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TOTALSPEC UNITITEM DESCRIPTIONCODE

103 0100 CONTRACT BOND L SUM 1 0 0 0 1

107 0100 RAILWAY PROTECTION INSURANCE L SUM 1 0 0 0 1

107 0140 RAILROAD COORDINATION                             L SUM 1 0 0 0 1

107 0145 RAILROAD FLAGGING                                 DAY  1600 0 0 0 1600

201 0330 CLEARING & GRUBBING                               L SUM 1 0 0 0 1

202 0114 REMOVAL OF CONCRETE PAVEMENT                      SY   198 0 0 0 198

202 0130 REMOVAL OF CURB & GUTTER                          LF   137 0 0 0 137

202 0132 REMOVAL OF BITUMINOUS SURFACING                   SY   182 0 0 0 182

202 0169 REMOVAL OF END SECTION-ALL TYPES & SIZES          EA   1 0 0 0 1

203 0140 BORROW-EXCAVATION                                 CY   22 0 0 0 22

255 0102 ECB TYPE 2                                        SY   22 0 0 0 22

261 0112 FIBER ROLLS 12IN                                  LF   560 0 0 0 560

261 0113 REMOVE FIBER ROLLS 12IN                           LF   280 0 0 0 280

261 0200 WEIGHTED FIBER ROLLS                              LF   225 0 0 0 225

261 0201 REMOVE WEIGHTED FIBER ROLLS                       LF   225 0 0 0 225

302 0120 AGGREGATE BASE COURSE CL 5                        TON  410 0 0 0 410

401 0050 TACK COAT                                         GAL  7945 0 0 0 7945

411 0100 MILLING PAVEMENT SURFACE                          TON  1663 0 0 0 1663

430 0145 RAP - SUPERPAVE FAA 45                            TON  12859 0 0 0 12859

430 0500 COMMERCIAL GRADE HOT MIX ASPHALT                  TON  37 0 0 0 37

430 1000 CORED SAMPLE                                      EA   131 0 0 0 131

430 5818 PG 58H-34 ASPHALT CEMENT                          TON  573 0 0 0 573

702 0100 MOBILIZATION                                      L SUM 1 0 0 0 1

704 0100 FLAGGING                                          MHR  700 0 0 0 700

704 1000 TRAFFIC CONTROL SIGNS                             UNIT 4552 0 0 0 4552

704 1052 TYPE III BARRICADE                                EA   1 0 0 0 1

704 1054 SIDEWALK BARRICADE                                EA   12 0 0 0 12

704 1058 PEDESTRIAN WALKWAY                                LF   625 0 0 0 625

704 1060 DELINEATOR DRUMS                                  EA   10 0 0 0 10

704 1067 TUBULAR MARKERS                                   EA   211 0 0 0 211

704 1080 STACKABLE VERTICAL PANELS                         EA   10 0 0 0 10

704 1185 PILOT CAR                                         HR   100 0 0 0 100

704 2108 TEMPORARY CURB RAMP                               EA   9 0 0 0 9

706 0550 BITUMINOUS LABORATORY                             EA   1 0 0 0 1

706 0600 CONTRACTOR'S LABORATORY                           EA   1 0 0 0 1

708 1540 INLET PROTECTION-SPECIAL                          EA   24 0 0 0 24

708 1541 REMOVE INLET PROTECTION-SPECIAL                   EA   24 0 0 0 24

709 0100 GEOSYNTHETIC MATERIAL TYPE G                      SY   126 0 0 0 126

714 0310 PIPE CONC REINF 18IN CL III                       LF   4 0 0 0 4

714 3010 END SECT-CONC REINF 18IN                          EA   1 0 0 0 1

722 6140 ADJUST GATE VALVE BOX                             EA   1 0 0 0 1

722 6200 ADJUST MANHOLE                                    EA   12 0 0 0 12

748 0140 CURB & GUTTER-TYPE I                              LF   191 0 0 0 191

750 0115 SIDEWALK CONCRETE 4IN                             SY   309 0 0 0 309

750 2115 DETECTABLE WARNING PANELS                         SF   140 0 0 0 140

754 0110 FLAT SHEET FOR SIGNS-TYPE XI REFL SHEETING        SF   40 0 0 0 40

754 0112 FLAT SHEET FOR SIGNS-TYPE IV REFL SHEETING        SF   3 0 0 0 3
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754 0206 STEEL GALV POSTS-TELESCOPING PERFORATED TUBE      LF   124 0 0 0 124

754 0563 REFERENCE MARKER-TYPE C                           EA   1 0 0 0 1

754 0592 RESET SIGN PANEL                                  EA   2 0 0 0 2

762 0111 EPOXY PVMT MK 12IN LINE                           LF   398 0 0 0 398

762 0112 EPOXY PVMT MK MESSAGE                             SF   767 0 0 0 767

762 0113 EPOXY PVMT MK 4IN LINE                            LF   63664 0 0 0 63664

762 0114 EPOXY PVMT MK 6IN LINE                            LF   339 0 0 0 339

762 0115 EPOXY PVMT MK 8IN LINE                            LF   4487 0 0 0 4487

762 0117 EPOXY PVMT MK 24IN LINE                           LF   573 0 0 0 573

762 0118 EPOXY PVMT MK CURB TOP & FACE                     LF   67 0 0 0 67

762 0430 SHORT TERM 4IN LINE-TYPE NR                       LF   75500 0 0 0 75500

762 0434 SHORT TERM 8IN LINE-TYPE NR                       LF   8858 0 0 0 8858

762 0436 SHORT TERM 24IN LINE-TYPE NR                      LF   216 0 0 0 216

762 0442 SHORT TERM MESSAGE-TYPE NR                        SF   1655 0 0 0 1655

970 0008 LANDSCAPE PREPARATION                             SY   473 0 0 0 473
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Flow

6'

2" to 3"

EROSION CONTROL

6
"

Flow

6
"

6"

12"

20"

24"

36"

18" 2"

Trenching depth

2" x 2"

2" x 2"

2" x 2"

2"

3"

2"

3"

5"

12"

Fiber Roll

dimensions.

with values for stake and trench

slope application. Added table 

Added plan view for ditch and06-10-13

FIBER ROLL PLACEMENT DETAILS

 Do not use 20-inch fiber rolls in flat areas where there is potential for water to back up on adjacent property.

 on adjacent property. Lower fiber roll enough to prevent water from backing up on adjacent property.

*Optional Weir. Use in flat areas, such as the Red River Valley, where there is potential for water to back up

2" X 2" nominal wood stakes

Fiber Roll Overlapping Staking Detail

Detail A

2" X 2" nominal wood stakes

Detail B

Fiber Roll Staking Detail

from end of roll

Stake 4" to 6"

Side slope

TRENCH DEPTH

MAXIMUM

TRENCH DEPTH

MINIMUM

LENGTH

MINIMUM STAKE

STAKE SIZE

NOMINAL

DIAMETER

FIBER ROLL

PLAN VIEW FOR DITCH APPLICATION

toe of ditch slope

Place stake at each

toe of ditch slope

Place stake at each

from end of roll

Stake 4" to 6"

Side slope

Overlap fiber rolls 12" min.

Detail C

b
o
tt
o

m

D
it
c
h

F
lo

w

12 OR 20 INCH FIBER ROLL - DITCH BOTTOM

Ends overlapped 12" minimum
from end of roll

Stake 4" to 6" 

Optional Weir*
Detail A

Detail B

Backslope

max.4' 

Foreslope

see staking detail

For stake installations

F
lo

w

rows of fiber rolls

Stagger joints between

F
lo

w

F
lo

w

F
lo

w

Overlapping fiber rolls

PLAN VIEW FOR SLOPE APPLICATION

NOTE: Runoff must not be allowed to run under or around roll.

see staking detail

For stake installation

along entire length

and 4' max. O.C. 

Stake at each end

Detail C

overlap see

For staking of

F
lo

w

Soil from trench

Soil from trench

Less than 5"

Less than 5"

10-04-13 Revised fiber roll overlap detail.

Less than 5"

Less than 5"

06-26-14
number from D-708-7 to D-261-1.

Changed standard drawing 

08-27-19 New Design Engineer PE Stamp

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally

 

08/27/19

4683

D-261-1

11-18-10

Kirk J Hoff,
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AHEAD

WORK

ROAD

Two Lane, Two Way Roadways Multilane Roadways

Typical Protection Vehicle Typical Protection Vehicle

Varies

500'

4'-0" min

500' to 1000'

4'-0" min

Work vehicle

Flashing or rotating beacons

Flagger

Protection vehicle

Flashing or rotating beacons

High intensity flashing lights

Truck mounted attenuator - optional

Flashing or rotating beacons

High intensity flashing lights

High intensity flashing lights

Work vehicle

Flashing or rotating beacons

Protection vehicle

Flashing or rotating beacons

Truck mounted attenuator - optional

Type C - Chevron Mode

Sequencing Arrow Panel

Type C - Chevron Mode

Sequencing Arrow Panel

W20-7-48 W20-1-48

for two lane, two way roadway.

4. Use flagger to protect the work area and warn oncoming traffic 

visibility only.

3. Use these layouts during daylight hours and in areas of good 

in chevron mode on the shadow vehicle for Multilane Roadway.

on the shadow vehicle.  Operate a sequencing arrow panel Type C 

2. Display a 360 degree rotating, flashing, oscillating or strobe light 

on the working vehicle.  

1. Display a 360 degree rotating, flashing, oscillating or strobe light 

Notes:

New Design Engr PE Stamp

Updated to active voice

10-03-19

  9-27-17

9-25-12

 

 

TRAFFIC CONTROL FOR CORING OF HOT BITUMINOUS PAVEMENT D-704-2

REVISIONS

DATE CHANGE

DEPARTMENT OF TRANSPORTATION

NORTH DAKOTA

of Transportation

North Dakota Department

document is stored at the

on                  and the original

PE-         , 

Registration Number 

issued and sealed by 

This document was originally

4683

Kirk J Hoff,

10/03/19
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Top Post Receiver Data Table

A B C D E F
Sizes (B)

Square Post

Perforated Tube

Slip Base Assembly

Multi-Directional

Bolt Retainer for Base Connection

Ground line

Ground line

12"

25"

15"

3"

4"

"2
1

"8
7

"2
11

2"

2"

"2
11

"4
3

1"

"2
12

8"

"16
96

"16
155

"16
156

"4
3

60"

6"

6" 6"

3" 3"

4"

24"

1"

1"

12"

6" 6"

7"

1"

1"

"16
115

12"

"32
93 "32

93

"16
52

"8
33

"16
11

"16
115

D

E

E

F

"16
52

"8
33

"16
11

"16
71

"32
93 "32

93

"16
96

C

A

A

B

A A

60^

6" dia.

6" dia.

6" dia.

9" 9"

60^

T
ra
ff
ic
 F
lo

w

Anchor unit

Ground line
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"2
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T
ra
ff
ic
 F
lo

w

"16
71

of Posts

Number

Gauge

ness

Thick-

Wall

Gauge

ness

Thick-

Wall

Base

Slip Gauge

Standard

U.S.

1

1

1

1

1

1

2

2

2

3 & 4

3 & 4

3 & 4

3 & 4

3 & 4

2 12

12

12

12

12

12

12

12

12

12

10

10

10

12

12

12

12

10

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

0.105

0.105

0.105

0.135

0.135

12

12

12

12

10

10

1.702

2.416

2.773

3.432

3.141

4.006

0.129

0.372

0.561

0.605

0.804

0.979

0.380

0.590

0.695

0.841

0.803

1.010

0.172

0.372

0.499

0.590

0.643

"32
91

"64
91

"2
12

"2
12

"16
53

"32
13

"8
5

"32
25

"32
211

"64
331

"4
31

"8
71

"x10 ga.2
12

"x10 ga.16
32

"-13 gr. 8 serrated flange nut2
1

" U.S.S. steel flat washer2
1

" stainless release bushing2
1

" U.S.S. steel flat washer2
1

" gr. 8 flange bolt4
3"x22

1

"8
3

"16
3

"8
3

washer and lock washer

" dia. bolt with8
3

and lock washer or rivet

" dia. bolt with washer8
3

and lock washer

" dia. bolt with washer8
3

" dia.16
9

" dia.2
12

" Reprocessed Teflon32
1Bolt Retainer- 

in.

of Inertia

Moment

2 x 2

(A)

Telescoping Perforated Tube

16
3 x 216

32

2
1 x 22

12

2
1 x 22

12

4
1 x 24

12

2
1 x 12

11

4 2 3
in.

