
12" round

sect.

12" round

10'-0"

set in conc.)

(typ. when posts

10" round sect.
10'-0" 10'-0"

12" round sect.

CHAIN LINK FENCE - 3', 4' and 5'

band at the post.

turnbuckles fastened via the fabric

top cable with galvanized cable 

top cable along all fence.  Terminate

Install a 3/8" diameter galvanized steel

All concrete is class "F" or better.

8'

6'

5'

4'

3'

42"

36"

36"

30"

30"

38"

32"

32"

26"

26"

IN CONC.(MIN.)

DEPTH OF POST

1"-2"

1"-2"

1"-2"

1"-2"

1"-2"

CHAIN LINK FENCE - 6' AND 8'

Eye top post cap

(See detail and note)

Fabric selvage

Stretcher bar

or brace post

Corner, end

device

with tensioning

Truss rod

Line post

vertically along post

14" c.c. spacing

bottom of fence with

posts at top and

Fasten fabric to line

band

Regular brace

vertically

max. spacing

with 12" c.c.

of stretcher bar

at top and bottom

stretcher bar. Place

Tension bands for

horizontally

at 18"spacing

Ring fastener

selvage

Knuckled

TIGHTENER
INDUSTRIAL TRUSS TURNBUCKLE

5

1

2

3

4

A

B

C

D

E

selvage

Knuckled

BRACE BAND DETAIL

SELVAGE DETAIL

TENSION BAND DETAIL

A

D

E

D

D

D

CONNECTION DETAILS

D

D

C

A

B

horizontally

at 24" spacing

Ring fastener

end cap

Brace rail

NOTES:

Anchor line post

GENERAL NOTES

selvage

Twisted

Tension bands: 

Truss rods: 

Brace bands:  

removal.

posts.  Fit post caps tightly to prevent

Provide rounded tops for all other round

carrying a top cable through the post. 

Post caps:  provide eye-top caps for all posts

Knuckled selvage

knuckled selvage

Twisted or 

Bottom - knuckled selvage

Top - twisted selvage

Fence height 6' and over:

top and bottom knuckled selvage.

Fabric selvage: fence height under 6': 

Provide chain link fence materials.

Brace band

Brace band

Brace band

Fabric selvage

Brace band

Brace band

12" round sect.
12" round sect.

Do not install double panels more than 300'  apart on 
tangents or more than 250'  apart on any curve.  for 
curves with radii sharper than 1150' , install a double
panel on each curve end, plus one additional panel 
for each 10° of deflection, evenly spaced, between 
the curve ends.

Pull post bracing on 6'  and 8'  fence is the
same as corner bracing.

A drop bar locking device is required for all double gate
installations. The drop bar must be able to be inserted
into the concrete block at least six inches.

tension wire

and bottom

for top cable

(eye and eye)

Turnbuckle

CHAIN LINK FENCE DETAILS
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CONTROL QUANTITIES

TABULATION OF TEMPORARY TRAFFIC
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(BEGIN)

PROJECT LIMIT SIGNING

CONTROL PLAN

TEMPORARY TRAFFIC

Schnoors

Bonners Ferry

K O O T E N A I

R I V E R

dao
R  e
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viR
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N A T I O N A L

K O O T E N A I

Land Fill

Sanitary

Sand Pit

Sand Pit

2

BEGIN PROJECT

9+76.97

ID BOUNDARY 5806(1)

END PROJECT

N

27

247+00

ID BOUNDARY 5806(1)

NOT TO SCALE

NOT TO SCALE

1
8

A

Location of "BUMP" sign to be as determined by the CO.3.

control details.
See sheets L.4 thru L.7 for additional temporary traffic2.

at minor road and major intersections.
See sheet L.5 for temporary trafic control requirements1.

NOTE:

3
5
0
'

G20-1

ROAD  WORK

NEXT 6 MILES

WORK

 ROAD 

700 FT

3
5
0
'

3
5
0
'

W20-1

WORK

 ROAD 

350 FT W13-1P  
W20-1 over 3

5
0
'

G20-2 ROAD  WORK
END

W8-1 BUMP

BEGIN PROJECT DETAIL
NOT TO SCALE

BEGIN PROJECT

10+00.00
ID BOUNDARY 5806(1)W8-1BUMP

25
MPH

27+00
ID BOUNDARY 5806(1)

BEGIN CLOSURE
G20-2ROAD  WORK

END

35
0'

W16-8P
W20-1 over

WORK

 ROAD 

 AHEAD 

RIVERSIDE ROAD

W
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t S
id

e
 R
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a
d

Lions Den Road

(Block both lanes)
2 - Type III barricade

350'

