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me or under my direct supervision and that I am a duly
registered Professional Engineer under the laws of the
State of North Dakota.

Ackerman-Estvold Engineering &
Management Consulting, Inc.
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SCOPE:
- Remove & Replace Concrete Sidewalk.
- Install ADA Curb Ramps.
- Curb and Gutter Replacement and Asphalt Patching to Install ADA Curb Ramps.
- Sign Replacement.
- Remove and Install Street Lighting.
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Proposed Detectable Warning Panel
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Concrete Sidewalk Pavement
Replacement

Concrete Driveway Pavement
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GENERAL NOTES 

 

100-P01 ACCESS DURING CONSTRUCTION: Work on a driveway must be complete within 7 
calendar days of starting removals on driveway. Lot owner(s) must be notified by 
Contractor minimum 2 calendar days prior to beginning removals. Removal of an 
existing driveway is not allowed until contact between the driveway Owner and 
Contractor has been documented by the Contractor and submitted to the Project 
Engineer for review.  

 
 3rd Street N is utilized for bus loading and unloading during the school year. 

Disruption to the bus service is prohibited. Coordinate construction activities to occur 
before or after school bus service. 

 
100-P02 PROTECTION OF EXISTING FACILITIES: Exercise care during construction 

operations to ensure no damage to existing trees, shrubs, grasses, sod, signs, 
underground sprinklers, landscaping, pavement, curb, hydrants, gate valves, curb 
stops, manholes, and other existing infrastructure located in the construction zone, 
and outside of grading limits. Repair any and all damages caused by the Contractor 
at the Contractor’s expense. 

 

107-P01  PAVEMENT SWEEPING: Sweep the roadway adjacent to the construction area at 
the end of each day. Utilize a vacuum or pickup type sweeper. 

 
 Sweep paved areas that were used by construction traffic before opening these areas 

to public traffic. 
 
Sweep all newly constructed pavement no more than 24 hours before a scheduled 
final inspection. 

 
107-P01 HAUL ROAD RESTRICTIONS: No trucks or hauling will be allowed on City of Mohall 

Streets except for Central Avenue from ND 5/Main Street to 3rd Street NE unless 
approved by the City of Mohall. Written agreement granting approval for hauling on 
city streets to be supplied to the Engineer before hauling to occur.  

 
202-P01 REMOVAL OF CONCRETE PAVEMENT: Existing aggregate base course beneath 

concrete pavement to be removed to the depth of the proposed subgrade. All cost of 
labor, equipment and materials to perform work shall be included in the price bid for 
“Removal of Concrete Pavement”. 

 
202-P02 REMOVAL OF BITUMINOUS SURFACING: Existing aggregate base course beneath 

bituminous surfacing to be removed to the depth of the proposed subgrade. All cost 
of labor, equipment and materials to perform work shall be included in the price bid 
for “Removal of Bituminous Surfacing”. 

 
302-P01 WATER: The cost of water needed for compaction is incidental to Aggregate Base 

Course CL 5.    
 
 

 
704-P01 TRAFFIC CONTROL DEVICES: The traffic control devices list has been developed 

using the traffic control sign layout, shown in Section 100.  
 
724-P01 ADJUST GATE VALVE BOX:  Adjust existing curb stops to final grade elevations if 

located within the proposed sidewalk concrete. The cost of labor, equipment and 
materials to perform the above work shall be included in the price bid for “Sidewalk 
Concrete 4IN”. 

 
970-P01  LANDSCAPE PREPARATION: Provide minimal grading and hydraulic mulch 

adjacent to the locations for sidewalk and curb & gutter replacement. Blend the 
existing topsoil adjacent to the sidewalk and or curb & gutter to eliminate any steep 
slopes or vertical edges. Remove excess topsoil from the project site. Import topsoil if 
needed. Provide hydraulic mulch and seed mixture that meets the following mix: 

 
 Species     % by Weight   Purity  Germination 
 Bluegrass – Park   60%   90%  85% 
 Creeping Red Rescue   10%   90%  85% 
 Fine Leaf Perennial Ryegrass  30%   90%  90% 
 
 Rate of Seeding = 120 lbs/Acre 
 
 Protect and reuse existing mulching and landscaping adjacent to the sidewalk 

replacement. Landscaping includes but is not limited to, pavers, bricks, planters, rock, 
concrete curbing, etc. Reinstall all landscaping to preconstruction conditions.  