Modulus

Section

in.

Sec. Area

Cross

in.

Size

Post

in.

Size

Sleeve

in.

Base

Slip

without

Size

Anchor

4
12

2
12

4
12

4
12

16
32

4
12

2
12

2
12

4
12

2
12

4
12

2
12

2
12

2
12

2
12

4
12

2
12

in.

Thickness

Wall

lbs.

per Foot

Weight

2

2

4
12

2
12

2 12 Yes2
12

2 12 Yes4
12

2 12 12 Yes4
122

12

2 12

10

3

2

No

No

0.105

0.785

A
n
c
h
o
r 
u
n
it

" teflon bolt retainer32
1

4" max.

4" max.

Anchor Unit and Post Assembly

Top Post Receiver

Bottom Soil Stub

in.

Size

Tube

Properties of Telescoping Perforated Tube

60"

"16
5R=

"16
5R=

and Post Sleeve Assembly

Slip Base Anchor Unit

Multi-Directional

Plate - ASTM A572 grade 50

Stabilizing Wing - 7 gauge H.R.P.O. ASTM A1011

Tube - 3"x3"x7 gauge ASTM A500 grade B tube

" ASTM A36 structural angle8
3"x2

1"x22
1Angle Receiver - 2

Plate - ASTM A572 grade 50

5.  Provide more than 7' between the first and fourth posts of a four post sign. 

4.  In concrete sidewalk, use same anchor without wings.

     measurement above and below post location and back and ahead of post.

3.  Provide 4" vertical clearance for anchor or breakaway base.  Measure the 4"x60"

2.  Use anchor with 43.9 KSI yield strength and 59.3 KSI tensile strength.

1.  Torque slip base bolts as specified by manufacturer.

Notes:

post installation)

anchor plate (one

Minimum 10 guage

post installation)

anchor plate (two 

Minimum 10 guage

"x10 ga.2
1"x10 ga. into 216

3(B) For additional wind load, insert the 2

(A) Use breakaway base when support is placed in weak soils.  Engineer determines if soils are weak.
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Front View Side View

Anchor unit

Ground line
1"

"4
3 1" 4" 1.938" 8.562" .875"

1"

.375"
.375"

17.125"

1"

U-Channel Post

Retainer strap

Anchor unit

4"

38"

42"

Ground line

38"

4"

Retainer Strap Detail

Sign post

S
ig

n
 p

o
s
t

S
ig

n
 p

o
s
t

A
n
c
h
o
r 
u
n
it

Back View

Sign post

Ground line

Sign post

Ground line

16" min.

18" min.

2" max.

Alternate A

Breakaway U-Channel Detail

Detail A

(see detail)

Retainer strap

See Detail A

See Alt. A Note 4

See Alt. A Note 1c

(see Alt. A Note 1b)

Retainer strap

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

(see Alt. A Note 3)

and lock washer

Grade 8 bolt, nut,

18"

Note 4

See Alt. A
anchor unit

and on back side of

front side of sign post

Retainer strap is on

(60" min.)

Anchor unit

(42" min.)

Anchor unit

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

lock washers

lock nuts and

2- bolts grade 5,

(2.5 and 3 lb/ft)

Alternate C

Breakaway U-Channel Splice Detail

(2.5 and 3 lb/ft)

Alternate B

Breakaway U-Channel Splice Detail

Install a maximum of 3 posts within 7'. Install a maximum of 3 posts within 7'.

Install a maximum of 2 posts within 7'.

bolts have full contact across the entire width.

5. Properly nest base post, strap, and sign post.  Proper nesting occurs when all flat surfaces of the base post, strap, and sign post at the 

"x2" bolt (this fastens sign post to retainer strap).16
54. Complete assembly by tightening 

b) Alternately tighten two connector bolts.

"x2" bolt, lock washer and nut in bottom of sign post to facilitate alignment of sign post with proper hole in anchor unit.16
5a) Place 3.

b) Rotate strap to vertical position.   

a) Drive anchor unit to 4" above ground.2. 

d) Rotate strap 90° to left.

"x2" bolt, lock washer and nut.16
5c) Assemble strap to back of anchor unit using 

b) Establish proper assembly by lining up bottom hole of retainer strap with 6th hole from the top of the anchor unit.

a) Drive anchor unit to within 12" of ground level.  1.

Alternate A Steps of Installation:
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M4-9-30

"32
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(A)

or left.

Arrow may be right or left of the legend to indicate construction to the right (A)

NOTES:

See ARROW DETAILS
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Arrow Panel 

Sequencing 

Arrow Panel 

Sequencing 

Delineator Drum Sequencing Arrow Panel

KEY

(when shoulder is 8' or wider)

SHOULDER CLOSURE WITH LANE CLOSURE

PORTABLE TRAFFIC SIGNAL OR CHANGEABLE MESSAGE SIGN ON SHOULDER

Message Display

20'

2'

2'

20'

 L3
1

2'

3'

 L3
1Merging taper length L

20'

2'

2

 L3
1

Delineator drums 5' spacing

3'

Edge of shoulder

Edge of driving lane

Delineator drum S spacing

Edge of driving lane

Edge of shoulder

Delineator drums 5' spacing

Edge of shoulder

Edge of driving lane
Delineator drums 5' spacing

 S spacing3
1Delineator drums 

 S spacing3
1Delineator drums 

DISPLAY

MESSAGE

Portable Traffic Signal

(when shoulder is less than 8' wide)

SHOULDER CLOSURE USED WITH LANE CLOSURE

Delineator drum S spacing

Changeable Message Sign

Portable Traffic Signal or

to direct vehicular traffic to remain within the traveled way.

devices to close shoulder in advance, to delineate beginning of work space, and 

3.  When paved shoulders of 8 foot width or more are closed, use channelizing 

used as a travel lane, use a normal merging or shifting taper.

L.  If a shoulder is 3
12.  If a shoulder taper is used, use a length of approximately 

L = WS (45mph or more)

/60 (40mph or less)
 

L = WS 

L = Taper length in feet

W = Width of offset in feet

S = Posted Speed Limit in mph1.

Notes:

L         

10-25-19

  9-27-17

Added L dimension to detail

Updated to active voice
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TUBULAR MARKERVERTICAL PANEL

28" min

8" to 12"

4"

4"

TRAFFIC CONE

2" min

4" to 6"

36" min

18" min

DELINEATOR DRUM

6"

3" to 4"

28" min

2"

4"

4" to 6"

More than 36"

2" to 6"

3"

3"
2"

45°

White retroreflective

Orange retroreflective

Orange retroreflective

Orange

White retroreflective

Orange

band (night use)

White retroreflective

band (night use)

Orange retroreflective

band (night use)

White retroreflective band (night use)

White retroreflective

band (night use)

Orange retroreflective

3"

3"
2"

PLAN

ELEVATION

DETAIL A

FLEXIBLE DELINEATOR

"4
35'-2

"2
14'-1 5'-0"

12"

5'-0"

8"

"2
14'-7

2" to 6"

(Aluminum Barricade Rails)

BARRICADE ASSEMBLY DETAIL

1'-8"

1'-8"

"4
31'-1 "4

34'-7

5'-0"

1'-8"

1'-8"

1'-4" 1'-6"

SIDE VIEW

SIDE VIEW

(Wood or Plastic Rails)

BARRICADE ASSEMBLY DETAIL

5'-0"

Orange

` Roadway

band

White retroreflective 

base

Surface mountable 

45 lb sand bag

DETAIL)

(see BARRICADE BLADE 

Aluminum barricade rail 

hollow-profile plastic rails

1" x 8" wood slats or 

Barricade rails

"4
1

Galv steel perforated tube

" x 14 gauge x 12"4
3" x 14

31

Sleeve

rail and upright (typ)

joining sign panel, 

"| x 4" bolts 8
32 - 

sleeve and upright (typ)

"| x 3" bolt joining 8
31 - 

Galv steel perforated tube

" x 5'-0"8
1" x 2

1" x 12
11

Upright

Galv steel perforated tube

" x 14 gauge x 5'-0"4
3" x 14

31

Skid

"4
110

"4
116

ELEVATION VIEW

ELEVATION VIEW

"4
14'-10

Flexible delineator

See DETAIL A

" OD (min)4
12

rails)

(9" for 6'-0"

rails)

(9" for 6'-0"

1'-9"4'-6"1'-9"

Orange

STACKABLEBACK TO BACK

36" min

12" max

24" min 36" min

Orange retroreflective

White retroreflective

6"

6"

45°

Orange
NOTES)

(see INSTALLATION 

Galvanized steel anchor 

4'-0"

2'-6"

5'-0"

2'-6"

8" min

Symmetrical

0.812"

0.24"

9"

0.094"

0.625"R

0.12"R

0.25"R

BARRICADE BLADE DETAIL

6'-0" (A)

8'-0" (6'-0" may be used without sign)

(when applicable)

sign panel

0.100" Aluminum

(when applicable)

sign panel

0.080" Aluminum

"8
12'-5

"8
12'-5

(see Table)

Ballast

barricade rail past the uprights.

extend no more than 1'-0" of the 

rails:  1) use no sign panel, and 2) 

Limitations when using 8'-0" barricade (A)

fastening device

sleeves - use no bolt or 

Uprights slide inside 

top of drum.

not allow collection of debris.  Do not place ballast on the 

drum ribs or indentations.  Use closed top drums that will 

orange and white stripes.  Avoid placement of stripes on 

3" nonretroreflectorized spaces between the horizontal 

the top stripe being orange for each drum.  Do not exceed 

Use a minimum of two orange and two white stripes with 

white retroreflective stripes 4" to 6" wide for drum markings.  

Provide horizontal, circumferential, alternating orange and 

white stripes with the top stripe being orange.

42" in height by alternating four 4" to 6" wide orange and 

Provide retroreflectorization of tubular markers more than 

bolts

uprights with 2" corner 

Attach barricade rails to 

stripe width of 6 inches.

material on the vertical panel is 36 inches or more, use a 

Where the height of the retroreflective vehicular traffic.  

minimum of 270 square inches of retroreflective area facing 

Place retroreflective sheeting on both sides of panel with a 

sloping downward in direction vehicular traffic is to pass.  