G20-3

ROAD
CLOSED
AHEAD

BEGIN CLOSURE DETAIL

WORK

 ROAD 

 AHEAD 

RIVERSIDE ROAD

W16-8P
W20-1 over

G20-2ROAD  WORK
END

3
5
0
'

sheet L.3
details, See

End of Project

Riverside  Road

Riverside  Road
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2

BEGIN PROJECT

9+76.97

ID BOUNDARY 5806(1)

END PROJECT

N

27
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Land Fill
Sanitary

Sand Pit

Sand Pit

WORK

 ROAD 

700 FT
W20-1

G20-2 ROAD  WORK
END

W8-1BUMP

W8-1BUMP

WORK

 ROAD 

350 FT W13-1P  
W20-1 over

25
MPH

END PROJECT

247+00
ID BOUNDARY 5806(1)

NOT TO SCALE

END PROJECT DETAIL

NOT TO SCALE

1
8

A

Location of "BUMP" sign to be as determined by the CO.3.

control details.
See sheets L.4 thru L.7 for additional temporary traffic2.

at minor road and major intersections.
See sheet L.5 for temporary trafic control requirements1.

NOTE:

(END)

PROJECT LIMIT SIGNING

CONTROL PLAN

TEMPORARY TRAFFIC

Mission
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Schnoors

Bonners Ferry

K O O T E N A I

R I V E R
Riverside  Road

350'
ROAD
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1
8
A(Block both lanes)

2 - Type III barricade

NOT TO SCALE

END CLOSURE DETAIL

END CLOSURE

219+95
ID BOUNDARY 5806(1)

Riverside  Road

See sheet L.2
Begin of Project details
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DETOUR
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DETOUR

RIVERSIDE ROAD

M4-8a

350'

W20-2d

DETOUR

RIVERSIDE ROAD

W16-8P

M4-9 over

RIVERSIDE ROAD

DETOUR

DETOUR

RIVERSIDE ROAD

RIVERSIDE ROAD

DETOUR W16-8P

M4-9 over

W16-8P

M4-9 over

DETOUR

RIVERSIDE ROAD

RIVERSIDE ROAD

DETOUR

RIVERSIDE ROAD

DETOUR

DETOUR

RIVERSIDE ROAD

 AHEAD 

DETOUR

END

DETOURM4-8a

RIVERSIDE ROAD

DETOUR

DETOUR

RIVERSIDE ROAD

W16-8P

M4-9 over
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M4-9 over
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    NO SCALE

G20-2

G20-2

G20-2

G20-1

See Note 11

G20-1

See Note 11
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M
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d

W20-1

See Note 10

W20-1

See Note 10

W20-1 over

W16-8P

See Note 9

W20-1 over

W16-8P

See Note 9

W20-1

Ro
ad
 N
am

e

SIGN SPACING TABLE

ROAD TYPE

DISTANCE BETWEEN

A B C

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

ROAD  WORK

END

WORK

 ROAD 

 AHEAD 

ROAD  WORK

END

ROAD  WORK

END
ROAD  WORK

END

WORK

 ROAD 

 AHEAD 

WORK

 ROAD 

 AHEAD 

W20-1

See Note 10

W20-1

See Note 10

G20-2

Erect all project advance warning signs before starting construction work.

Not all details shown on the temporary traffic control sheets may be applicable 

to this project. The Contractor may add or delete information and details in this 

traffic control plan as necessary to accommodate actual operations.

Where advance warning signs, placed as shown, interfere with permanent signs, 

locate the warning signs as determined by the CO for best results.  Vary 

messages as required.

Additional or different message signs may be required to fit the actual 

construction conditions.

Install advisory speed plates under the W20 series warning signs as needed to 

indicate a maximum recommended speed through the construction area.

Ensure all sign supports exposed to impact by traffic meet the requirements of 

NCHRP-350 or MASH for crashworthiness.

Maintain two-way traffic during all non-work hours except as approved by the CO.

Do not store traffic control devices along the roadway when not in use.  Cover 

post-mounted signs when not applicable.

If W20-1 is placed on a roadway other than that on which the actual 

construction work occurs, include a supplementary plaque indicating the name 

of the road on which the construction does occur (applies to major roads only).

The message on the W20-1 signs may be "ROAD WORK AHEAD" or may specify 

the distance to the work area in feet or in miles.  Install an additional W20-1 

each end of the project.  Show the distance on the G20-1 sign to the nearest 

whole mile. 

If signing on a roadway under a jurisdiction other than the client agency, verify 

that an encroachment permit has been obtained.

State standards may be used as an alternative if approved by the CO.

Refer to the Section 635 of the Special Contract Requirements for allowable 

retroreflective sheeting types.

