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INSTALLATIONS
PIPE ZONE AND MULTIPLE

TRENCH BACKFILL, BEDDING,
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MULTIPLE INSTALLATIONS
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TABLE A

Finish grade

stabilization, as required

Trench foundation

see Table A

"C" Pipe bedding,

Top of subgrade as directed

Topsoil or
existing material

Surfacing-match

Base material
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Nom."B" "B"

Pipe diameter

24" min.

1
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Up to 48"

48" to 72"

24"

)  dia. of pipe2
1

One half (

4.  See Std. Dwg. RD336 for tracer wire details (When required).

3.  Pipes over 72" diameter are structures, and are not applicable to this drawing.

     diameter.

     used and the pipe is ≥ 36" diameter, increase dimension "B" to nominal pipe
2.  For pipe installation in embankment areas where the trench method will not be

1.  Surfacing of paved areas shall comply with street cut Std. Dwg. RD302.

GENERAL NOTES FOR ALL DETAILS ON THIS SHEET:

see general note 3.
For pipes over 72" diameter,

the current Oregon Standard Specifications.
All materials shall be in accordance with
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CONNECTIONS

PIPE TO STRUCTURE
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PLAN PLAN

grout

Non-shrink

(See general note 5)

Tracer wire

(See general note 1)

Sump shown

(typ.)

grout

Non-shrink

(See general note 5)

Tracer wire (Typ.)

(See general note 1)

Sump shown

(See general note 5)

Tracer wire (Typ.)

(See general note 7)

Pipe zone (Typ.)
(See general note 7)

Pipe zone (Typ.)

(See general note 6)

Resilient connector

(See general note 5)

Tracer wire

(See general note 1)

Sump shown

(See general note 1)

Sump shown

(See general note 6)

Resilient connector (Typ.)

(See general note 5)

Tracer wire (Typ.)

(See general note 7)

Pipe zone (Typ.)

(See general note 7)

Pipe zone (Typ.)

(See general note 5)

Tracer wire (Typ.)

(See general note 6)

Resilient connector (Typ.)

CONNECTION OF FLEXIBLE PIPE TO STRUCTURECONNECTION OF RIGID PIPE TO STRUCTURE

SECTION C-CSECTION D-DSECTION A-ASECTION B-B

B

B

A A C C

D

D

GENERAL NOTES FOR ALL DETAILS ON THIS SHEET:

7.  Pipe zone varies, see Std. Dwg. RD300.

6.  When flexible pipe is used, install resilient connectors conforming to requirements of ASTM C923.

     See Std. Dwg. RD336 for tracer wire details.

5.  All connecting pipes shall have a tracer wire, or approved alternate.

4.  Maximum pipe diameter varies with pipe material.

3.  Location, elevation, diameter, slope, and number of pipe(s) varies, see project plans.

2.  See appropriate standard drawings or special project details for other similar structures.

1.  See Std. Dwgs. RD364, RD365, and RD366 for inlet details not shown.

04-2022 REVISED NOTES

01-2023 REVISED DETAILS AND NOTES

(typ.)

grout

Non-shrink

(typ.)

grout

Non-shrink

the current Oregon Standard Specifications.

All materials shall be in accordance with
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CURBS
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(See general note 11)

STANDARD CURB MOUNTABLE CURB
CURB ENDING DETAIL

MOUNTABLE CURB AND GUTTERCURB AND GUTTER

MOUNTABLE CURB

LOW PROFILE MODIFICATION FOR KEYWAY
WEEP HOLE DETAIL

VALLEY GUTTER

O.D.O.T. & City of Portland Standard "H"=16"

" rad.4
3

1:4 slope

6:1

Batter

(Slope var.)

Finish grade

see gutter 
pan notes

Slope varie
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12"

LOW PROFILE MOUNTABLE CURB AND GUTTER

" rad.4
3

or specifiy in plans

18" norm.
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joint filler (Full depth)

Preformed expansion

Asph. conc. pvmt. (ACP)

Grade of roadway

upon extension of curb.

To be removed

(Slope var.)

Finish grade
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3" rad.

(Slope var.)

Finish grade

Batter 6:1

(Slope var.)

Finish grade

7
"
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Batter 6:1

3" rad.

3" rad.