Provide alternating orange and white retroreflective stripes, 

30 lbs)

(min weight 

rubber base

Molded 

28" min

hole
Installation

36"

ATTACHMENT

SIGN

W16-7aP-18

W6-4-12 or 

delineator

Flexible 

6" 6"

6' to 10'

8"

3'-0" to 3'-6"

45°

2' min

3'-0" to 3'-6"

45°

8"

8"

6" 6"
45°

5' min

20"

20"

Varies

White retroreflectorized

Orange retroreflectorized

White retroreflectorized

Orange retroreflectorized

Orange retroreflectorized

White retroreflectorized

6' or 8'

Pavement or ground Pavement or ground Pavement or ground

6" 6"

TYPE I BARRICADE TYPE II BARRICADE TYPE III BARRICADE

4" 4"

2"

6"

1"

1"

8"

3"

"8
3R

"2
1R

2"

SECTION VIEW

" min16
11

One Direction Bi-Directional

2" min

MOUNTING DETAIL

DELINEATORS

ELEVATION

4'

REFLECTOR DETAIL

Roadway surface

24"

2' to 8'

2.0 lb/ft max)
(1.12 lb/ft min to 
Steel u-channel

With Sign

Without Sign 4 - 25 lb sandbags

6 - 25 lb sandbags

(For each side of barricade support)

MINIMUM BALLAST

near the ends of the skids.

of 55 MPH.  Sandbags assumed to be placed at or 

Note:  Number of sandbags based on a wind speed 

"| x 5" bolt8
3rail with 

Attach to upright and 

Horizontal brace

Galv steel perforated tube

" X 12 gauge4
3" x 14

31

Sleeve

Galv steel perforated tube

" x 12 gauge2
1" x 12

11

Upright

Galv steel perforated tube

" x 12 gauge4
3" x 14

31

Skid
Galv steel perforated tube

" x 12 gauge2
1" x 12

11

Horizontal brace

" | x 3" anchor8
3

barricade rail

square washer on back side of 

" x 1" hex head bolts with a 16
5with 

Attach sign panel to top barricade rail 

orange and white stripes.

maximum 3" nonretroreflectorized space between the 

stripes for each cone with the top stripe being orange.  Use 

stripes.  Use a minimum of two orange and two white 

height by alternating orange and white retroreflective 

Provide retroreflectorization of cones more than 36" in 

BARRICADE RAIL DETAILS

"| (typ)4
1

"| (typ)4
1

" Fastener16
3

assembly.

barricade 

use with this 

acceptable for 

type of rail 

This is the only NOTE:

Remove butyl as close as possible to pavement surface.

In lieu of bolted down base, use an 8" x 8" butyl pad or hot melt butyl.  3.

to bond to pavement surface.

For removal, remove anchors and fill installation hole with an epoxy designed 2.

specifications.

Drill installation holes to diameter and depth required by manufacturer's 1.

INSTALLATION NOTES:

than 36", use a rail stripe width of 4".

area facing vehicular traffic.  When the barricade length is less 

with a minimum of 270 square inches of visible retroreflective 

to pass.  Place retroreflective sheeting on both sides of the rails 

retroreflective stripes, sloping downward in the direction traffic is 

For barricade markings use alternating orange and white NOTE:

10-3-13

D-704-13
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12" 12"

60"

36"

24"

3"

18"

(main sign)
Vertical clearance

24"

(secondary sign)
Vertical clearance

required)

(when 

G20-1b-60

15"

48" 48"

16"

16"

12"

6' min

shoulder

Edge of finished

lane

Edge of driving

6' to 16'

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

15"

48" 48"

16"

16"

18"

18"

6"

12"

4"

(urban areas)

Orange flags

3" 21"

60"

60"

24"

12"

12"

12"

15" 15"24"
3"

3"

18"

54"

48"

12"

24"

12"

12" 12"24"

9"

12" 24" 12"

48"

12"

24"

18"

3"

3"

10"

20"

20"

10"

60"
15"

30"
3"

3"

24"

16"

16"

48"

15"

48"

12"

W16-2P-30

24"

30"

3"3"

3"

24"

3"

21"

18"

 

supports

Extend

48"

15"

15"

18"

30"3"

12"

24"15"

54"

15"

6"
24"

24"

30"

3"3"

30"

3"

21"

24"

3"

48"

24" 12"12"

12"

24"

12"

48"

9"

3"

3"

24"

24"

54"

15" 15"24"
3"

3"

18"

12"

24"

12"

48"supports

Extend

 

64"

24"12" 12"

6" 6"32"32"32"

108"

48"

16" 16"

96"

32"32"

12" 12"

72"

36"

24"24"

12" 12"

72"

24"24"

24"

12" 12"

48"

24"

"2
11

"2
11

"2
11

"2
1

12"

12"

"2
11

3"
3" 24" "2

1

15"

"2
11

"2
11

12"

24"

"2
110

21"

21"

36"

18"

18"

36"

18"
3"

3"

3"

3"

6"

6"
3"

3"

30"

15"

(48" x 48" diamond warning sign shown)

TYPICAL SECTION

R1-2-60 - YIELD SIGN

30" x 24" SIGN

(with R6-1-54 sign as required)

R1-1-48 - STOP SIGN

(with R6-1-54 sign as required)

48" x 48" SIGN

W14-3-64 - PENNANT SIGN

12"

(with 30" x 24" secondary sign)

48" x 48" DIAMOND SIGN

(with 30" x 30" secondary sign)

48" x 48" DIAMOND SIGN

DIAMOND SIGN

18" x 18"

108" x 48" SIGN 96" x 48" SIGN 72" x 36" SIGN 72" x 24" SIGN 60" x 24" SIGN 48" x 24" SIGN

18" 18"

24"
3"

3"

36"

12"

24" x 36" SIGN

ASSEMBLY

ROUTE MARKER

24" x 24"

ASSEMBLY

ROUTE MARKER

36" x 36"

"4
334

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

W13-1P-30

(main sign)
Vertical clearance (main sign)

Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(secondary sign)
Vertical clearance

(main sign)
Vertical clearance

(secondary sign)
Vertical clearance (main sign)

Vertical clearance

(secondary sign)
Vertical clearance

3"

24"

6"4"

20"

20"

4"

20"

20"

18"

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

(main sign)
Vertical clearance

48"

24"

(main sign)
Vertical clearance3"

18"

9"
"2

118
"4

1

" plywood sign panel2
1

0.080" aluminum or

panel and supports

bolt (2 per support) joining sign 

" A325 or equivalent 2
1"| x 316

5

"| x 5" bolt16
5with 

Attach to upright 

Horizontal brace

(ft)

Mounting Height

Sign Panel

4' x 4' sign panel

sandbags for

Number of 25 lb

5'

7' 10

(see Table)

Ballast

8

32"

9"

48"

panel and supports

bolt (2 per support) joining sign 

"| x 3" A325 or equivalent 16
5

"4
1

(see Table)

Ballast

" plywood sign panel2
1

0.080" aluminum or

upright and sleeve

equivalent bolt joining 

"| x 3" A325 or 16
5

(optional)

upright and sleeve 

equivalent bolt joining 

"| x 3" A325 or 16
5

72"

"8
123

61'

HIGH-MOUNTING HEIGHT

PORTABLE SIGN SUPPORT

required)

(when

R6-1-54

required)

(when

W20-52P-54

LOW-MOUNTING HEIGHT

PORTABLE SIGN SUPPORT

" x 10 gauge2
1" x 22

12

Use minimum post size of

Steel perforated tube support

Steel perforated tube

" x 12 gauge2
1" x 344

1" x 24
12

Horizontal brace

Steel perforated tube

" x 12 gauge2
1" x 22

12

Sleeve

Steel perforated tube

" x 12 gauge2
1" x 22

12

Skid

Steel perforated tube

" x 12 gauge4
3" x 14

31

Sleeve

Steel perforated tube

" x 12 gauge4
3" x 14

31

Skid

Steel perforated tube

" x 12 gauge4
3" x 14

31

Upright

(For each side of sign support base)

MINIMUM BALLAST

78" max

12" min

 

32"

Steel perforated tube

" x 12 gauge4
1" x 24

12

Upright

clearance
vertical

minimum
5' or 7'

clearance

vertical

for 7'

150" min

or

for 5'

126" min

the sign.

from face of the curb to near edge of 

minimum horizontal distance of 2' 

Note:  In curb sections, place signs a 

ends of skids.

speed of 55 MPH.  Place sandbags at or near the 

Note:  The number of sandbags are based on a wind 

details to a maximum surface area of 16 square feet.

LOW-MOUNTING HEIGHT and HIGH-MOUNTING HEIGHT  

Restrict signs mounted on portable sign supports shown in the 

and E5-1 is allowed for longer than 5 days.

R9-8 through R9-11a series, W1-6 through W1-8 series, M4-10, 

failures, etc., will not accrue towards the 5 day period.  Use of 

circumstances, such as equipment breakdown, rain, subgrade 

of the sign is not obstructed.  Time delays caused by unforseen 

portable signs for 5 days or less, is allowed as long as the view 

Use of low-mounting height (minimum 12" vertical clearance) 

within the pavement surface.  

clearance stated above when it is necessary to place signs 

Portable Signs:  Provide portable signs that meet the vertical 6.

post for signs with an area exceeding 50 square feet.

Provide a minimum clearance of 7'-0" from the ground at the 

vertical clearance stated above.

The vertical clearance to secondary signs is 1'-0" less than the 

absence of a curb.

the top of the curb or from the near edge of the driving lane in 

obstructed, install signs with a vertical clearance of 7'-0" from 

pedestrian movements are likely or the view of the sign may be 

5'-0" (see TYPICAL SECTION.)  In areas where parking or 

Vertical Clearance:  Install signs with a vertical clearance of 5.

County - yellow legend on blue background

US and State - black legend on white background

Interstate Business Loop - white legend on green background

Interstate - white legend on blue background

used with:

a background and legend that match the route marker they are 

signs, such as the cardinal direction and directional arrows, with 

Route Marker Auxiliary Signs:  Provide route marker auxiliary 4.

"Left" and "Right" message on lane closure sign)

signs on reflectorized plate (without borders) as required.  (i.e. 

Alternate Messages:  Install and remove alternate message 3.

" bolts.8
3Punch all holes round for 

plywood, or other approved material, except where noted.  

" 2
1Sign Panels:  Provide sign panels made of 0.100" aluminum, 2.

behind sign panels when used with u-posts.

Do not attach guy wires to sign supports.  Attach wind beams 

supports as a minimum.

" perforated tube 2
1" x 22

1Place signs over 50 square feet on 2

of 55 MPH.

secondary sign is 3.0 lb/ft.  Post sizes based on a wind speed 

u-channel, minimum post size for assemblies containing a 

perforated tube, except where noted.  When installing signs on 

sizes are 2.5 lb/ft u-channel or 2" x 2" x 12 gauge steel 

Sign Supports:  Galvanize or paint supports.  Minimum post 1.

NOTES:

required)

(when

R1-50P-24

(with R1-50P-24 sign as required)

R1-1-48 - STOP SIGN

required)

(when

R2-1aP-24

(with R2-1aP-24 sign as required)

48" x 48" SIGN

3"

18"

10-4-13

D-704-14
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SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

11-01-19

  8-17-17

Revised drum spacing & signs nos.