Expressway / Freeway
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ADVANCE 
W

ARNI
NG 

AREA

A

A

    ROAD  NAME  

    ROAD  NAME  

ROAD  WORK

NEXT xx MILES

WORK

 ROAD 

xxxxxxx

WORK

 ROAD 

 xxxxx 

WORK

 ROAD 

xxxxxxx

WORK

 ROAD 

xxxxxxx

ROAD  WORK
NEXT xx MILES

W13-1P
(optional)

W13-1P
(optional)

xx
MPH

xx
MPH

STANDARD APPROVED FOR USE  6/2005  

       DRAFT:    6/2014                               
REVISED:                                                 

For work zones that are 2 miles or more in length, install G20-1 signs at 

signs "B" feet apart according to the Sign Spacing Table.
sign when approach speeds exceed 50 MPH.  When used place the two W20-1 

Rural greater than 50 MPH

Urban and Rural 35 MPH to 50 MPH

Urban and Rural 30 MPH and less

1000

500

350

100

1500

500

350

100

2640

500

350

100

SIGNS IN FEET

635-1

ADVANCE SIGNING

TEMPORARY TRAFFIC CONTROL
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NOTE:



PRELIMINARY

    NO SCALE

Traffic flow

Traffic flow

Signs are shown for one direction of travel only.  Place devices similar to 

those depicted for the opposite direction of travel.

Final location and spacing of signs and devices may be changed to fit field 

conditions as approved by the CO.

For pilot car operation, mount the "PILOT CAR FOLLOW ME" (G20-4) sign 

at a conspicuous location on the rear of vehicle. Prominently display the 

name of the Contractor on the pilot car.

If closure is completely within the project limits, eliminate the "ROAD 

WORK AHEAD" (W20-1) and "END ROAD WORK" (G20-2) signs.

For night time flagging operation, provide floodlighting at flagger stations.

Do not allow equipment, materials, or vehicles to be parked or stored in 

the buffer space.

(See Length and

Spacing Table)

LENGTH AND SPACING TABLE

APPROACH

SPEED* 1.

2.

3.

4.

5.

6.

(See Length and

Spacing Table)

WORK SPACE

G20-2

See Note 4

W20-1

See Note 4

W3-4

W16-2P

(optional)

W20-7

SIGN SPACING TABLE

ROAD TYPE

DISTANCE BETWEEN

A B C

* Approach speed based on the regulatory 

posted speed, not the advisory speed.

BUFFER SPACE

BUFFER SPACE

LENGTH

NOTE:

Expressway / Freeway

WORK

 ROAD 

 AHEAD 

BE

PREPARED

TO  STOP

ROAD  WORK

END

xxx

FEET

ADVANCE WARNING AREA (See Sign Spacing Table)

TERMINATION AREAVARIABLEBUFFER SPACEABC

(optional)

A

Flagger location

Flagger location

635-5

STANDARD APPROVED FOR USE  6/2005  

       DRAFT:    8/2013                               

REVISED:                                                 

MPH

70

65

60

55

50

45

40

35

30

25

20

FEET

730

645

570

495

425

360

305

250

200

155

115

Rural greater than 50 MPH

Urban and Rural 35 MPH to 50 MPH

Urban and Rural 30 MPH and less

SIGNS IN FEET

1000

500

350

100

1500

500

350

100

2640

500

350

100

(WITH FLAGGERS)

ROAD CLOSURE LAYOUT

TEMPORARY TRAFFIC CONTROL

STATE PROJECT
NUMBER

SHEET
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U.S. DEPARTMENT OF TRANSPORTATION
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PRELIMINARY

    NO SCALE

Traffic flow

Traffic flow

See Note 4

W20-1 W20-7W20-4

See Note 4

G20-2

Spacing Table)

(See Length and

(optional)

WORK SPACE (optional)(optional)

(optional)

W13-1P

(optional)

W16-2P

7.

6.

5.

4.

3.

2.

1.

the buffer space.

Do not allow equipment, materials, or vehicles to be parked or stored in 

Requirements, Section 156.

For project specific minimum width, refer to the Special Contract 

For night time flagging operation, provide floodlighting at flagger stations.

WORK AHEAD" (W20-1) and "END ROAD WORK" (G20-2) signs.

If closure is completely within the project limits, eliminate the "ROAD 

name of the contractor on the pilot car.

a conspicuous location on the rear of vehicle.  Prominently display the 

For pilot car operation, mount the PILOT CAR FOLLOW ME (G20-4) sign at 

conditions as approved by the CO.

Final location and spacing of signs and devices may be changed to fit field 

those depicted for the opposite direction of travel.

Signs are shown for one direction of travel only.  Place devices similar to 

LENGTH AND SPACING TABLE

SPEED*

APPROACH

AREA

TAPER

SPACE

BUFFER

SPACE

WORK

CHANNELIZING DEVICE

not the advisory speed.