 
 Use hydraulic mulch material as specified in Sections 253 of the NDDOT Standard 

Specifications. Apply the hydraulic mulch after the seed is incorporated into the 
topsoil. Apply fertilizer at a rate of 100 pounds per acre with a mixture of 5-10-5. 
Include work necessary to restore landscaping, topsoil 

 areas, seeding and mulching in unit price bid for “Landscape Preparation”. 
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SECTION 140 

 

770-P01 ORNAMENTAL LIGHT STANDARD:  Ornamental light standards to be round tapered 
steel type mounted on concrete foundation with 20’ mounting height.  Standards to 
include base cover and hand hole to be 180° from street side.  Finish color to be 
Black. 

 
770-P02 ORNAMENTAL LED LUMINAIRE: Ornamental LED Luminaire to consist of a 

vertically mounted light engine totally enclosed by a glass refractor and full cutoff top 
and decorative finial.  Tenon mount base to incorporate tool less entry with separable 
driver and light engine assembly.  Head to be of aluminum casting finished in Black.  
LED driver to be auto voltage sensing electronic type capable of operating between 
120-277 volts and suitable for cold weather starting at ambient temperature of minus 
thirty degrees F.  Surge protection to be integral to the luminaire.  Light engine 
assembly to utilize 4000K CCT LED sources with 70 CRI minimum.  LED distribution 
to be standard roadway classifications.  Manufacturers:  Holophane model #WAE3-
P40-40-MVOLT-EN-GL3-BK-SK-TBK-FC, to match existing. 
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TOTAL 

QUANTITY TOTALSPEC UNITITEM DESCRIPTIONCODE

103 0100 CONTRACT BOND L SUM 1 0 0 0 1

202 0114 REMOVAL OF CONCRETE PAVEMENT                      SY   763 0 0 0 763

202 0130 REMOVAL OF CURB & GUTTER                          LF   236 0 0 0 236

202 0132 REMOVAL OF BITUMINOUS SURFACING                   SY   47 0 0 0 47

261 0200 WEIGHTED FIBER ROLLS                              LF   30 0 0 0 30

261 0201 REMOVE WEIGHTED FIBER ROLLS                       LF   30 0 0 0 30

302 0120 AGGREGATE BASE COURSE CL 5                        TON  207 0 0 0 207

430 0500 COMMERCIAL GRADE HOT MIX ASPHALT                  TON  9 0 0 0 9

702 0100 MOBILIZATION                                      L SUM 1 0 0 0 1

704 1000 TRAFFIC CONTROL SIGNS                             UNIT 690 0 0 0 690

704 1054 SIDEWALK BARRICADE                                EA   6 0 0 0 6

704 1058 PEDESTRIAN WALKWAY                                LF   25 0 0 0 25

704 1060 DELINEATOR DRUMS                                  EA   100 0 0 0 100

704 2108 TEMPORARY CURB RAMP                               EA   3 0 0 0 3

708 1540 INLET PROTECTION-SPECIAL                          EA   2 0 0 0 2

708 1541 REMOVE INLET PROTECTION-SPECIAL                   EA   2 0 0 0 2

748 0140 CURB & GUTTER-TYPE I                              LF   235 0 0 0 235

750 0115 SIDEWALK CONCRETE 4IN                             SY   699 0 0 0 699

750 0140 SIDEWALK CONCRETE 6IN                             SY   92 0 0 0 92

750 2115 DETECTABLE WARNING PANELS                         SF   80 0 0 0 80

754 0110 FLAT SHEET FOR SIGNS-TYPE XI REFL SHEETING        SF   11 0 0 0 11

754 0112 FLAT SHEET FOR SIGNS-TYPE IV REFL SHEETING        SF   11 0 0 0 11

754 0206 STEEL GALV POSTS-TELESCOPING PERFORATED TUBE      LF   70 0 0 0 70

754 0592 RESET SIGN PANEL                                  EA   3 0 0 0 3

770 0001 LIGHTING SYSTEM                                   EA   1 0 0 0 1

970 0008 LANDSCAPE PREPARATION                             SY   520 0 0 0 520



ND

SHEET
NO.