Updated notes & revised signs

SHOULDER

WORK

AHEAD

ROAD

WORK

SHOULDER

WORK

AHEAD

ROAD

WORK

END

ROAD WORK

AHEAD

ROAD

WORK

END

ROAD WORK

ROAD WORK

NEXT   MILES00

END

ROAD WORK

ROAD WORK

NEXT   MILES00

SHOULDER

WORK

SPEED
LIMIT

XX

END

ROAD WORK

SPEED
LIMIT

XX
NARROWS

ROAD

AHEAD

ROAD

WORK

AHEAD

ROAD

WORK

RIGHT

SHOULDER

CLOSED

XX FT

SPEED
LIMIT

XX

END

ROAD WORK

BRIDGE

PAINTING

BRIDGE

PAINTING

XXX FT

SPEED
LIMIT

XX
BE

PREPARED

TO STOP

MINIMUM

FEE

$80

MINIMUM

FEE

$80

MINIMUM

FEE

$80

MINIMUM

FEE

$80

Longitudinal Buffer Space

(mph)

Speed

Min (feet)

Length

20 115

155

200

250

305

360

425

495

570

645

730

820

25

30

35

40

45

50

55

60

65

70

75

Road Type

ADVANCE WARNING SIGN SPACING

Min. (ft)

Distance Between Signs

A B C

Urban - Low Speed (30 mph or less)

Urban - Low Speed (over 30 to 40 mph)

Urban - High Speed (over 40 mph to 50 mph)

Rural  - High Speed (over 50 mph to 65 mph)

(55 mph to 60 mph)

Urban Expressway and Freeway

(70 mph to 75 mph)

Rural Expressway and Freeway

(Maintenance and Surveying)

Interstate/4-Lane Divided

150 150 150

280 280 280

360 360 360

720 720 720

850 1350 2200

1000 1500 2640

750 1000 1500

KEY

Sign

Delineator Drum

Work area

Portable

W20-1-48

Portable

W20-1-48

Portable

W3-5-48

Portable

W5-1-48

Portable

W20-1-48

Portable

W21-5-48
Portable

W3-5-48

Portable

(optional)

W3-5-48
Portable

W20-1-48

Portable

W20-1-48

Or

Portable

W21-5-48

(Optional)

Portable

W21-50-48
Portable

W3-5-48

(Optional)

(Optional)

Bridge

X

TYPE U

TYPE R

TYPE HH

TYPE S TYPE T

TYPE II

Bridge painting

Mobile operation on shoulderWork beyond the shoulder

Shoulder closed on freeway

Shoulder work 
X

Work area

Work area

Work area

or drums

Barrier

Work area

Portable

W21-50-48

A

        

 

 

min

10'

C

(optional)

Truck mounted attenuator
A

 B2
1  B2

1  L3
1 Longitudinal buffer space  A2

1  A2
1

        

C  B2
1  B2

1  A2
1

 L3
1  A2

1  A2
1

(optional)

Truck mounted attenuator

 

    

 

b
u
ff
e
r 
s
p
a
c
e

L
o
n
g
it
u
d
in
a
l

    

C  B2
1  B2

1  A2
1  A2

1  L3
1  A2

1  A2
1

for details

See plans

 

 

A

 

5 miles

Maximum

      

 B2
1  B2

1  A2
1  A2

1  A2
1

 A2
1

Reduce speeds to 40 MPH or less.

Minor driving lane encroachment.

Portable 

G20-2-48

Portable

G20-2-48

Portable

G20-2-48

Portable

G20-2-48

Portable

G20-2-48

Tubular Marker

buffer space

Longitudinal

(Caution Mode)

Sequencing Arrow Panel

Shoulder Work with Minor Encroachment

Portable

W3-4-48

Portable

W3-4-48

C

Flagger

from the edge of the roadway.

behind the curb or more than 15 feet

behind a barrier, more than 2 feet 

Signing not required if work space is 

C2
1

C2
1

(See note #4)

Portable

R2-1-36

(See note #4)

Portable

R2-1-36

Portable

W20-7-48

Portable

(see note #4)

R2-1-36

Portable

W21-5aR-48

Portable

G20-1-60

Portable

G20-1-60

Recommend 40 mph speed limit in vicinity of workers, unless location and conditions dictate otherwise.9.

As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard Drawing D-704-14.8.  

Cover existing speed limit signs within a reduced speed zone.7.  

the sign, and at such a distance above the edge that the flag does not touch the sign when limp.

Install flags on warning signs in urban areas when signs are not portable.  Mount 24 inch square flags perpendicular to the edges of 6.  

B.2
1install a second speed limit sign with the desired speed reduction (not to exceed 30 mph.)  Place the second speed limit sign at 

Determine the reduced speed limit based on the in-place speed limit before construction.  Where speed reductions exceed 30 MPH, 5.  

Re-establish speed limit.  Determine exact speed limit in the field, dependent on location and conditions.4.  

Use Type C on roadways with high traffic speeds and volumes (over 40 mph or over 5000 ADT).         

UseType B on roadways with moderate traffic speeds and volumes (40 mph or less and 5000 ADT or less).         

Use Type A on roadways with slow moving traffic speeds and low volume (25 mph or less and 750 ADT or less).         

Sequencing Arrow Panels3.  

Space delineator drums for tapering traffic at dimension "S".  Space delineator drums or tubular markers for tangents at 2 times "S".2.  

or W x SÔ /60 for urban, residential, and other streets with speeds of 40 mph or less.         

L = Minimum length of taper, S x W for freeways, expressways, and all other roads with speeds of 45 mph or greater,         

W = The width of the taper in feet.         

S = Numerical value of speed limit or 85th percentile.         

Variables1.  

Notes

Truck mounted

W21-5-48

Portable

W21-5bR-48

shoulder taper

S in3
1at 

Drums spaced

shoulder taper

S in3
1at 

Drums spaced

shoulder taper

S in3
1at 

Drums spaced

R2-1-36

Portable

(See note #4)

R2-1aP-24

R2-1-36

R2-1-36

R2-1-36

R2-1-36

Portable

(see note #5)

R2-1aP-24

Portable

(see note #5)

R2-1aP-24

Portable

(see note #5)

R2-1aP-24

Portable

(see note #5)

R2-1aP-24
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SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

SPEED

XX
LIMIT

MINIMUM

FEE

$80

MINIMUM

FEE

$80

MINIMUM

FEE

$80

MINIMUM

FEE

$80

MINIMUM

FEE

$80

ADVANCE WARNING SIGN SPACING

Road Type Min. (ft)

Distance Between Signs

A B C

Urban - Low Speed (30 mph or less) 150 150 150

280 280 280

360 360 360

720 720 720

850 1350

1000 1500

750 1000

2200

2640

1500

Urban - Low Speed (over 30 to 40 mph)

Urban - High Speed (over 40 mph to 50 mph)

Rural  - High Speed (over 50 mph to 65 mph)

(55 mph to 60 mph)

Urban Expressway and Freeway

(70 mph to 75 mph)

Rural Expressway and Freeway

(Maintenance and Surveying)

Interstate/4-Lane Divided

KEY

Sign

Cones

Work area

Flagger
Minor Street

Minor Street

Minor Street

Minor Street

Street

Major

Street

Major

Street

Major

B

 A2
1

 A2
1

100'

100'

 A2
1

 A2
1

B

 A2
1

 A2
1

B

A

B

 A2
1

 A2
1

A50' min

100'

 A2
1

 A2
1

B

at 5 foot centers

Cones spaced

LANE CLOSURE ON URBAN STREET

TYPE V

WORK BEYOND CURB ON URBAN STREET

TYPE W

LANE CLOSURE NEAR INTERSECTION ON URBAN STREET

TYPE X

Portable

(see note #4)

R2-1-36

Portable

(see note #4)

R2-1-36

Portable

(see note #4)

R2-1-36

Portable

(see note #4)

R2-1-36

Portable

(see note #4)

R2-1-36

Work area outside driving lane and no closure necessary.

during daylight hours (mid block location).

Portion of roadway closed to traffic only 

during daylight hours (end block location).

Portion of roadway closed to traffic only 

Portable

W20-7-48

Portable

W21-1-48

Portable

W21-1-48

Portable

W20-7-48

Portable

W21-1-48

Portable

W21-1-48

Portable

W20-7-48

Portable

W20-7-48

Portable

W20-7-48

Portable

W21-1-48

Portable

W20-7-48

Signs G20-55-96 and R2-1aP-24 are not required for urban projects.10. 

Drawing D-704-14.

As an option, use portable sign supports in lieu of post mounted signs in accordance with NDDOT Standard   9.  

Engineer to determine safe speed, when necessary.  8.  

Cover existing speed limit signs within reduced speed zones.  7.  

the sign when limp.

perpendicular to the edges of the sign, and at such a distance above the edge that the flag does not touch 

Install flags on warning signs in urban areas when signs are not portable.  Mount 24 inches square flags   6.  

 B. 2
130 mph.)  Place the second speed limit sign at 

reductions exceed 30 mph, install a second speed limit sign with the desired speed reduction (not to exceed 

Determine the reduced speed limit based on the in-place speed limit before construction.  Where speed   5.  

Re-establish speed limit.  Determine exact speed limit in the field, dependent on location and conditions.   4.  

"S" = the numerical value of speed limit.    

Place cones for tapering traffic at 3 equal spaces and cones for tangents at dimension "S".   3.  

parking area so they are visible to oncoming traffic.  Place signs on portable mounts when located on roadway.

When parking is present, place signs so they are entirely visible above parked vehicles or at the edge of the   2.  

For Type V:  Work on one side of roadway at a time so as not to block off more than one lane of traffic.  1.  

Notes

R2-1-36

Portable

(see note #5)

R2-1aP-24

R2-1-36

Portable

(see note #5)

R2-1aP-24 R2-1-36

Portable

(see note #5)

R2-1aP-24

R2-1-36

Portable

(see note #5)

R2-1aP-24

R2-1-36

Portable

(see note #5)

R2-1aP-24
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DESK

8,000 BTU

(110 VOLT)

AIR CONDITIONER

UNDER

DRAWERS

SOLID DOOR

B

A

14,000 BTU

(110 VOLT)

AIR CONDITIONER

PARTITION

CEILING

COUNTER TO

SECTION   A - A

SECTION  B - B

PLAN

SHAKER AREA EQUIPMENT AREA

RECEPTACLES

ALL COUNTERS 36" HIGH, A MINIMUM OF 24" DEEP, AND OPEN UNDERNEATH.

FRESH AIR VENT

TABLE
STOVE

GAS

SHELF

COUNTER

DRAIN400 CFM FAN

A

B

DOUBLE SINK

SHELF

COUNTER

28" DOOR

WINDOW

FURNACE
CLOSET DESK

CABINET

COUNTER

COUNTER

SHELF

DESK

SHELF

SOLID DOOR

AIR CONDITIONER

RECEPTACLES

12' 3"

40'

8'4'6'-6"

18' 9"9'

DOOR

SOLID VENT

FRESH AIR

2' 2' 4' 3'6"

DOOR

SOLID

3' 5' 3'

7'

8'

7.5'

    a minimum of four feet apart.

    for air conditioners.  Space convenience outlets in counter areas

10. Electrical service entrance wired for 100 amps and separate circuits

 

9. The steel cable tie downs and ground anchors at each corner of the lab.

 

    to prevent the transmission of heat and noise.

8. A wall between the office and the work area properly insulated

 

    withstand the intense use in service.

7. Heavy duty type locks, latches, and hinges for doors made to

 

     capacity pressure tank on the pump.

6. A water supply tank with a capacity of 500 gallons and a 20 gallon

 

    a minimum clearance of 36" above the table.

5. 24" x 48" table capable of holding a 200 lb masonry saw with

 

4. Fresh air vent hinged to open or close manually.

 

3. An exhaust fan capable of removing inside air at a rate of 400 CFM.

 

 inch.2
1    of copper or plastic and a diameter of 

    a minimum of 16"x14"x10" deep. Provide water service lines made

2. Double compartment stainless steel sink, with  each compartment

 

1. A 1'x1' shelf at 36" above the regular countertop. 

Provide a laboratory with the following:
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PERSPECTIVE

DIA B C D E

4'

6'

9"

9"

1'

1'

7'

R S

3"

3"

3"

3•"

6

6

4

4

1'-11"

2'-6"

3'-1"

4

15"

18"

24"

30"

36" 15" 3"

5'-9"

7'-6"

4'-9"

6'-6"

8'-6"

1'-7•"

3'-8"

TERMINAL DIMENSIONS

DIA A B C D E

12

15

18

21

24

27

30

36

42

48

54

60

66

72

78

84

90

0'-10•"

0'-4"

0'-6"

0'-9"

0'-9•"

0'-9"

1'-0"

1'-3"

1'-9"

2'-0"

2'-3"

2'-11"

2'-6"

3'-0"

3'-0"

3'-0"

3'-5"

2'-0"

2'-3"

2'-3"

3'-0"

3'-7•"

4'-6"

5'-3"

6'-0"

5'-3"

5'-5"

5'-0"

6'-0"

6'-6"

7'-6"

7'-6•"

7'-3•"

4'-0‡"

3'-10"

3'-10"

2'-6"

1'-7ƒ"

2'-9‚"

3'-3"

2'-3"

1'-9"

1'-9"

1'-9"

2'-0"

6'-0‡"

6'-1"

6'-1"

6'-1•"

6'-1•"

6'-1ƒ"

8'-2‚"

8'-3"

8'-3"

8'-3"

9'-3"

9'-3•"

9'-3•"

10'-0"

2'-0"

2'-6"

3'-0"

3'-6"

4'-0"

4'-6"

5'-0"

6'-0"

6'-6"

7'-0"

7'-6"

8'-0"

8'-6"

9'-0"

9'-6"

11'-0"

p
ip
e
 
in
 
in
c
h
e
s

In
te
rn

a
l 
D
ia
.o
f 

W
a
te
r 

A
re

a
C
ro
s
s
-S

e
c
ti
o
n
a
l

S
td
. 