" rad.8
3

(Slope var.)

Finish grade

Batter 6:1

allowed by jurisdiction.

Vary where shown on plans, and

Vary slope as reqd. for drainage.

Slope 4.0% max. at curb ramps.

Slope 5.0% normal.

GUTTER PAN NOTES:

specify in plans

Var. 24" or 30"

6"

6" Normal curb
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see gutter 
pan notes

Slope varie
s,

Slop
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r. (1
:4 m

ax.)

Top of curb
" (Max.)4

1

Bottom of curb

Gutter line

Batter 6:1

     for each 1" difference in ''E''.

     having a slope of 1:1 or steeper). Minimum desirable transition length shall be 20'

     (''E'' Is the total vertical dimension of those curb surfaces

4.  Transitions shall be used to connect curbs of different exposures ''E''.

3.  Const. curb contraction joints at 15' maximum spacing, and at ends of each inlet and curb ramp.  

     ends of each driveways.

2.  Const. curb expansion joints at 200' maximum spacing, and at points of tangency, and at

     curb. Vary as shown on plans or as directed. O.D.O.T standard "E"=7".

1.  Curb exposure ''E'' = 6" to 9", as measured vertically from flowline to highest point on

GENERAL NOTES FOR ALL DETAILS ON THIS SHEET:

or  as directed

as shown on plans

8" norm., vary

(Slope var.)

Finish grade

" rad.4
3" rad.4

3

1:4 slope

*  0" for Truck Apron

thkn. (4" min.)

Future sidewalk

 

be poured at the same time

curb and sidewalk will not

Form shelf into curb when

2"

(Type var.)

curb and gutter

Curb, or

(Where req'd.)

3" PVC pipe,

(Type var.)

curb and gutter

Curb, or

weep hole

3" dia.

(Slope var.)

Finish grade

"
2

1
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(Where shown on plans, and allowed by jurisdiction)

(Where shown on plans)
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3

(Finished surface)

5.0%

(Finished surface
)

5.0%

11. On or along state highways, curb and gutter is required at curb ramp.

10. For curb ramp details, see Std. Dwgs. RD900 series.

9.   For drainage curbs, see Std. Dwg. RD701.

8.   For sidewalk details, and monolithic curb & sidewalk, see Std. Dwgs. RD720 & RD721.

7.   Dimensions adjacent to radii are measured to the point of intersection of curb surfaces.

6.   Dimensions are nominal, vary to conform with curb machine approved by the engineer.

 

      surface slope), unless otherwise shown, or as directed.

 5.  Tops of all curbs shall slope toward the roadway at 1.5% max. (Max. 2.0% finished
the current Oregon Standard Specifications.

All materials shall be in accordance with
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PCMS DETAILS
TABLES, ABRUPT EDGE AND
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Use aggregate wedge when abrupt edge is 2 inches or greater.

four feet wide protect longitudinal abrupt edge as shown.

When paved shoulders adjacent to excavations are less than

 

NOTES:

shoulder, as far as practical.

Place cart / generator / power supply off of the 

on 10' spacing. 

Use six tubular markers in shoulder taper 

outside shoulder, where practical.

Install Flagger Station Lighting beyond the 
 

NOTES:

 

NOTES:

2" or GreaterExtg. pavement

aggregate base rock

Shoulder or 

message sign  (PCMS)

Portable changeable

20' 

100'

4' B(III)R

Temp. Plastic Drums

Lighting

Flagger Station

50'

10' 

Markers

28" Tubular 

Place roll-up signs in advance of barricades.

plaques to the sign face using hook and loop fasteners.

If roll-up signs are used, attach the correct (CW21-9)

throughout excavation area at spacings shown.

Continue signing and other traffic control devices

"RIGHT" (CW21-8C) riders with "LEFT" (CW21-8A) riders.

8' B(III)R barricades with 8' B(III)L barricades and replace the

If the excavation is located on left side of traffic, replace the

abrupt edges of 1 inch or greater.

or other roadway work.  Use abrupt edge signing for longitudinal 

Abrupt edges may be created by paving, operations, excavations 
 

NOTES:
 

 GENERAL NOTES FOR ALL TCP DRAWINGS:

for max. spacing.

See TCD Spacing Table

Temp. Plastic Drums

for max. spacing.