SECTION
NO.PROJECT NO. STATE

TAC-0038(052)

Mohall, ND
From 1st St NW to 3rd St NW

Central Avenue Sidewalk Improvements

Basis of Estimate

110

SCALE (H):
SCALE (V):
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BASIS OF ESTIMATE
Water (Incidental)

20 Gal/Ton for Aggregates

Aggregate Base Course Cl 5 @ 1.875 Ton/CY
Sidewalks - 4" Cl. 5 Base
Driveways - 4" Cl. 5 Base
Curb & Gutter - 2" Cl. 5 Base
Asphalt Patch - 5" Cl. 5 Base

Commercial Grade Hot Mix Asphalt (Includes)
Tack Coat @ 0.05 Gal/SY
4" Superpave FAA 43 @ 2 Ton/CY
PG 58S-28 Asphalt Cement @ 6.0%
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2.0' 2.0'

4.5" HMA Patching

5" Aggregate Base Course Cl. 5
(Under HMA Patching)

Curb & Gutter Type I

Sidewalk Concrete 4IN

4" Aggregate Base Course Cl. 5

ASPHALT PAVEMENT PATCHING AREAS

2" Aggregate Base Course CL 5
(Under Curb & Gutter Type I)

Notes:

1. Where connecting to existing concrete, install expansion

joint w/ min. two 12" x 18" smooth dowels @ 24" O.C

2. Driveways greater than 10' wide shall have contraction
joints perpendicular to curb with minimum 10' spacing.
Match curb joints.

3. Forms are required on all edges.
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Sidewalk Concrete 6IN

4" Aggregate Base Course CL 5
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Property line
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1'

A

A

Knock Down -
curb and gutter.
(see detail)

Contraction joint
(match curb joints)

3' fla
re

Sidewalk/path

Install expansion joint w/ 12" x 18"
smooth dowels @ 24" O.C. 2% max.

Contraction joint if poured monolithic or 12" x 18" epoxy coated
deformed bar @ 24" O.C. if poured separate

Install expansion joint

2% Max. Slope

Expansion joint

Sidewalk Concrete 6IN

ISOMETRIC

SECTION A-A

CONCRETE DRIVEWAY APPRON

2" NDDOT Class 5 aggregate

SCALE (H):
SCALE (V):
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INLET PROTECTION - SPECIAL

High Density Polyethylene (HDPE)
high flow jacket filter (8,000 openings per SY)
with an integrated UM (micron meter)
fine filter particle mesh

Acceptable Anchor Method:
faten to inlet casting grate with
UV/Weather Resistant Plastic Cable Zip Ties - 16 to 24 in.
Install zip ties at each corner of the inlet near the perimeter
and two additional zip ties near the middle of the casting.
Punch hole through filter and run cable tie downward around
grate and back up to fasten.

Filter Height - 2"

Under - Seal Gasket

NOTES:

1. Place device tightly against drain opening and cover entire grate.  Extend the device at

least 2 inches past the grate toward the street.
2. Overlap the segments at longer openings.
3. Anchor the device so that the water cannot flow behind it.
4. Remove material that falls into the inlet during maintenance or removal of the device.

NOTES:

1. Provide materials that meet the following specifications:
Netting tube filled with wood curled excelsior and weighted inner core.
Roll Diameter: 6 Inches
Weight: 8.33 Pounds per Linear Foot

2. Place weighted fiber rolls down slope from unprotected downstream areas, tight against
and along the curb and gutters, to provide complete protection.

3. Remove and properly dispose of accumulated silt and debris to allow for proper function

of device after every rain even, or as necessary for proper function.
4. Price includes weighted fiber roll, placement, and maintenance after each rain event. All

costs related to this work shall be included in the price bid for "Weighted Fiber Rolls".

5. Removal of weighted fiber rolls shall be done after the up gradient surfaces are
stabilized and surrounding streets and gutters are clean of debris.

6. Fiber Roll should be placed to avoid being in driving lane.

Weighted Fiber Rolls
(Min. 5 LF) (installed)

Curb & Gutter

WEIGHTED FIBER ROLL

SCALE (H):
SCALE (V):
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Proposed Typical Section
Central Avenue

Sta 0+00 to 7+92.76 Lt/Rt

Varies
1'

Exst Blvd
Varies 5'

Sidewalk Concrete 4IN*

4" Aggregate Base Course CL 5

6"6"

R/W

2' Typ.
Landscape

Prep

5' Temp.
Const. Esmt.

2' Typ.
Landscape

Prep1.5% Typ.
2.0% Max.