Approach speed based on the regulatory posted speed, *

SIGN SPACING TABLE

ROAD TYPE

DISTANCE BETWEEN

A B C

LENGTH

BUFFER SPACE
NOTE:

Expressway / Freeway

WORK

 ROAD 

 AHEAD 

ONE  LANE

ROAD

 AHEAD 

xx
MPH

xxx

FEET

ROAD  WORK

END

ATAPER AREABUFFER SPACEVARIABLEBUFFER SPACETAPER AREAABC

(See Length and Spacing Table)ADVANCE WARNING AREA (See Sign Spacing Table) TERMINATION AREA

Device spacing

BUFFER SPACE

Channelizing devices

Flagger location

Flagger location

635-6

STANDARD APPROVED FOR USE  6/2005  

       DRAFT:    8/2013                               

REVISED:                                                 

MPH FEET

730

645

570

495

425

360

305

250

200

155

115

70

65

60

55

50

45

40

35

30

25

20

Rural greater than 50 MPH

Urban and Rural 35 MPH to 50 MPH

Urban and Rural 30 MPH and less

SIGNS IN FEET

1000

500

350

100

1500

500

350

100

2640

500

350

100

 (WITH FLAGGERS)

SINGLE LANE CLOSURE LAYOUT 

 TEMPORARY TRAFFIC CONTROL

SPACING IN FEET

20

20

20

20

20

20

20

20

20

20

20

140

130

120

110

100

90

80

70

60

50

40

140

130

120

110

100

90

80

70

60

50

40

50' - 100' 50' - 100' (optional)

See Note 6

10' min.

STATE PROJECT
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WIDTH

"X"

AREA

1

1

1

2

2

2

3

4

3

NUMBER

OF POSTS

POST SIZE D HOLE SIZE

WOOD POST SELECTION TABLE

SINGLE POST SIGN TWO POST SIGN

SIGN INSTALLATION ANGLE

POST DETAIL

S
e
e
 N

o
te

 5

S
e
e
 N

o
te

 5

See Note 4
E

d
g

e
 o

f
 t

r
a
v

e
le

d
 w

a
y

E
d

g
e
 o

f
 p

a
v

e
d

 s
h
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CL

    NO SCALE

Post

Local tangent

Bottom of sign panel

X

H
1

H
1

D

H
2

0.75X

X

X

H
2

Y
D

H
1

0.2X

0.6X

0.2X

D

See post detail (typ.)

Break-away holes.

Long side of post

D

90°

93°

635-14

STANDARD APPROVED FOR USE  6/2005  

       DRAFT:    10/2017                              

REVISED:                                                 

6" x 6" or larger.

Use 7' minimum spacing between posts for sign posts 

and 6' minimum mounting height for secondary sign.  

use 7' minimum mounting height for main sign 

a minimum lateral distance of 1' behind the face of 

lateral offset of 2' may be used.  In areas with curbs, 

Diamond ≤ 48"

> 30'

> 17'

12' - 16'

> 13'

< 10

65 - 95

65 - 95

50 - 65

50 - 65

20 - 50

10 - 20

10 - 20

6 x 6

4 x 6

4 x 6

6 x 6

4 x 6

4 x 4

6 x 6

4 x 6

4 x 4

(INCH) (INCH)

48

48

48

48

48

36

48

48

36

(INCH)(SQFT)

Other Shapes ≤ 48"
Diamond ≤ 36"

Other Shapes ≤ 12'
Diamond ≤ 48"

200'

1
4

"
4
"

5
' 
m

in
.

4
' 
m

in
.

6' - 12'

WOOD POSTS

SIGN INSTALLATION

TEMPORARY TRAFFIC CONTROL

" dia. bolts 4
1Attach sign panels with a minimum of 2 - 

2

1.5

1.5

2

1.5

0

2

1.5

0
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FEDERAL LANDS HIGHWAY

U.S. CUSTOMARY STANDARD

STANDARD

1.

2.

3.

4.

5.

6.

7. State standards may be used as an alternative if approved
by the CO.

per post.

H1 and H2 = Overall post length.  
Select post lengths to fit field conditions.

D = Post embedment depth for average soil conditions.

In areas where lateral distance is limited, a minimum 

the curb may be used.