See TCD Spacing Table

28" Tubular Markers

UNDER TRAFFIC

UNDER CONSTRUCTION

EXCAVATION ABRUPT EDGE SIGN (PCMS) INSTALLATION

PORTABLE CHANGEABLE MESSAGE 

LIGHTING DELINEATION

FLAGGER STATION

Sl. 1:3

TAPER TYPES & FORMULAS

TEMPORARY BARRIER FLARE RATE TABLE

TAPER FORMULA

Merging (Lane Closure)

Shifting

Shoulder Closure

Flagging (See Drg. TM850)

Downstream (Termination)

"L"

"L"3
1"L"/3 or 

50' - 100'

Varies (See Drawings)

"L"2
1"L"/2 or 

the Speed from the Tables below:

Use Pre-Construction Posted Speed to select

 

For Lane closures where W <  10', use "L" value for W = 10'. 

NOTES:

Limit spacing adjustments to 30% of the "A" dimension for all speeds.  

When necessary, sign spacing may be adjusted to fit site conditions. 

Place traffic control devices on 10 ft. spacing for intersection and access radii. 

NOTES:

SPEED (mph) MINIMUM FLARE RATE

M I N I M U M     L E N G T H S     T A B L E

"L" VALUE FOR TAPERS (ft)
BUFFER "B" (ft)W = Lane or Shoulder Width being closed or shifted 

20:1

19:1

18:1

16:1

14:1

12:1

10:1

9:1

8:1

FREEWAYS

70

65

60

55

70

65

60

55

50

45

40

35

30

25

1000

1000

1000

1000

700

650

600

550

500

450

265

205

150

105

1000

1000

1000

1000

840

780

720

660

600

540

320

245

180

125

1000

1000

1000

1000

980

910

840

770

700

630

375

285

210

145

1000

1000

1000

1000

1000

1000

960

880

800

720

430

325

240

165

365

325

285

250

365

325

285

250

210

180

150

125

100

75

SPEED (mph)
W = 12 W = 14 W = 16

TRAFFIC CONTROL DEVICES (TCD) SPACING TABLE

20 - 30

35 - 40

45 - 55

60 - 70 700

500

350

100 100

350

500

700

15001000 2640

700

500

350

100 20

20

40

40

40

Device Spacing (ft)

Max. Channelizing Sign Spacing (ft)
SPEED (mph)

A B C

CW21-8A

(As noted)

36x18

C
W
2
1
-
7

(Mount on TSS)

(As needed)

42x18

CW21-8C

OR
C

W
2
1
-
9

Plaques

CW21-9

Abrupt edge

8' B(III)R 8' B(III)R

 mi.4
1 mi.4

1 mi.4
1

EDGE

ABRUPT

RIGHT
LEFT

(Roll-up sign)

(As needed)

EDGE

ABRUPT 32x11

32x11

32x11

CENTER

RIGHT

LEFT

10≤ W  

70
65
60
55
50
45
40
35
 30≤

 

 

W/60, S = Speed, W=WidthS  45: L = WS, Speeds < 45: L = ≥ formula, for Speeds 
For Shoulder closures where W <  10', use "L" value for W = 10' or calculate "L" using 

2

TYPICAL ABRUPT EDGE DELINEATION

Smart Work Zone Systems 
Portable Traffic Signals 

Detail as shown is used for trailered and non-crashworthy components of:

barricade may be omitted when PCMS is placed behind a roadside barrier. 
Use six drums in shoulder taper on 20' spacing. The drums and

Left shoulder, use Type B(III)L
Right shoulder, use Type B(III)R
Use the appropriate type of barricade panels for PCMS location. 

Install PCMS beyond the outside shoulder, when possible.

To be accompanied by Dwg. Nos. TM820 & TM821.

divided highways or freeways when positive protection is not available, or as directed.
Provide a truck mounted attentuator (TMA) to protect the active work area on high speed

Flaggers, Traffic Control Measures, or as directed.
Coordinate and control pedestrian movements through a Temporary Accessible Route using

Combine drawing details to complete temporary traffic control for each work activity.

Do not locate sign supports in locations designated for bicycle or pedestrian traffic.

High speed highways have a pre-construction posted speed of 45 mph or higher. 
Low speed highways have a pre-construction posted speed of 40 mph or less. 