*Sidewalk Concrete 6IN used at driveway
locations. See Section 90 for locations.
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SCALE (V):
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Proposed Typical Section

130

11/15/2024



0+00 1+00 2+00

1s
t S

t N

Central Ave

1.9'

7.8'

26.9' L

32.7' L 32.8' L

26.8' L

32.8' L 32.9' L

26.7' L26.9' L

32.0' R

22.3' R

26.0' R

33.0' R

27.0' R

32.1' R

27.0' R

32.1' R

37.0' R

7.8'

O
E

O
E

O
E

O
E

O
E

O
E

O
E

O
E

O
E

O
E

O
E

O
E

O
E

2+00 3+00 4+00

2n
d 

St
 N

Central Ave

1.6'

14.0'

0.3'

0.2'

1.7'

1.8'

1.9'

2.0'

32.8' L

26.8' L

32.9' L 32.8' L

26.9' L26.6' L

27.0' R

32.1' R

27.0' R

32.0' R

42.0' R 42.0' R

ND

SHEET
NO.

SECTION
NO.PROJECT NO. STATE

TAC-0038(052)

Mohall, ND
From 1st St NW to 3rd St NW

Central Avenue Sidewalk Improvements

Removals
1st St N to 2nd St N

140

SCALE (H):
SCALE (V):

1" = 20' 10 5 0 10 20
N/A

SPEC CODE BID ITEM QTY UNIT

202 114 REMOVAL OF CONCRETE PAVEMENT
Central Ave from 1st St NW to 2nd St NW - Lt 226 SY
Central Ave from 1st St NW to 2nd St NW - Rt 210 SY

202 130 REMOVAL OF CURB & GUTTER
Central Ave & 1st St - NW Quad 26 LF
Central Ave & 1st St - NE Quad 26 LF
Central Ave & 2nd St - SW Quad 29 LF
Central Ave & 2nd St - SE Quad 29 LF

202 132 REMOVAL OF BITUMINOUS SURFACING
Central Ave & 1st St - NW Quad 5 SY
Central Ave & 1st St - NE Quad 6 SY
Central Ave & 2nd St - SW Quad 5 SY
Central Ave & 2nd St - SE Quad 5 SY
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LEGEND:

Asphalt Pavement Removal

Concrete Pavement Removal

Curb & Gutter Removal
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NOTES:

Sawcut parallel to the R/W and remove existing concrete pavement as
necessary to squarely tie in with proposed sidewalk..

Sawcut and remove existing curb and gutter.

Sawcut and remove existing asphalt pavement.

Existing curb stop - protect in place.

Landscaping w/Mulch - protect in place.
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Mohall, ND
From 1st St NW to 3rd St NW

Central Avenue Sidewalk Improvements

Removals
2nd St NW to 3rd St NW
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SPEC CODE BID ITEM QTY UNIT

202 114 REMOVAL OF CONCRETE PAVEMENT
Central Ave from 2nd St NW to 3rd St NW - Lt 199 SY
Central Ave from 2nd St NW to 3rd St NW - Rt 128 SY

202 130 REMOVAL OF CURB & GUTTER
Central Ave & 2nd St - NW Quad 27 LF
Central Ave & 2nd St - NE Quad 27 LF
Sta 6+42 to Sta 6+60 Lt 18 LF
Central Ave & 3rd St - SW Quad 27 LF
Central Ave & 3rd St - SE Quad 27 LF

202 132 REMOVAL OF BITUMINOUS SURFACING
Central Ave & 2nd St - NW Quad 5 SY
Central Ave & 2nd St - NE Quad 5 SY
Sta 6+42 to Sta 6+60 Lt 4 SY
Central Ave & 3rd St - SW Quad 6 SY
Central Ave & 3rd St - SE Quad 6 SY
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NOTES:

Sawcut parallel to the R/W and remove existing concrete pavement as
necessary to squarely tie in with proposed sidewalk..

Sawcut and remove existing curb and gutter.

Sawcut and remove existing asphalt pavement.

Existing curb stop - protect in place.

Landscaping w/Mulch - protect in place.
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SPEC CODE BID ITEM QTY UNIT

261 200 WEIGHTED FIBER ROLLS
Central Ave & 1st St - NW Quad 5 LF
Central Ave & 1st St - NE Quad 5 LF
Central Ave & 2nd St - SE Quad 5 LF

261 201 REMOVE WEIGHTED FIBER ROLLS
Central Ave & 1st St - NW Quad 5 LF
Central Ave & 1st St - NE Quad 5 LF
Central Ave & 2nd St - SE Quad 5 LF
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Mohall, ND
From 1st St NW to 3rd St NW

Central Avenue Sidewalk Improvements

Temporary Erosion Control
1st St NW to 2nd St NW
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SPEC CODE BID ITEM QTY UNIT

261 200 WEIGHTED FIBER ROLLS
Central Ave & 2nd St - NW Quad 5 LF
Central Ave & 2nd St - NE Quad 10 LF