In pedestrian locations, or in areas with obstructed views, 

NOTE:

See table for hole size
parallel to sign face. 
Field drill holes through post 
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CONTROL QUANTITIES

TABULATION OF PERMANENT TRAFFIC
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PRELIMINARY

N

N

sign, AREA CLOSED

Remove and reset

NWR/NO HUNTING ZONE

Remove and reset sign,

Type B, 6" solid white 

Apply pavement markings

Type B, 4" solid double yellow

Apply pavement markings

of pavement

Proposed edge

NWR

Existing sign to remain,

Type B, 6" solid white 

Apply pavement markings

STOP, 

Remove and reset sign,

MYRTLE FALLS TRAIL

Remove and reset sign,

1 LANE BRIDGE/25 MPH

Remove and reset sign,

NWR

Remove and reset sign,

NWR Information

Remove and reset sign,

BEGIN PROJECT

9+76.97

IMPROVEMENTS

RIVERSIDE ROAD

ID BOUNDARY 5806(1)

BEGIN RECONSTRUCTION

sign, SPEED LIMIT 25

Remove and reset

NWR/AREA CLOSED

Remove and reset sign,

NWR, AREA CLOSED

Remove and reset sign,

STOP, RIVERSIDE

Remove and reset sign,

Existing sign to remain

Existing sign to remain

of pavement

Proposed edge

Type B, 4" solid double yellow

Apply pavement markingsZONE

HUNTING

sign, NO

and reset

Remove

Existing sign to remain

Existing sign to remain

See sheet M.11

4 Solid double yellow

SPEED

LIMIT

35

 

R2-1

See sheet M.11

4" Solid double yellow

LIO
NS D

EN R
OAD

NO HUNTING ZONE

Remove and reset sign,

SPEED LIMIT 25

Remove and reset sign,

AREA CLOSED

Remove and reset sign,

AREA CLOSED

sign system,

Remove and reset

NWR NO HUNTING ZONE

Remove and reset sign,

NWR Information

Remove and reset sign,

417

Remove and reset sign,

NWR (2)

Remove and reset sign,

NO PARKING

Remove and reset sign,

SPEED LIMIT 35

Remove and reset sign,

287

Remove and reset sign,

WESTSIDE ROAD

W
E
S
T
S
ID
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O
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D
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DE 
ROAD

STATE PROJECT
NUMBER

SHEET

ID BOUNDARY 5806(1) M.2
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PRELIMINARY

N

N

NWR (2), NWR (3)

Remove and reset signs,
NWR (2), NWR (3)

Remove and reset signs,

of pavement

Proposed edge

of pavement

Proposed edge
4" broken yellow

Type B, 4" solid yellow 

Apply pavement markings

Type B, 4" broken yellow 

Apply pavement markings

Type B, 6" solid white 

Apply pavement markings

Type B, 6" solid white 

Apply pavement markings

sign, NWR (2)

Remove and reset

See sheet M.11

4" Broken yellow

4" Solid yellow

See sheet M.11

4" Broken yellow

See sheet M.11

4" Broken yellow 

STOP 

R1-1

Type B, 4" broken yellow 

Apply pavement markings

5
5
+

0
0

6
0
+

0
0

Type B, 4" solid double yellow

Apply pavement markings

See sheet M.11

4" Solid double yellow
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PRELIMINARY

N

3

2

1

3

2

1

N

Type B, 6" solid white 

Apply pavement markings

Type B, 6" solid white 

Apply pavement markings

Type B, 4" solid double yellow

Apply pavement markings

Type B, 4" solid double yellow

Apply pavement markings

of pavement

Proposed edge

of pavement

Proposed edge

NWR (2)

signs, NWR (1),

Remove and reset

Auto-tour mile marker

Remove and reset sign,

NWR (1), NWR (2)

Remove and reset signs,

NWR (2), NWR (2)

Remove and reset signs,

EXIT ONLY

Remove and reset sign,

NWR

to remain,

Existing sign

DEEP CREEK TRAIL (3)

Existing signs to remain

DEEP CREEK TRAIL (3)

Existing sign to remain,

sign post

Remove

WILDLIFE REFUGE

sign, KOOTENAI

Remove and reset

See sheet M.11

4" Solid double yellow
STOP 

R1-1

See sheet M.11

4" Solid double yellow

 

 W11-2

20' crosswalk

Pavement markings, Type B,

 

STRIPING

PEDESTRIAN CROSSING

2'2'

6
'