W
a
ll

fo
o
t 
o
f 
p
ip
e

W
e
ig

h
t 
p
e
r 
li
n
.

M
in
.

T
o
n
g
u
e
 
E
n
d

J
o
in
t 

K

Dia Sq. ft. Lbs. In. In.

60

66

72

78

84

90

96

102

108

19.63

23.76

28.27

33.18

38.48

44.18

50.27

56.75

63.62 3864

3466

3092

2793

2410

2098

1810

1542

1296

5-6

7-8‚

7-8‚

3ƒ

3•

3•

3„

3…

2‡

2‡

2†

2‚

In.

6•

7

7•

8

8•

9

9•

10

54

48 5

5•

6

12 0.79 92 ƒ

15

18

21

24

27

30

36

42

33

1.23

1.77

2.40

3.14

3.98

4.91

5.94

7.07

9.62 685

524

452

384

322

265

214

168

127

1ƒ

1•

1•

1‚

1‚

1„

1„

1

‡

2ƒ-3ƒ

1†-2…

1ƒ-2ƒ

1‡-2‡

1‡-3„

3‚-4‚

3‚-4‚

3‚-4‚

3ƒ-4ƒ

3†-4ƒ

4„-5‚

1‡

2

685

1070

12.57

15.90

4•-5•

5†-6ƒ

6‚-7‚

2ƒ-4

5†-7ƒ

6ƒ-8•

7‚-8•

2•

2ƒ

3

3‚

3•

3ƒ

4

4•

2

2‚

T

Dia.

J
T

K

T
h
ic
k
n
e
s
s
 
(T
)

M
in
im

u
m
 

W
a
ll

M
in
./

M
a
x
.

G
ro

o
v
e
 
E
n
d

J
o
in
t 
J

TRAVERSABLE END SECTION

4'-0"

3'-1"

2'-1•"

2'-9"

2'-9"

2'-0"

6'-1"

8'-0"

8'-0"

8'-0"

T

Dia.

T

TONGUE & GROOVE JOINT BELL & SPIGOT JOINT

 

CONCRETE PIPE PLUG

 

END VIEW

T

JOINTS FOR REINFORCED CONCRETE PIPECIRCULAR PIPE

REINFORCED CONCRETE PIPE - TRAVERSABLE END SECTIONAll Classifications of Round Concrete Pipe

U

2"

2‚"

2•"

2ƒ"

3"

3‚"

3•"

4"

4•"

5"

5•"

5"

5•"

6"

6•"

6•"

6•"

 

(Round Pipe)

Dia.

FLARED END SECTION

E

END VIEW TOP VIEWSIDE VIEW

E

 

U

 

U

CB

D

 

 

T

T

Dia.
Dia.Dia.

REINFORCED CONCRETE PIPE - FLARED END SECTION

 

Reinforcement to be equivalent to Class III RCP

Reinforcement to be equivalent to Class III RCP

OF CONCRETE PIPE TIES (TIE BOLTS).

SEE STANDARD DRAWING D-714-22 FOR DETAILS

 Class AE-3 Concrete

 Existing Pipe

SIDE VIEW

J

7'-3" 8'-6"

reinforced as per AASHTO M170

Standard Reinforcement for Class III pipe

12" minimum for culverts 66" dia. & larger

8" minimum for 12" to 60" dia. culverts

A

 

T

T

 

U

S
1

Dia.

C

D

B

6"

4"
Tie Bolt

or Groove

Tongue

R

PERSPECTIVE END VIEW

E

120°0'0"

Dia.

See Note 2

 

flat bottom

supplied with

End may be

TOP VIEW

     submitted for the Engineer's review.

     be prepared and sealed by a Professional Engineer and 

     AASHTO M170, shop drawings and design calculations shall

     section sizes which do not have reinforcement specified by 

5.  For Class IV and Class V reinforced concrete pipe and end 

     storm drain or sanitary sewers.

     approved by the engineer whenever pipe are specified for 

4.  Joints shall be sealed with rubber gaskets or with sealer 

                                        66" to 108" (incl.) = not less than 6 feet

3.  Laying length of pipe:  12" to 66" (incl.) = not less than 4 feet

     within the forms.

     maintain reinforcement in exact shape and correct positions 

     assembled and securely fastened in cage fashion so as to 

2.  All circular, longitudinal, and elliptical reinforcement shall be 

1.  All reinforcing steel shall meet AASHTO M170 requirements. 

NOTES:

     in the upper 120° of the full barrel portion.

2.  Reinforcement per Class III RCP with double reinforcement 

     ASTM C76/AASHTO M170.

1.  Manufactured in accordance with applicable portions of

NOTES (Traversable End Section):

Dia.

 

T

T

 

E

D

T
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26"

24"

18"6"

1"

7"

9"
12"

24"

18"6"

1"

18"6"

1"

24"

24"

12"12"

10"
2"

7"

1"

8"

24"

12"12"

10"
2"

7"

7"

2"

1"

1"

R = 2" Max

R = 3" Max

"4
1R = 

"4
1R = 

"4
1R = 

"4
1R = 

" Radius4
10 to 

"4
1R = 

"4
1R = 

R = 2" Max

R = 3" Max

12"

12"

R = 2" Max

R = 3" Max

R = 3"

"4
1R = 

"4
1R = 

R = 3"

"2
1

2"

Backer Rod

6"

" Expansion Material4
3

Sealant

X

X

Sealant

Material

" Expansion4
3

Y

Y

"4
1R = 

Joint

2" Tooled 

"8
3

Sealant

4"

"2
13 "2

13

1"

1"

Flow Line

7"

36"

6"
8"

3"

Isolation Joint Isolation Joint

Varies Varies - 3' Min

2' 2'6" 6"

Rod

Backer

18"18"

Pay Limits by SY

6" 18"

Min.
1'

24"

9"9" 3"3"

spaced 4'-0" OC

No. 4 bars 5'-8"

36"36"

1"

72"

8"
4"

R = 1"

6" 18"

Min
1'

Flow Line

Gutter

Valley

Varies Varies
Inlet

(See note 4 for spacing)

Contraction Joint

(300' max spacing)

Isolation joint at street returns
Isolation joint

18"

P
a
y
 L
im
it
 b

y
 L

F

"4
1R = 

0
.2
 T

T

0.1T

"4
1R = 

1"

2"

Grease Limit

36"36"

"2
1

"4
1R = "2

1

"4
3

"2
1

Greased

6"12"12"6"6"12"12"6"

18"

6"

18"18"

No. 4 Bars spaced at 12" OC

g
u
tt
e
r 
ra

d
iu
s

D
is
ta

n
c
e
 e

q
u
a
l 
to

by S Y

Pay Limits 

Metal Cap

Plastic or

See Note 9.

Contraction Joint

See Note 9.

Contraction Joint

"4
1R = 

Round Dowels

" x 18" Plain8
5

S.W. Ledge

note 6

See

note 6

See

note 6

See

(Normal Crown)

(-) Slope

note 6

See

(Rev. Crown)

(+) Slope

Face of Curb

(Normal Crown)
(-) Slope

additional details.)

(Sec. A shown.  See Sec B for

Median, or Parking Lot.

Adjacent to Concrete Sidewalk,

Gutter

Face of

Curb

Face of

(10' Max Spacing)

(Rev. Crown)
(+) Slope

* *

*

A

A

of inlet frame

Outside edge

1
4

on plans.

otherwise noted

pavement unless

T= Thickness of

Curb & Gutter Type 1 (Sec. A)

Curb & Gutter Type 1 (Sec. B)

Mountable Curb & Gutter Type 1 (Sec. A)

Mountable Curb & Gutter Type 1 (Sec. B)

(To be used with PCC Pavement and Drives)

first joint) in cases where the 3' min. panel length cannot be obtained.

on radii) in the price bid for "Curb and Gutter - Type 1."  Extend reinforcement to the second joint (rebar placed through the 

NOTE:  Use #4 deformed reinforcing bars without splices. Include all costs for reinforcing bars at inlet locations (even inlets located 

costs for the joint and sealant in the price bid for Valley Gutter.

type joint sealer (Section 826.02A.2 of the Standard Specifications.)  Include all 

(a minimum 2" depth) at approx 10' intervals.  Seal the joints with hot poured elastic 

" max. width contraction joints 8
3" min. to 8

19.  Valley Gutter Joints:  Form, saw, or score 

as the curb and gutter just ahead of the taper. Install an 18" tie bar across the joint.

in height to 0".  Install a 1/2" premolded full depth isolation joint, the same shape

abut existing curb and gutter, taper the last two (2) feet of the curb from 6" 

8.  On street returns and other locations where new curb and gutter ends and does not

at 4' centers.

7.  Tie curb and gutter to abutting PCC pavement with No. 3 bars, 1'-6" in length, spaced 

or to construct a 7" depth as shown.

For PCC pavements, match the gutter depth to the depth of adjacent PCC pavement 

6.  Face of Gutter Depth:  For hot bituminous pavement use 7" gutter depth as shown. 

with the manufacturer's recommendations.

expansion joints specified in note 3 above.  Tool and install sealant in accordance 

sealant for contraction joints that conforms to section 826.02B.  Use sealant for

5.  Joint sealing: Seal contraction and isolation joints as shown in the details.  Use joint 

(approximately 15' spacing.)

joint spacing for the curb and gutter to the pavement joint on PCC Pavements 

and gutter with panels on each side of the inlets. For concrete pavements match the

4.  Joint Spacing: For hot bituminous pavements use a 10' max joint spacing for the curb 

Install plastic or metal caps and greased dowels in the cold joint for the second pour. 

by the engineer. Dowel supports are not required on the second pour at a cold joint.  

rod and joint sealant opening with a pre-cut piece of wood or other material approved 

" expansion joint filler for isolation joint material. Form the backer 4
33.  Isolation Joints: Use 

2.  Contraction Joints: Tool the Curb & Gutter 2" as shown on the contraction joint details.

and section "B" with (+) pavement slopes.

1.  Use Curb and Gutter Type 1 (Sec. A & B).  Use section "A" with (-)  pavement slopes 

NOTES:

08-27-19

10-17-17

New Design Engr PE Stamp.