261 201 REMOVE WEIGHTED FIBER ROLLS
Central Ave & 2nd St - NW Quad 5 LF
Central Ave & 2nd St - NE Quad 10 LF

708 1540 INLET PROTECTION-SPECIAL
Central Ave & 3rd St - NW Quad 1 EA
Central Ave & 3rd St - NE Quad 1 EA

708 1541 REMOVE INLET PROTECTION-SPECIAL
Central Ave & 3rd St - NW Quad 1 EA
Central Ave & 3rd St - NE Quad 1 EA
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Mohall, ND
From 1st St NW to 3rd St NW

Central Avenue Sidewalk Improvements

Temporary Erosion Control
2nd St NW to 3rd St NW
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Mohall, ND
From 1st St NW to 3rd St NW

Central Avenue Sidewalk Improvements

Permanent Erosion Control
1st St NW to 2nd St NW
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970 0008 LANDSCAPE PREPARATION
Central Ave from 1st St NW to 2nd St NW - Lt 125 SY
Central Ave from 1st St NW to 2nd St NW - Rt 150 SY
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Mohall, ND
From 1st St NW to 3rd St NW

Central Avenue Sidewalk Improvements

Permanent Erosion Control
2nd St NW to 3rd St NW
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SPEC CODE BID ITEM QTY UNIT

970 0008 LANDSCAPE PREPARATION
Central Ave from 2nd St NW to 3rd St NW - Lt 137 SY
Central Ave from 2nd St NW to 3rd St NW - Rt 108 SY
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Mohall, ND
From 1st St NW to 3rd St NW

Central Avenue Sidewalk Improvements

Curb Ramp Layouts
1st St NW to 2nd St NW
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SPEC CODE BID ITEM QTY UNIT

302 120 AGGREGATE BASE COURSE CL 5
Central Ave & 1st St - NW Quad 6 TON
Central Ave & 1st St - NE Quad 6 TON
Central Ave & 2nd St - SW Quad 6 TON
Central Ave & 2nd St - SE Quad 9 TON

430 500 COMMERCIAL GRADE HOT MIX ASPHALT
Central Ave & 1st St - NW Quad 1 TON
Central Ave & 1st St - NE Quad 1 TON
Central Ave & 2nd St - SW Quad 1 TON
Central Ave & 2nd St - SE Quad 1 TON

748 140 CURB & GUTTER - TYPE I
Central Ave & 1st St - NW Quad 26 LF
Central Ave & 1st St - NE Quad 26 LF
Central Ave & 2nd St - SW Quad 29 LF
Central Ave & 2nd St - SE Quad 29 LF

750 115 SIDEWALK CONCRETE 4IN
Central Ave & 1st St - NW Quad 16 SY
Central Ave & 2nd St - NW Quad 16 SY
Central Ave & 1st St - NE Quad 15 SY
Central Ave & 2nd St - SE Quad 26 SY

750 2115 DETECTABLE WARNING PANELS
Central Ave & 1st St - NW Quad 10 SF
Central Ave & 2nd St - NW Quad 10 SF
Central Ave & 1st St - NE Quad 10 SF
Central Ave & 2nd St - SE Quad 10 SF

LEGEND:
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Mohall, ND
From 1st St NW to 3rd St NW

Central Avenue Sidewalk Improvements

Curb Ramp Layouts
2nd St NW to 3rd St NW
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SCALE (H):
SCALE (V):
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SPEC CODE BID ITEM QTY UNIT

302 120 AGGREGATE BASE COURSE CL 5
Central Ave & 2nd St - NW Quad 6 TON
Central Ave & 2nd St - NE Quad 7 TON
Central Ave & 3rd St - SW Quad 7 TON
Central Ave & 3rd St - SE Quad 6 TON

430 500 COMMERCIAL GRADE HOT MIX ASPHALT
Central Ave & 2nd St - NW Quad 1 TON
Central Ave & 2nd St - NE Quad 1 TON
Central Ave & 3rd St - SW Quad 1 TON
Central Ave & 3rd St - SE Quad 1 TON

748 140 CURB & GUTTER - TYPE I
Central Ave & 2nd St - NW Quad 27 LF
Central Ave & 2nd St - NE Quad 27 LF
Central Ave & 3rd St - SW Quad 26 LF
Central Ave & 3rd St - SE Quad 27 LF

750 115 SIDEWALK CONCRETE 4IN
Central Ave & 2nd St - NW Quad 17 SY
Central Ave & 2nd St - NE Quad 25 SY
Central Ave & 3rd St - SW Quad 19 SY
Central Ave & 3rd St - SE Quad 17 SY