STOP 

R1-1

W11-2

W11-2 

 W11-2

500

FEET
W16-2P

NO PARKING ANYTIME

Remove and reset sign,

FRUIT RESERVED FOR WILDLIFE

Remove and reset sign,

MILEPOST

Remove and reset sign,

W16-7P

W16-7P

W16-7P

STATE PROJECT
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PRELIMINARY

3

2

1

N

N

KOOTENAI WILDLIFE REFEUGE

Remove and reset sign,

Chevron - left

Remove and relocate sign,

YIELD with STOP SIGN

MALLARD ROAD & replace

Remove and relocate signs,

Type B, 6" solid white 

Apply pavement markings

Type B, 6" solid white 

Apply pavement markings

Type B, 4" solid double yellow

Apply pavement markings

Type B, 4" Solid double yellow

Apply pavement markings

of pavement

Proposed edge

of pavement

Proposed edge

A RIVER RUNS THROUGH IT

Remove and reset signs,

to remain

Existing sign

Existing sign to remain

See sheet M.11

4" Solid double yellow

See sheet M.11

4" Broken yellow 

See sheet M.11

4" Broken yellow 

See sheet M.11

4" Solid double yellow

M
ALL

ARD
 R

O
AD

Left curve ahead

Remove and reset sign,

Object marker

Remove and reset signs,

Object marker

Remove and reset signs,

Object marker

Remove and reset signs,

Object marker

Remove and reset signs,

 W11-2

500

FEETW16-2P

4" broken yellow 

markings Type B,

Apply pavement

Type B, 4" broken yellow 

Apply pavement markings

Object marker

Remove sign,

STOP

R1-1

 

 

W1-8L
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PRELIMINARY

N

N

Type B, 6" solid white 

Apply pavement markings

Type B, 4" solid double yellow

Apply pavement markings

Type B, 6" solid white 

Apply pavement markings

of pavement

Proposed edge

of pavement

Proposed edge

 

See sheet M.11

4" Broken yellow 

See sheet M.11

4" yellow stripe

See sheet M.11

4" Solid double yellow

Type B, 4" broken yellow 

Apply pavement markings

Type B, broken yellow 

Apply pavement markings

See sheet M.11

4" Broken yellow

4" Solid yellow

4" broken yellow

Type B, 4" solid yellow 

Apply pavement markings
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ID BOUNDARY 5806(1) M.6
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PRELIMINARY

N

N

Type B, 6" solid white 

Apply pavement markings

Type B, 6" solid white 

Apply pavement markings

of pavement

Proposed edge

of pavement

Proposed edge

See sheet M.11

4" Broken yellow 

See sheet M.11

4" Broken yellow

Type B, 4" broken yellow 

Apply pavement markings

Type B, 4" broken yellow 

Apply pavement markings
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PRELIMINARY

N

N

Type B, 6" solid white 

Apply pavement markings

Type B, 6" solid white 

Apply pavement markings

of pavement

Proposed edge

of pavement

Proposed edge

See sheet M.11

4" Broken yellow 

See sheet M.11

4" Broken yellow 

Type B, 4" broken yellow 

Apply pavement markings

Type B, 4" broken yellow 

Apply pavement markings
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PRELIMINARY

N

N

Type B, 4" solid double yellow

Apply pavement markings

Type B, 4" solid double yellow

Apply pavement markings

of pavement

Proposed edge

of pavement

Proposed edge

Type B, 6" solid white 

Apply pavement markings

Type B, 6" solid white 

Apply pavement markings

SPEED LIMIT 25

Remove and reset sign,

THROUGHIT

A RIVER RUNS

Remove and reset sign,

See sheet M.11

4" Broken yellow 
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R
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A
K

E
 R
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D

See sheet M.11

4" Solid double yellow

SPEED LIMIT 35 & RIVERSIDE

Remove and reset sign,

YIELD

MIRROR LAKE ROAD &

Remove and reset signs,

See sheet M.11

4" Solid double yellow

Type B, 4" broken yellow 

Apply pavement markings

 

R2-1

 

SPEED

LIMIT

35

W1-1L

 

R2-1

SPEED

LIMIT

25
CO

coordinate location with

Dynamic Warning Sign,

Sign System, relocate

See sheet M.11

4" Broken yellow

4" Solid yellow

4" broken yellow

Type B, 4" solid yellow 

Apply pavement markings

2
2
0
+

0
0

2
1
5
+

0
0

STATE PROJECT
NUMBER

SHEET

ID BOUNDARY 5806(1) M.9

 

 

3
:3

9
 P

M
 
 
 

6
 A

u
g
u
s
t 

2
0
2
0

]
P

e
r
m

 1
5
 [

S
h
e
e
t]

 
 
 
[

F
:\

6
9

7
5

 R
iv

e
r
s
id

e
 R

o
a
d

 I
m

p
r
o

v
e
m

e
n

ts
\d

g
n

\i
d

-
a
2

1
5

8
0

6
1

_
R

iv
e
r
s
id

e
\i

-
d

-
a
2

1
5

8
0

6
1

_
p

.d
g

n

PLAN

TRAFFIC CONTROL

PERMANENT



PRELIMINARY

N

of pavement

Proposed edge

Type B, 4" solid double yellow

Apply pavement markings

Type B, 6" solid white 

Apply pavement markings

facing east

FERRY CITY LIMITS,

& LEAVING BONNERS

RISK IT, Facing west

CLICK IT - DON'T

FERRY CITY LIMITS;