Updated to active voice.
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Curb & Gutter and Valley Gutter

Keyway Detail for Curb & Gutter

D-748-1

Curb & Gutter Type 1 (Sec. A & B)

Isolation Joint

Contraction Joint

Joint Location Detail

Curb & Gutter Reinforcing at Inlets Section A-A

Detail Section X-X

Detail Section Y-Y

72" Concrete Valley Gutter Detail

72" Concrete Valley Gutter Plan

36" Concrete Valley Gutter Detail

36" Concrete Valley Gutter Plan

8-7-2013

Kirk J Hoff,

8-27-19

Preliminary Plans



5
•
"

Utility

•" isolation joint

Sidewalk

Building facade

…" x 1"

Contraction joints

 

Utility dia. plus 8"

maximum spacing.

intersections, and at 150'

side of driveways, at street

Isolation joint on each

Min.ƒ" isolation jointMin.ƒ" isolation joint

Concrete Median
2" Ledge

4" Base

Earth Fill

Sidewalk to be replaced

Sidewalk

Sidewalk

4" Base

4" Base

Min.ƒ" isolation joint

4" Base

Min.ƒ" isolation joint

at 4' spacing

#3 "L" bar

abutting concrete or asphalt

Min.ƒ" isolation joint when

concrete or asphalt

when abutting

Min.ƒ" isolation joint
 Min.ƒ"  isolation joint

Curb (See Note 5)

Max Slope 2%

Curb (See Note 5)

Adjacent property

Max Slope 2%

Joint width (3/4" or as shown on detail)

Hot poured bituminous joint filler

(full depth below filler)

Pre-molded expansion material

Top of sidewalk or curb

Max Slope 2%

12"

9"

8"

9"

8"

24"Varies24"

6" 6"

12" 26"

24"Varies

12" 26"

24"Varies

9"

9"

12" Max

7"

5"

5"

7"

8"

8"

Depth of Sidewalk

Contraction joints

Isolation joints Isolation joints

Contraction joints

Isolation joint

Isolation joint

Contraction joints

NOTES:

Utility Blockout

(longitudinal and transverse)

Typical Isolation Joint Seal

Typical Joint Layouts

(Installed adjacent to curb and gutter)

Sidewalk Detail

(Building face application)

Sidewalk with Curb Detail

(Adjacent property application)

Sidewalk with Curb Detail

#3 Bar

"L"Bar Detail

Concrete Median Detail

Equal spaces

4" Sidewalk

cross slope

2% max
5% max running slope

established by adjacent street or highway

May exceed 5% if follows general grade

" Max4
1

" Max2
1

2:
1

(As needed for utility covers, vaults, grating, etc..)

Vertical Discontinuities

Sidewalk Width and Grade

shall be flush

Grade breaks

"4
1"  to 8

1

"4
1

Updated to active voice.10-17-17

1.

2.

3.

4.

5.

6.

5' desirable
(See Note 6)
4' minimum 

09-05-18

requirements. 

and grade and passing lane 

Added sidewalk details for width 

size of 5.0' by 5.0'.

provide passing spaces at a maximum of 200' with a minimum 

When clear width of pedestrian access routes is less than 5.0', 

the pedestrian access route. 

excluding flares. The width of the curb cannot be counted as part of 

pedestrian access route with max 2% concrete cross slope, 

Sidewalk Width & Grade: Provide a continuous 4' min clear width 

for "Curb - Type I" per lineal foot.

the detail below. The Engineer will measure curb at the unit price bid 

possible, such as adjacent buildings, use a vertical curb as shown in 

Modify existing ground slope with landscaping as needed. If not 

 

price bid for "Salvage Base Course" or "Aggregate Base Course CL 5."

costs for labor and materials necessary to place the base material in the 

Use 4" base material thickness unless otherwise specified.  Include all 

Use 4" sidewalk concrete thickness unless otherwise specified.

contraction and isolation joints in the price bid for sidewalk concrete.

Include all costs for labor, equipment, and material necessary to construct

and new concrete.

Use isolation joints between separate concrete pours, or between old 

spacing to match curb & gutter joints.

When sidewalk is adjacent to curb & gutter, vary the sidewalk joint 

the concrete.

Saw or groove contraction joints to a minimum depth of 1/3 the depth of 

and space at half the sidewalk width.

Use longitudinal contraction joints when sidewalk width is 8' or greater, 

to create approximate square panels.

Joint Spacing:  Vary transverse contraction joint spacing from 4' to 6' 

detectable warning panel details.

purposes only.  See Standard Drawing D-750-3 for curb ramp and 

Curb ramp and detectable warning panel layouts for informational 
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11-26-13

Kirk J Hoff,

Preliminary Plans



Preliminary Plans



Preliminary Plans



18"

4"

3"

1"

1"

10"

1"

6"

3"

6"

4"

3"

27"

•"

10"

5"

1"

1"

3"

6"

36"

3"

6"

•"

4"

3" 1"

5"

18"

3'-0"

6"

3"

1"

1"

6" 6"

6"

Type C 10'-0"
Type B 9'-0"
Type A 8'-0"

1"

1"

1"

•"

3"

3"

4'-0"

Series B

Green

Series D

Series D Series D

Series D Series D

Series D

Green

Whitee

Green

lane
driving
Edge of

See detail "A"

shoulder
Edger of

…" dia.

and lock washer
…" dia. bolt with washer

washer and lock washer
…" dia. bolt with

with button head
…" Non-rust fastener

Mile signs

1•" 1•" 1•"

10"

(A)

6"

12"

Whitee Whitee

Series B Series B

3.922" 3.922" 3.922" 3.922" 3.922" 3.922"

2" 2" 2"

3"

3"

16•"

10•"

19•"

16•"

post 12 guage
2" x 2" Perforated sign

anchor post 12 guage
2‚" x 2‚" Perforated

sleeve 12 gauge
anchor reinforcing
2•" x 2•" Perforated

1•"

12 gauge
Sign post
2" x 2"

5"

•'"

6"

3"

12"

6"

3" 10 gauge material.
from a minimum of 
Fabricate anchor plate 

4:1 or 6:1

DETAIL "A"

INSTALLATION

Area = 1.25 S.F.
TYPE A

Area = 1.88 S.F.
TYPE B

Area = 2.50 S.F.
TYPE C

POST AND ANCHOR PLATE DETAIL

(back to back)
ASSEMBLY DETAIL

.in line with existing delineator posts

8' Clearance to finished shoulder or(A)

Numbers:  Use screened or applied copy numbers of the series shown.

Reflective Sheeting:  Use Type IV sheeting.

other suitable vandal resistant non-rust fastener.

Fasteners:  Attach signs to post with tension pin type fastener or 

Sign:  Fabricate backing of 0.080 aluminum.

Installation:  Install posts along right shoulder.
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8-30-18       Updated to active voice.

                    reflective sheeting notes

 7-8-14       Revised post and 

Preliminary Plans



Sign overhang

width
Finished shoulder

spacing
Sign support

S
ig

n
 s

u
p
p
o
rt
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V
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a
l 
c
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a
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S
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e
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h
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below top of sign
Distance support

` of roadway
or auxiliary lane

Edge of driving lane

shoulder

Edge of finished

Foreslope

` of roadway

Foreslope

Sign overhang

below top of sign
Distance support

A
n
c
h
o
r 
u
n
it

S
ig

n
 s

u
p
p
o
rt

7
' 
V
e
rt
ic
a
l 
c
le
a
ra

n
c
e

S
ig

n
 h

e
ig

h
t

Shared use path width

5' max.
4' min.

5' max.
4' min.

Stop sign

12'

Y

2' min.

` of roadway

R
a
d
iu
s

Radius

80

75

70

65

60

55

50

45

40

50

50

50

50

50

50

50

50

50

43

39

35

32

28

25

21

18

15

ft.

Radius

ft.

Y-max.

ft.

Y-min.

Residential or Business District

Bicycle - Pedestrian Path

see Note 1
3' min.

spacing
Sign support

0 to 2

>2 to 4

>4 to 6

>6 to 8

>8 to 10 24

22

20

18

16

Table
Horizontal Clearance

ft
Shoulder Width

ft
Offset

See Horizontal Clearance Table

Edge of shoulder

See Note 4
6' max.
3' min.

See Note 4
6' max.
3' min.

Use layout for the placement of "Stop" signs.

of supports required

summary sheet for number 

Second support, see sign 

of supports required

summary sheet for number 

Second support, see sign

Face of curb or edge of driving lane

clearance of 2'.

4. Provide a horizontal clearance from edge of shared use path to edge of sign of 3', except where width is limited.  Provide a minimum 

traveled way.

3. Offset signs: Use a vertical clearance of 5' above the edge of the driving lane for signs placed 30 feet or more from the edge of the 

Maximum vertical clearance is 6" greater than the minimum vertical clearance.

Install adopt-a-highway signs on Freeways at least 7' above the edge of the driving lane.

Install signs on expressways a minimum height of 7'. 

side of the road in rural districts.  Provide at least 7' clearance to the bottom of the sign, where parking or pedestrian movements occur. 

2. Minimum vertical clearance: Provide at least 5' measured from the bottom of the sign to the edge of the driving lane or auxiliary lane at the 

including any attached curb.

clearance.  Increase the horizontal clearance if required to maintain a minimum sidewalk clear width of 4' from the sign support, not 

1. Curbed Roadways: Use a 3' clearance from face of the curb except where right of way or sidewalk width is limited; Use a minimum 2' 

Notes:

D-754-23
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PERFORATED TUBE ASSEMBLY DETAILS

Wide Throat Intersection

Stop Sign Location

Shared Use Path

Typical Section (with curb)

Typical Section (without curb)
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New Design Engineer PE Stamp.

Updated notes to active voice.
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12"

5ƒ"

4
8
"

1
8
"

4"

•"•"

2"

POST RECEIVER

2•" SQUARE

WEDGE

POST LOCKING

POST RECEIVER

INDEXABLE
RUBBER BUSHING

ANCHOR BASE

SURFACE MOUNT 

WEDGE

POST LOCKING

HDW SET

†"-11 SHEAR BOLT

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

Posts

of

Number

In.

Size

Post

In.

Size

Sleeve

Gauge

ness

Thick-

Wall

Gauge

ness

Thick-

Wall

In.

Base

Slip

Without

Size

Anchor

Base

Slip

Telescoping Perforated Tube

1

1

1

1

1

1

2

2

2

3 & 4

3 & 4

3 & 4

3 & 4

3 & 4

2

2‚

2‚

2‚

2‚

2•

2•

2•

2•

2•

2•

2•

2•

2•

12

12

12

12

12

12

12

12

12

12

10

10

10

10

2‚

2‰

2‚

2‚

12

12

12

12

12

12

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

2‚

2•

10

(B)

12

12

3(C)

and 2" square post

surface mount for 1ƒ"

Breakaway base

0.105 

0.105 

0.105 

0.135 

0.105 

0.135 10 

12 

10 

12 

12 

12 1.702 

2.416 

2.773 

3.432 

3.141 

4.006 0.979

0.804

0.605

0.561

0.372

0.129 0.380

0.590

0.695

0.841

0.803

1.010

0.643

0.590

0.499

0.372

0.1721• x 1• 

2 x 2 

2• x 2•

2• x 2•

2‰ x 2‰

2‚ x 2‚

In.

Size 

Tube

in
.

T
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 The 2•" size is shown as 2.51" size on the plans.

The 2 ‰" size 10 gauge is shown as 2.19" size on the plans;

60"

5
ƒ
"

4
" 

M
A

X

P
a
y
 
L
e
n
g
th

3"

5
"

3
Ž

"

3•"

1•"

1
•
"

4
•
"

•
"

3
†

"

1
•
"

2̂
"

‡
"

3
†

"

2̃
"

8"

8
"

rivets

lock washer or 

with washer and 

…" Dia. bolts 

1"

7"

1"6"6"

9" 9"

2•(D)

2•(D)

2•(D)

Zinc per ASTM B633

flanged shoulder bolt.

…"-16 x 3•" grade 8

Zinc per ASTM B633

flange nut

8 large serrated

•" - 13 Grade

hardened slip washer

thick teflon coated,

1ƒ" Square x ‰" 

1" thick

ƒ" thickness

Zinc per ASTM B633

type A wide

ANSI B18.22.1,

•" U.S.S. flat washer

Ground Line

Anchor unit

p
a
y
 
le

n
g
th

A
n
c
h
o
r 
u
n
it

ƒ"

3"

4
"

3
"

1
5
"

12"

V
a
ri
e
s

DIRECTION OF TRAFFIC

6Œ"

5
•

"

6
•

"

60°

tube - 3" x 3" x 7 ga.

ASTM A500 grade B

7 ga.