All other signs mounted on barrier sign supports shall not exceed 12 sq. ft. in total sign area.
All diamond shaped warning signs mounted on barrier sign supports shall be 36" by 36". 

background of all temporary warning signs. 
Use fluorescent orange sheeting for the 
All signs are 48" x 48" unless otherwise shown. 

to indicate traffic movements.
Arrows shown in roadway are directional arrows 

sequential arrow boards.  
Place a barricade approx. 20' ahead of all

shown are the minimum required.
Signs and other Traffic Control Devices (TCD)

07-2022 Added a note for TPARs

07-2024 Added a note for TMAs

the current Oregon Standard Specifications.
All materials shall be in accordance with
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CLOSURE DETAILS
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ORTHN

TO

THRU TRAFFIC        

 

 

 

 

 

 

   

 

 

ROAD CLOSED

OR OR

(Mount on TSS) (Mount on TSS)

60x30

R11-4

CLOSED

ROAD

DETOUR

ESTW

DETOUR

ESTW

ESTW

DETOUR

ESTW

W
2
0
-
2

48x18
M4-10

W
2
0
-
3

48x18
R6-1

48x18
M4-10

48x30
R11-2

(Mount on TSS)

W
2
0
-
3

ROAD CLOSED

XX MILES AHEAD

LOCAL TRAFFIC ONLY

DETOUR

5
0
0
'

5
0
0
'

200'

5
0
' 
-
 1

0
0
'|

1000'

5
0
0
'

A
B

TYPICAL ROAD CLOSURE WITH DETOUR

TYPICAL TRAILBLAZER ASSEMBLY

DETOUR

WEST 24x12
M3-Series

24x24
M1-4

21x15
M6 Series
M5 Series or

24x24
M1-1

24x12
M3-Series

24x12
M4-8

20 22

8

8

8

8

1000 FT

CLOSED

ROAD

60x30
R11-3a

DETOUR

24x12
M4-8

24x12
M3-Series

24x24
M1-5

21x15
M6 Series
M5 Series or

24x12
M4-8

21x15
M6 Series
M5 Series or

DETOUR

ESTW

5

DETOUR

8' B(lll)L

W
2
0
-
3

60x30

R11-4

ROAD CLOSED

TO

THRU TRAFFIC

CLOSED

ROAD

CLOSED

ROAD
48x30

R11-2

2 - 8' B(lll)C

(Mount on TSS)

(Mount on TSS)
48x30
R11-2

(Mount on TSS)

DETOUR
48x18
M4-10

DETOUR

WAYONE

8' B (lll)L

2 - 8' B(lll)C

48x18
M4-10

DETOUR

WAYONE
48x18
R6-1

W
2
0
-
1

36x36
R5-1

TYPICAL PARTIAL ROAD CLOSURE

or provide a project specific design; or, as shown in the traffic control plan.

A "Street Name" rider may be used to enhance Road Closure signing;
 

GENERAL NOTES FOR ALL DETAILS:

W
2
0
-
3

### RD

##x18 Rider

by width of street name.
Rider width to be determined Project Specific Design

48 x 60 (nom.)

Project Specific Design

48 x 60 (nom.)

TM800 for max. spacing.

See TCD Spacing Table on

28" Tubular Markers

UNDER TRAFFIC

UNDER CONSTRUCTION

500 FT

CLOSED

ROAD

AHEAD

WORK

ROAD

XXX FT

CLOSED

ROAD

500 FT

CLOSED

ROAD

500 FT

CLOSED

ROAD

W
2
0
-
3

8' B(lll)L

2 - 8' B(lll)C

ROAD CLOSED
TO

THRU TRAFFIC

*

sign as shown.

closure, install "ROAD CLOSED TO THRU TRAFFIC"

If accesses exist between intersection and point of

NOTE:

*

*

5
0
0
'

(2 Reqd.)

(Mount on TSS)

48x30

R11-2

(Mount on TSS)

60x30

R11-4
2 - 8' B(lll)C

8' B(lll)L

5
0
0
'

W
2
0
-
3

TYPICAL ROAD CLOSURE

CLOSED

ROAD

*2 - 8' B(lll)C

for every 12 feet of additional roadway width.  

point exceeds 24 feet, place one additional 8' B(III)C barricade 

If the roadway width (between edges of pavement) at the closure 

"ROAD CLOSED XX MILES AHEAD" sign.