ENTERING BONNERS

SPEED LIMIT 25;

Remove and reset signs,

SPEED LIMIT 25

Remove and reset sign,

247+00

IMPROVEMENTS

RIVERSIDE ROAD

ID BOUNDARY 5806(1)

END RECONSTRUCTION

END PROJECT

See sheet M.11

4" Solid double yellow

BICYCLE & SHARE THE ROAD

Remove and reset signs,

W1-1R

 

2
4
5

2
3
5 63301-0000 Sign System)

CO (incidental to Item

coordinate location with

Sign inductive loops,

Install Dynamic Warning

STATE PROJECT
NUMBER

SHEET

ID BOUNDARY 5806(1) M.10
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PRELIMINARY

    NO SCALE

required by the maintaining agency.

pavement markings when specified on the plans or when 

Typical pavement marking widths are shown.  Use wider 

for curve widening transition locations.

throughout the curve widening area.  See staking details 

the roadway.  Maintain a constant shoulder width "s" 

curve widening "w" to achieve equal lane widths within 

Paint centerline pavement markings on curves with 

curb interface when curb is present.

Place edge line pavement markings at asphalt/concrete 

3.

2.

1.

TYPICAL PAVEMENT MARKING APPLICATIONS

CENTERLINE MODIFICATION FOR CURVES WITH WIDENING APPLIED ON INSIDE

CENTERLINE DETAIL

See Note 2 for treatment of curves when widening "w" is split equally on both sides of centerline 

CL
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Transition

Curve widening

Transition
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 w

2
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2
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2
w

when specified in plans

required by the maintaining agency

when specified in the plans or when 

Increase spacing between parallel lines markings when specified

Approach road pavement 

break specified in plans

extension when edge line

line when specified in plans

yellow centerline

line extension 

Turnout

Edge of pavement

allow sufficient sight distance

Major approach road

Minor approach

Centerline as required

Edge line when specified in plans

and location of top lift pavement joint

Offset centerline for pavement markings 

Design 

Edge line when specified in plans

W634-2                                                      

REVISED:  10/2012                                        

DETAIL APPROVED FOR USE  10/2007 

WESTERN FEDERAL LANDS HIGHWAY DIVISION

PAVEMENT MARKINGS

LINEAR

4" solid white edge line

4" dotted white line
4" dotted white

4" solid white edge

4" solid double

Locate 12" wide stop line to
4" broken yellow centerline

3
0
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m

a
x
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4
' 
m

in
.

2'
10'30'10'30'10'

2' to 6'

2
"

2
"

4
"

4
"

U.S. CUSTOMARY DETAIL

DETAIL
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SHEET

M.11
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PRELIMINARY
SINGLE POST SIGNS

POST DETAIL

THREE POST SIGNS FOUR POST SIGNS

MINIMUM DISTANCE TO SIGN

SIGN INSTALLATION ANGLE

SIGNS WITHOUT ANGLES

TYPICAL MOUNTING FOR

WOOD POST SELECTION TABLE

Direction of traffic flow

SIZE

POST NUMBER OF POSTS

1 2 3 4 D

diameter

and hole

depth

Notch

from curb

Offset (W)

Lateral

Height (V)

Mounting

5.

4.

3.

2.

1.

TWO POST SIGNS

of traveled way

Elevation at edge

of traveled way

Elevation at edge

of traveled way

Elevation at edge

of traveled way

Elevation at edge
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Location

Rural Districts

Residence Districts

Business or 

See table for hole size

post, parallel to sign face.

Field drill holes through

a secondary sign mounted below another sign.

exceeds the limit for the largest post, use steel post installation.

Values shown are the maximum permitted.  If the product of XYZ 
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a
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E
d
g
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f
 s
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u
ld
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Finish ground line

    NO SCALE

   rectangle enclosing all the signs.

 - Multiple sign installations:  X and Y are the dimensions of a

    dimensions of the signs.

 - Single sign, or back to back signs:  X and Y are the overall

For the purpose of post selection X and Y are as follows:

longest post.

Z is the height from ground line to mid-height of sign at the 

conditions.  See Wood Post Selection Table below.

D is the minimum post embedment depth for average soil 

 

fit field conditions.

 indicate overall post length.  Select post lengths to 4 thru H1H

is vulnerable to being struck when placed outside the clear zone.

Traffic barrier protection is required for all posts larger than

CL   post

Backfill material

W

0.15X0.35X0.35X0.15X

(
ty

p
.)

D

 Z

 

0
.5

Y

3
H

1
H

2
H

V
Y

Backfill material

W

0.125X0.25X0.25X0.25X0.125X

0
.5

Y
Z

1
H

2
H

3
H

4
H

(
ty

p
.)