ASTM A569 sheet -

plate - 1"

ASTM A572 gr. 50

consists of:

BOTTOM SOIL STUB

Zinc per ASTM B633 

redi-torque bolt,

Grade 8 double hex

•" -13 x 2-3/4"

SHOULDER BOLT

Hot Dip Galvanize ASTM A153

Ductile Iron Casting class 65-45-12.

•
"

1
•
" 2̃

"

D
IR

E
C

T
IO

N
 O

F
 T

R
A

F
F
IC

 SLIP BASE DETAIL
3" ANCHOR UNIT

0.783

Zinc per ASTM B633

serrated flange nut.

…"-16 grade 8

6‚" Diameter

4" Diameter

8‚" Diameter

3" Diameter

1Š" Diameter

6" Diameter

8-places

˜" Diameter

 2•" POST

SLIP BASE FOR

Properties of Telescoping Perforated Tubes

SURFACE MOUNT ANCHOR BASE

 

(use standard …" diameter grade 8 bolt with proper shim)

unit and 2•" post.

Shimming agent to reduce tolerance between 3" anchor 

(2 post installation)

galvanized same as post

10 gauge material and 

a minimum of 

Use anchor plate 

sleeve required.

(D) - 2•" x 12 ga. x 18" minimum length external

(C) - 3" anchor unit

classified as boggy, wet, or loose soil areas.

determine if the soils are weak.  Weak soils are 

placing the support in weak soils.  The Engineer will 

without breakaway bases.  Provide breakaway base when 

when placing 2•", 12 gauge posts in standard soils 

(B) - Provide a shim as specified by the manufacturer 

or external sleeve.

when using an internal 

from bottom of post 

a minimum of 12" up 

Place …" Dia. x 3" bolt 

fastener for surface mount breakaway base.

Use a minimum •" diameter x 4" grade 8 concrete 6.

Install in accordance with manufacturers recommendation.5.

and fourth post on four post signs.

Provide a minimum 8' distance between the first 4.

Eliminate wings when anchor is used in concrete sidewalk.3.

assembly are +/- 0.005" unless ortherwise noted.

A123/153.  Tolerances on anchor unit and slip base bottom 

tensile strength. Hot dip galvanize anchor per ASTM 

anchor material with 43.9 KSI yield strength and 59.3 KSI 

A569 and 3" x 3" x 7" guage ASTM A500 grade B 

quality ASTM Provide 7 guage HRPO commmercial 2.

location and also back and ahead of post.

The 4" x 60" measurement is above and below post 

4" Vertical clearance of anchor or breakaway base.  1.

NOTE:

achieve higher load ability is allowed.

inserting 2•" 10 ga with 2Ž" x 10 ga to 

Inserting 2•" x 12 ga with 2‚" x 12 ga and

MULTI-DIRECTIONAL SLIP BASE ASSEMBLY:

Gauge

ness

Thick-

Wall

Anchor

New Design Engineer PE Stamp.

corrected max height of base.
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5"

1"

2"

2"

"8
3

"8
3

"2
1

"2
1

"8
3

"8
59

"8
59

"8
59

60°

30°

1
"

1"

1
"

In.

Size

Post

Gauge

ness

Thick-

Wall

In.

Size

Sleeve

Gauge

ness

Thick-

Wall

Base

Slip

2

2

2 12

12

12

10

12

12

10

12

12

12

10

12

12

12

12

12

12

12

2

No

No

Breakaway Coupler

Base Plate with

Notes:

Posts

of

Number

Telescoping Perforated Tube

1

1

1

1

1

1

15"

18"

25"

12"

P
o
s
t 
S
le
e
v
e

P
a
y
 L

e
n
g
th

60"

Anchor unit

Anchor unit

Ground line

and lock washer

" Dia. bolts with washer8
3

See note 1

4" Max.

" Breakaway coupling2
1

Direction of Travel

2

2

10 10

3 & 4

3 & 4

3 & 4

3 & 4

3 & 4

4
12

 2
12

 2
12

 4
12

 2
12

 2
12

 4
12

 4
12

 2
12

 2
12

 2
12

 2
12

 2
12

 4
12

 4
12

 16
32

 4
12 12

2

(B)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

12

12

7

7

7

7

7

7

7

7

7

7

7

7

In.

Slip Base 

Without

Anchor Size

Guage

Thickness

Anchor Wall

4
12

 2
12

3(C)

ƒ"

3"

60"

plate

Base

line

Ground

4" Max

Section C-C

3" Anchor Unit

Shoulder Bolt

Zinc per ASTM B633

flanged shoulder bolt.

" grade 82
1"-16 x 38

3

Zinc per ASTM B633

serrated flange nut.

"-16 grade 88
3

8-places

" Diameter32
17

"16
133

5"

3"

"2
11

"2
11

"2
13

"2
14

4"

3"

15"

Varies

Direction of Traffic12"

C

C

of the support to a point in the ground surface on the other side.

within the length of the chord, on the ground surface on one side

radially to the center line of the highway and connecting any point,

Max protection of the stub post is 4" above a 60" chord aligned

P
a
y
 L

e
n
g
th

A
n
c
h
o
r 

U
n
it
 -
 T

y
p
ic
a
ll
y
 4
'

bolt allowed with proper shim)

" diameter grade 8 8
3(use of standard 

" post. 2
1between 3" anchor unit with 2

Shimming agent to reduce tolerance 

Perforated Square Tube

Perforated Square Tube

" Plate formed to fit tube16
3

" Plate Formed to Fit Tube16
3

meets the test requirements of NCHRP Report 350.

with the special requirements specified by DENT BREAKAWAY IND., INC. which 

system manufactured from material meeting the requirements of ASTM A325 fasteners 

Use the breakaway base system on standard D-754-24 or the breakaway coupling 4.

Provide a minimum 8' distance between the first and fourth post on four post signs.3.

Use anchor unit of the same size and specification as the post.2.

above and below post location and also back and ahead of post.

4" Vertical clearance of anchor or breakaway base.  The 4" x 60" measurement is 1.

(C) -  3" anchor unit

is placed in boggy, wet, or loose soil areas.

" 12 gauge posts do not need breakaway bases unless support2
1(B) -  2
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Sign support

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

 7

18"

BOLT MOUNTING

Top View

Side View Top View

Top View

Side View

Number
of

Posts

1

1

1

1

1

1

2

2

2

3 & 4

3 & 4

3 & 4

3 & 4

3 & 4

Post

Size

Wall

Thick-
ness

Gauge

Sleeve

Size

Wall
Thick-
ness

Gauge

Slip
Base

2

2‚

2‚

2‚

2‚

2•

2•

2•

2•

2•

2•

2•

2•

2•

12

12

12

12

12

12

12

12

12

12

10

10

10

10

2‚

2‰

2‚

2‚

12

12

12

12

12

12

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

In. In.

Anchor
Size

Without
Slip
Base

In.

2‚

2•

10

(B)

Anchor
Wall

Thick-
ness

Gauge

12

12

3(C)

Telescoping Perforated Tube

1• x 1•

2 x 2

2‚ x 2‚

2‰ x 2‰

2• x 2•

2• x 2•

0.105

0.105

0.105

0.135

0.135

0.105

12

12

12

10

10

12

1.702

2.416

2.773

3.432

3.141

4.006

0.129

0.372

0.561

0.605

0.804

0.979

0.380

0.590

0.695

0.841

0.803

1.010

0.172

0.372

0.499

0.590

0.643

0.783
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60"

P
a
y
 
le

n
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th

12"
6"

6"

3"3"
24"

1"

4"

1"

6"

P
a
y
 
le

n
g
th

A
n
c
h
o
r 
u
n
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Galv. steel strap

‰" x 1"

Post

Ground line

See note 5

4" Max.

attachment bracket

Post

Sign

See note 3

30° to 45°

Sign

washer

Nylon Sign 

Sign 

Post

Nylon washer
Sign 

Sign support

Post

Sign

Nylon washer

2•(D)

2•(D)

2•(D)

1"

7"

1"6"6"

9" 9"

In. 

Size

Tube

The 2•" size is shown as 2.51" size on the plans.

The 2‰" size 10 gauge is shown as 2.19" size on the plans.

Properties of Telescoping Perforated Tubes

Stringers same size as post

rivets

lock washer or 

with washer and 

…" dia bolts 

(1 post installation)

same as post

material galvanized 

minimum 10 gauge 

Anchor plate is a

& lock washer

with washer

…" bolt

rivets

lock washer or 

with washer and 

…" dia bolts 

(2 post installation)

same as post

material galvanized 

minimum 10 gauge 

Anchor plate is a

sleeve required.

(D) - 2•" x 12 ga. x 18" minimum length external

(C) - 3" anchor unit

Weak soils are classified as boggy, wet, or loose soil areas.

support in weak soils.  Engineer will determine if soils are weak.

manufacturer.  Provide breakaway base when placing the

without breakaway bases, provide a shim as specified by the

(B) - When placing 2•", 12 gauge posts in standard soils 

ONE STRINGER OR BACK TO BACK MOUNTING

SINGLE POST ASSEMBLY

STREET NAME SIGNS AND ONE WAY SIGNS

BACK TO BACK MOUNTING

(WITH STRINGER IN FRONT OF POST)

STRINGER MOUNTING

STRAP DETAIL

stringer and post holes.

angle so excess metal fits 

Punch round and partial through

ANCHOR UNIT AND POST ASSEMBLY

18 NC threaded both ends.

washer & lock washer

" dia bolt with16
5

see note 1

Horizontal stringer

see note 1

Horizontal stringer

Nylon washer

& lock washer

" bolt with washer8
3

Sign  support

" x 1" Galv. steel strap16
3

washer & lock washer

" dia bolt with nylon washer,8
3

18 NC threaded

& lock washer

" dia bolt with washer8
3

Nylon  washer 18 NC threaded

& lock washer

" dia bolt with washer16
5

12 gauge or 3 C anchor reinforcing 

Perforated anchor sleeve - 

" 2
1" x 22

1", 24
1" x 24

12

washer

washer & lock 

" dia bolts with 8
3

` post and sign

and also back and ahead of post.       

4" x 60" measurement is above and below post location 

4" vertical clearance of anchor or breakaway base.  The5.

using the bent bolt to attach the post to the stringer.

the sign, the stringer and the post is allowed in lieu of

Punching the sign backing and placing the bolt through4.

all nylon washers. 

the No Parking sign.  Use flat washers and lock washers with 

the line of traffic flow, use the detailed angle strap to mount 

another sign that requires placement at a 90 degree angle with 

angles is allowed.  If the No Parking sign is placed with 

to the correct angle for No Parking signs requiring the above 

degree angle with the line of traffic flow.  Turning the support 

Place No Parking signs with directional arrows at a 30 to 45 3.

thick metal washers on sign face.

Use minimum outside diameter •" ±ˆ" and 10 gauge 2.

1.08 lbs./ft aluminum or 3.16 lbs./ft steel z bar stringers.

Horizontal stringers - Use perforated tubes or 1ƒ" x ‰" thick,1.