"ROAD CLOSED TO THRU TRAFFIC" (R11-4)sign in place of the 

If closure point is less than 1500 ft. from nearest intersection, use a

NOTES:

*

To be accompanied by Dwg. Nos.TM820 & TM821.

TM800.

CONTROL DEVICES (TCD) SPACING TABLE" on Dwg.

To determine sign spacing A, B, & C, use the "TRAFFIC 

Place additional signing as directed.

For full road closures, the C or LR barricade may be used.

barricades for the closure point.

of pavement, use a minimum of three Type III 

closure. For roads ≥ 36' wide between curbs or edge 
Use a minimum of two Type III barricades for a road

cardinal direction, detour, and directional arrow auxiliary sign assembly. 
When detour routes overlap, each Route Shield will include a seperate 
NOTE:

AHEAD
DETOUR

DETOUR
USE 

XXX FT
CLOSED
      HWY##

DETOUR
USE 

XXX FT
CLOSED
____ RD

XXX FT
CLOSED
ROAD

the current Oregon Standard Specifications.
All materials shall be in accordance with
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2-LANE, 2-WAY ROADWAYS
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Taper
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"
B

"

ABC

ONE LANE CLOSURE, INTERSECTION
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"BE PREPARED TO STOP" (W3-4) and Flagger Ahead (CW23-2) signs, as shown.

Relocate initial "ROAD WORK AHEAD" (W20-1) sign in advance of additional

beyond initial warning signing OR when sight distance is restricted.

Place Advance Flagger and additional signing when traffic queues extend

NOTES:

Stations according to FLAGGER STATION DELINEATION detail.

Place additional Tubular Markers for Flagger and Advance Flagger 

delineation.

Use a minimum of 3 tubular markers in shoulder taper on 10' spacing for flagger station

NOTE:

NOTE:

ADVANCE FLAGGER FOR EXTENDED TRAFFIC QUEUES

FLAGGER STATION DELINEATION

28" Tubular Marker
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NOTE:

Additional Traffic Control Measures (TCM) may be required for all legs of the intersection

 

 

 

 

 

 

 

 

 

 

 

GENERAL NOTES FOR ALL DETAILS:

flagger tapers and stations

20' max. spacing for 

28" Tubular Markers on 

TM800 for max. spacing.

See TCD Spacing Table on

28" Tubular Markers

UNDER TRAFFIC

UNDER CONSTRUCTION

4' wide, provide a minimum of 4' of width for the TPAR. 

other TCM, or as directed. When the existing shoulder is greater than or equal to

Coordinate and control pedestrians movements through the TPAR using Flaggers,

located approx. 50' before each Flagger.

Include "WAIT FOR FLAGGER" (CR4-23) signs mounted on Type II Barricade

the Activity Area, as shown or as directed.

the Tubular Marker spacing along centerline may be increased to 200' within 

When using pilot cars with flaggers to control traffic during paving operations,

To be accompanied by Dwg. Nos. TM820 & TM821.

FLAGGER STATION LIGHTING DELINEATION detail on Dwg No. TM800.

At night, flagger stations shall be illuminated according to the

when a bike lane is closed, or when the shoulder is closed and bikes are expected.

Install a "BICYCLES ON ROADWAY" (CW11-1) sign in advance of the closure

"TRAFFIC CONTROL DEVICES (TCD) SPACING TABLE" on Dwg. No. TM800.

To determine sign spacing A, B, and C, use

"MINIMUM LENGTHS TABLE" shown on Dwg. No. TM800.

To determine Taper Length ("L") and Buffer Length ("B"), use the

Install temporary striping as required.

Cover existing passing zone signing, as directed.

"BE PREPARED TO STOP" (W3-4) sign.

The "FLAGGER" (CW23-2) symbol sign shall be used only in conjunction with the

Device (AFAD) cannot be utilized.

This drawing is only intended to be used where an Automated Flagger Assistance

 

 
intersection radii.

10'max. spacing arround

28" Tubular Markers on 
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the current Oregon Standard Specifications.

All materials shall be in accordance with
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