D

V
Y

V
Y

2
H

 Z

(
ty

p
.)

D

Same post size

Same post size

Bottom of sign

Long side of post

single post installations

of post.  Omit notch for

Saw cut notch full width

1
H

Same post size

Backfill material

(See Post Selection table)

Notch depth (where required)

W

W

Backfill material

 

0
.5

Y

 Z

(
ty

p
.)

D

V
Y

1
H

0
.5

Y

0.2X0.6X0.2X

W633-7                                                      

REVISED:                                                 

DETAIL APPROVED FOR USE  10/2009 

WESTERN FEDERAL LANDS HIGHWAY DIVISION

(inch)

8 x 12

8 x 10

6 x 10

6 x 8

6 x 6

4 x 6

4 x 4

Product of X-Y-Z in CUFT

775

575

385

300

235

180

80

2310

1610

1180

850

475

385

155

3465

2410

1170

1280

710

545

235

4620

3215

2360

1700

950

725

310

6'-0"

5'-0"

5'-0"

4'-0"

4'-0"

4'-0"

3'-0"

-

-

-

-

"4
31

"4
31

"2
12

For all retroflectorized signs where W > 25'

6 ft 5 ft

7 ft
2 ft

V may be reduced by 1 foot in rural districts for

22 ft (max.)

X=14 ft (min.) to

maximum

X=5 ft to 12 ft (max.)

X=4 ft (min.)

18 ft (max.)

X=10 ft (min.) to

WOOD POSTS

INSTALLATION 

PERMANENT SIGN 

" outside dia.) 4
1(1

oversized washer

" nonmetallic16
5

" oversized washer16
5" lock nut16

5

" bolt16
5

" bolt thru the post8
3

6" x 8" when located within the clear zone or if the post

U.S. CUSTOMARY DETAIL

DETAIL

STATE PROJECT
NUMBER

SHEET

M.12

U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION
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all around (typ.)

3" minimum all around (typ.)

3" minimum

all around (typ.)

3" minimum

all around (typ.)

3" minimum



PRELIMINARY

posted speed, not the advisory speed.

Approach speed based on the regulatory *

 Solar panel

 

flashing lights

12" LED, amber

 W11-1 Bicycle Warning sign

 W16-9P AHEAD sign

 4.5" OD x 15'0" steel post

 Anchor bolts

 Concrete foundation

AHEAD

 

flashing lights

12" LED, amber

 Frangible pedestal base

AND SOLAR SYSTEM DETAILS

SIGN POST, PANEL, LIGHTS

Frangible base
over rough foundation

Approved non-shrink grout

Hex nuts

Square nuts

to secure free end

cage with mechanical splice

1.5 turn lap at top of spiral

caisson

Top of

(
ty

p
.)

(12) #6 vertical bars @ equal spacing

Pull box

min.

    NO SCALE

pole shall be 3" diameter

Conduit stub from pull box to

30" min. depth under roadway).

Rigid conduit (24" min. depth,

bolt circle

ASTM 1554 GR55, 10" diameter

(4) 1" dia. x 42" long anchor bolt

#4 spiral

@ equal spacing

(12) #6 vertical bars
(typ.)

10" dia. bolt circle

1" dia. anchor bolt on 

(typ.)

See sheet M.14 for loop installation notes.

NOTE:NOTE:

DETAILS

DYNAMIC WARNING SIGN

M.13
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PEDESTAL POLE FOUNDATION DETAIL

36"

3" cl

PEDESTAL POLE CAISSON



PRELIMINARY

posted speed, not the advisory speed.

Approach speed based on the regulatory *

8 turns of wire

    NO SCALE

Loop A1

Loop A2Loop B2

Loop B1

Shoulder

8 turns of wire

8 turns of wire

Loop A1

Loop A2

Loop B1

Loop B2

Furthest loop sawcut depth 1.5"-2.0"

WIRING AND CUTTING

DIMENSIONS

Closest loops - cut 1" deeper to allow for B1 and B2 feed

Twisted wires

Twisted wires

with existing grade

Install pull box, set flush

Edge of pavement

6-inch wide white fog line

(min. 24" deep)

Install conduit, 2-inch, pvc

flashing lights

Sign post with

data logger and battery

Pull box with Ecocounter

6" white fog line

Edge of pavement

Centerline

Lane

Travel

Lane

Travel Shoulder

Inductive loops

PLAN VIEW SCHEMATIC

See Dimension detail

Edge of pavement

sign

Ecometer and

deep between

minimum 24" 

2" pvc conduit 

LOOP DETAILS

DYNAMIC WARNING SIGN

M.14
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