Note:

varies with post size)

& lock washer (bolt length 

" dia bolt with washer8
3
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" bolt.8
33. Punch holes round for 

" perforated square tube stringers.2
1" x 12

12. Use 1

1. Use 0.100 inch minimum thickness sign backing material.

Notes:

" bolt.8
33. Punch holes round for 

" perforated square tube stringers.2
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12. Use 1

1. Use 0.100 inch minimum thickness sign backing material.
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" bolt.8
33. Punch holes round for 

" perforated square tube stringers.2
1" x 12

12. Use 1

1. Use 0.100 inch minimum thickness sign backing material.
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"2
11

"8
3

"8
3

"4
33

"4
33

"
16

55

"8
110

Foreslope

90 degrees from detail above.

bolts.  Rotate bolt location

" dia 8
3Punch holes round for 

Assembly No. 100

1 Post
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Assembly No. 103

Assembly No. 104

Assembly No. 105

1 Post

Assembly No. 106

1 Post

Assembly No. 107

R15-1-24
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Shared Use Path

Bicycle - Pedestrian Path

Railroad Crossing Sign Details

back to back

1 Post

back to back

1 Post

" bolt.8
32. Punch holes round for 

1. Use 0.100 inch minimum thickness sign backing material.
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Clearance Table
See Horizontal

9"

18"

6"

9"

5' min.

shoulder

Finished
of roadway

Finished elev.

driving lane

Edge of

max. length 12.7'

"x12ga. perf. tube2
1"x22

12

Stringers

and lock washer

washer, metal washer,

" dia. with nylon8
3

background

reflectorized

White

"8
1R=

"8
1R=

letters

reflectorized

Black non-

45^

90^

(see detail)

R15-1-488

washers

washers, and lock

nylon washers, metal

8" long with hex nuts,

" dia. hex head bolts8
3

and metal washers

Nylon washers

Sign

threaded both ends

" dia. bolt 18 N.C.8
3

Stringer

Support

and lock washer

Metal washer

Graded shoulder

or face of curb

Finished shoulder

Edge of driving lane

W10-1-36

assembly

Crossbuck sign

assembly

Crossbuck sign

assembly

Crossbuck sign

assembly

Crossbuck sign

Graded shoulder

Graded shoulder

or face of curb

Finished shoulder

or face of curb

Finished shoulder

or face of curb

Finished shoulder

or face of curb

Finished shoulder

or face of curb

Finished shoulder

Edge of driving lane

Edge of driving lane

Edge of driving lane

Edge of driving lane

Edge of driving lane

W10-1-36

W10-1-36

W10-1-36

W10-1-36

W10-1-36

Crossbuck sign assembly

Crossbuck sign assembly

Graded shoulder

Graded shoulder

Graded shoulder

Crossbuck Sign Details

Dog Bone

A

A

driving lane

Edge of
of roadway

Finished elev.

6"x6" S4S

"8
510

"2
17

W10-1-36

and metal washers

with nylon washers

screwdriver spikes

" dia. x 4" long8
3

" dia. hole8
3

(if required)

W3-1-30 or W3-2-30

(if required)

W3-1-30 or W3-2-30

(if required)

W3-1-30 or W3-2-30

(if required)

W3-1-30 or W3-2-30

(if required)

W3-2-30

W3-1-30 or

(if required)

W3-1-30 or W3-2-30

9'-0" min.

face of curb
3' min. to

2' max.

2" dia. hole

2" dia. hole

0 to 2

>2 to 4
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>6 to 8

>8 to 10 24

22
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18

16

Table
Horizontal Clearance

ft
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Offset

See Horizontal Clearance Table

R1-1-30

R1-2-36

2" dia. hole

2" dia. hole

12"

8"

are present
or pedestrians

7' if parking
4' min.

R15-2P-27

strip 2" width

White reflective

Extruded

R15-1-48

Crossing Sign Detail

Crossbuck Sign Assembly

4"

strip 2" width

White reflective

15' min.

15' min.

15' min.

15' min.

15' min.

15' min.

4'
anchor unit

3"x3"x7ga.
10-25-19

11-4-13

Rotate bolt location 90^ as shown in the Crossing Sign Detail.

signs.

" from the center of the 16
5" from the edge, space the holes at 52

1When extruded aluminum sign backing is used and the stiffener ribs are 1

plastic film letters. 

Use sign material meeting ASTM D-4956 Type XI.  On the crossing and track number sign, screen the message or apply non-reflective 

Standard Specifications.  Use wood post surfaced on all four sides (S4S).

compliance with the Standard Grading Rules of the American Lumber Standards.  Treat post in conformance with Section 846 of the 

Use No. 1 white pine, fir, spruce, western hemlock, cedar,  or western larch sign supports.  Use sign supports free of heart centers, and in 

Where there are two or more tracks, use track number signs (R15-2P-27) to display the number of tracks being crossed.

" and 10 gauge thickness on the sign face.16
1" È 16

15Use metal washers and nylon washers with a minimum outside diameter of 

When distance between tracks exceeds 100', consider additional sign assemblies to inform the public.

See MUTCD for placement of Grade Crossing Warning Signs.
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3'-8"

2'-0"

2'-4"

1'-8"

2'-4"

29 S. F.

6'-0"

 "4
31'-0

"4
31'-9

"4
31'-0

"4
32'-0

1'-1"

"4
13

4 S. F.

8"

R=3'-4"

1'-0"

1'-0"

7'-6"

3'-0"

8"

3'-4"
1'-2"

4"

8'-0"

7'-5"

5'-4"

3'-8"

1'-8"

2'-4"

1'-8"

12'-9"

5'-0"

7'-9"
=2'-4"R

27 S. F.

stripe

barrier

4" yellow

` of driving lane

W10-1

3 Bands (12' lane)            72 S.F.

Railroad cross & 2 R's   60.5 S.F.

R15-1

Drawing D-754-81
See Standard

10'

24'

60'

20' 16'

See Advanced Placement Distance table at right

2'

3.3' 6.6'
16"

2'

Bands at right angles to pavement
 

4" yellow `

between lines

4" space

2'

24"

24"

24"

24"

24"

24"

24"

24"

30"

6" min to 15" max

12" min to 30" max

12" min to 30" max

30" max

unless noted otherwise.

See plans for correct message.  Use white pavement markings 

individual R X R symbols in each approach lane.

extend the transverse bands across all approach lanes, and use 

operation on the approach to a crossing.  On multi-lane roads, 

Mark a three lane roadway with a centerline for two-lane approach 

Notes:

20^ from edge of roadway.

Note:  Rotate merge arrow 

gate, if present

*Stop line 8' from 

Shldr, if present

Shldr, if present

6' 1.6'

nearest rail
     26' to 

nearest rail - Use whichever is further from tracks.

*Stop Bar nearest crossing - 8' from gate or 26' to 
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Preliminary Plans



` Roadway

` Roadway

` Roadway

` Roadway

` Roadway
` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

` Roadway

and/or lane line

Yellow barrier

edge line

Yellow median
line

White lane

line

White lane

line

White lane

edge line

White outside

edge line

White outside

edge line

White outside

edge line

Yellow median

edge line

Yellow median

edge line

Yellow median line

White lane

line

White lane
line

White lane

line

White lane

line

White lane

line

White lane line

White lane

line

White lane

line

White lane

line

White lane
line

White lane

line

White lane
line

White lane

line

White lane

line

White lane

line

White lane line

White lane

edge line

White outside

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

line

White edge

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow barrier

lines

Yellow lane

lines

Yellow lane

lines

Yellow lane

lines

Yellow lane

12' 12'

2"

4"
4"

2"

4"

1"

4"

1"

4"

2"

12' 12'

1"

4"4"

1"

12' 12'

1"1" 1"

4"4"4"

12' 12'

1"

4"4"

1"

4"

2"

12' 12'

1"

4"4"4"

1"1"

12' 12' 12' 12'

2"
2"

2" 2"
2"

2"1" 1"

4" 4"
4"

4"
4"

4"

4" 4"

12' 12' 12' 12'

4"

2" 2"
2"

2"
2"

2"

4"
4"

4"
4"

4"

12' 12' 12' 12'

4" 4" 4"
4"

4" 4"

2"1" 1"
2"

12' 12' 12' 12'

1" 1"2"

2"

4" 4"
4"

4"

12'12'12'12'

12'12'12'12'

12' 12' 12' 12'

12' 12' 12' 12'

1" 1"

1" 1"

2"
2"

2"
2" 2"

2"

4" 4" 4"
4"

4"
4"

4" 4"

4" 4"
4"

4"
4"

4"

4" 4" 4"
4"

4" 4"

4" 4"
4"

4"

1" 1"2" 2"
2"

2"

2"
2"

2"2"

2"

1•" 1•"

1•"1•"
2"

for width
See plans

for width
See plans

for width
See plans

for width
See plans

line

White edge

line

White edge

line

Yellow Barrier line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier
line

Yellow Barrier

line

Yellow Barrier

line

Yellow Barrier

30'

10'

  drives.  Break edge lines for intersections.

1.  Continue edge lines through private drives and field 

NOTES:

08-27-19

10-17-17

New Design Engineer PE Stamp.

Updated to active voice.

Two Lane Two Way

RURAL ROADWAY

PRIMARY HIGHWAY

Asphalt Section

Two Lane Divided

Rural Roadway

PRIMARY HIGHWAY

INTERSTATE HIGHWAY RURAL FOUR LANE ROADWAY

URBAN FIVE LANE SECTION

RURAL FIVE LANE ROADWAY

INTERSTATE HIGHWAY

URBAN FOUR LANE SECTION

URBAN FOUR LANE SECTION

RURAL FOUR LANE ROADWAY

URBAN FIVE LANE SECTION

RURAL FIVE LANE ROADWAY

Asphalt Section

Asphalt Section

Concrete Section

Concrete Section

Concrete Section

Concrete Section

Asphalt Section

Asphalt Section

Concrete Section

Two Lane Roadway

Asphalt Section

Two Lane Roadway

Concrete Section

Two Lane Roadway

Edge line

Edge line
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PAVEMENT MARKING D-762-4

CENTERLINE PAVEMENT MARKING SKIP SPACING DETAIL

Kirk J Hoff,

12-1-10

8/27/19

Preliminary Plans



T
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T T T TT T T TT T T T

T T T

T T T T T TTTTTTTTT

T T T T T T T T T T T T T

T T T T T T

T T T T T T T

T

T

T

T

T

T

T

T

T

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane
Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

Edge of Driving Lane

`

`

`

`

`

` `

`

4" Yellow Barrier Line

4" Yellow Barrier Line

4" Yellow Barrier Line

4" Yellow Barrier Line
4" Yellow Lane Line

4" yellow line

4" White Lane Line

4" White Lane Line

4" White Channel Line

4" White Lane Line

4" White Lane Line

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

White Raised Pvmt. Mkrs

Yellow Double Raised Pvmt. Mkrs

Yellow Raised Pvmt Mkrs

Yellow Raised Pvmt. Mkrs

Yellow Raised Pvmt. Mkrs

4" White Lane Line

4" White Lane Line

Double Yellow Raised Pvmt. Mkrs

30'

3.33'

3.33'

10'

30'

30'

10'

3.33'

3.33'30'

50'

30'
3.33'

3.33'

10'

50'

30' 30'

Varies

30'

10'

3.33'

3.33'

Varies

Continue 10' Spacing

10'

10'

10'

10'

10'

10'

10'

10'

10'

10'10'

10'

10'

10'

10'

T
T

major intersections-length varies
Use 4" White Channel Line at

use at major intersections-length varies
White Raised Pvmt. Mkrs channel line, 

FIVE LANE ROADWAY WITH MARKED ISLANDS

Raised Pavement Markers

Painted or Tape LinesPainted or Tape Lines

FIVE LANE ROADWAY TWO WAY LEFT TURN

Raised Pavement Markers

Painted or Tape Lines

Raised Pavement Markers

TWO-LANE TWO-WAY ROADWAY

Painted or Tape Lines

Raised Pavement Markers

FOUR LANE ROADWAY

3.  Remove raised markers and tape markings after permanent pavement marking is installed.

2.  Place short term center line stripe (paint) on top lift to match exact placement of permanent stripe.

  with short term no passing zone pavement marking within three days.

  passing zone pavement markings, place no passing zone signs.  Replace no passing zone signs 

1.  Place no passing zones on two-lane two-way roadways as shown.  In lieu of short term no 
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SHORT-TERM PAVEMENT MARKING

Kirk J Hoff,

12-1-10

D-762-11

3-29-16
(previously was D-762-6)

Re-numbered to be D-762-11

10-17-17 Updated to active voice.

8-27-19 New Design Engineer PE Stamp.

8/27/19

Preliminary Plans
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