750 2115 DETECTABLE WARNING PANELS
Central Ave & 2nd St - NW Quad 10 SF
Central Ave & 2nd St - NE Quad 10 SF
Central Ave & 3rd St - SW Quad 10 SF
Central Ave & 3rd St - SE Quad 10 SF
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81 1PRELIMINARY SURVEY COORDINATE AND CURVE DATA  -   Mohall Central Avenue

HORIZONTAL ALIGNMENT US PUBLIC LAND SURVEY DATA SURVEY CONTROL POINTS
PNT          STATION          NORTHING          EASTING

CONTROL POINT DESCRIPTION

PRIMARY CONTROL

All coordinates and measurements
on this document derived from the
US Survey Foot Definition

Assumed Coordinates

All coordinates on this sheet are Renville
County Ground Coordinates. They are
derived from the "North Dakota Coordinate
System of 1983", NAD83(Conus), North
Zone. Combination Factor (cf) = 0.9999205

NAVD-88
NGVD-29

ENGLISH UNITS
METRIC UNITS

INITALIZING BENCH MARK
Midstates VRS Network

NOTES: Date Survey Completed:  10/23

   PNT            NORTHING     EASTING         ELEV         STATION       OFFSET

Central Ave

BOP 0+00.00 645,333.33 1724641.59

EOP 7+92.76 646126.03 1724651.96

DESC.           SEC-TWP-RGE          NORTHING   EASTING

100 644350.58 1722922.95 1643.70

200 645357.39 1724620.02 1639.22

CURVE DATA
ARC DEFINITION

201 645670.79 1724684.27 1636.15

202 645715.98 1724608.20 1636.74

203 646126.03 1724652.12 1637.77

11/15/2024
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TAC-0038(052)

Mohall, ND
From 1st St NW to 3rd St NW

Central Avenue Sidewalk Improvements

Survey Data Layouts
1st St NW to 2nd St NW
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Clear space outside traffic lanes of travel
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2% maximum cross slope
4.7% preferred running slope
5% maximum running slope

Pedestrian Access Transition Area
Running Slope less than 4.9%
Transition Cross Section at 12 percent per
foot from the Ramp Area to EPF.

Turning Space/Landing
Use at top of ramp or when changing directions.
1.5% preferred slope (2% maximum) all directions
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4' long x width of EPF or 4' minimum
Clear space outside traffic lanes of travel
1.5% preferred cross slope
2% maximum cross slope
4.7% preferred running slope
5% maximum running slope

Pedestrian Access Transition Area
Running Slope less than 4.9%
Transition Cross Section at 12 percent per
foot from the Ramp Area to EPF.

Turning Space/Landing
Use at top of ramp or when changing directions.
1.5% preferred slope (2% maximum) all directions

Preferred Ramp Grade = 5% to 7.5%
Maximum Constructed Grade = 8.3%
Preferred Cross Slope = 1.5%
Maximum Constructed Cross Slope = 2%
Maximum Length = 15 Feet

Preferred Cross Slope = 1.5%
Maximum Constructed Cross Slope = 2%
Running Slope Consistent with the EPF
Preferred Maximum Counter Slope = 4.7%
Maximum Constructed Counter Slope = 5%
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4:1 maximum constructed slope
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Existing Retaing Wall
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NOTES:

Existing curb stop - protect in place.

Tie into existing concrete.

Tie into existing concrete driveway & match existing joint spacing.

Evenly space mainline sidewalk joints (approx. 5 ft).

2

SPEC CODE BID ITEM QTY UNIT

302 120 AGGREGATE BASE COURSE CL 5
Sta 0+28.77 to Sta 3+27.52 Lt 42 TON
Sta 0+23.69 to Sta 3+17.55 Rt 41 TON

750 115 SIDEWALK CONCRETE 4IN
Sta 0+28.77 to Sta 0+54.56 Lt 17 SY
Sta 0+90.63 to Sta 1+31.57 Lt 23 SY
Sta 1+51.69 to Sta 1+82.79 Lt 18 SY
Sta 1+98.01 to Sta 2+39.16 Lt 24 SY
Sta 2+50.63 to Sta 3+27.52 Lt 43 SY
Sta 0+18.69 to Sta 3+17.55 Rt 167 SY

750 140 SIDEWALK CONCRETE 6IN
Driveway Sta 0+54.56 to Sta 0+90.63 Lt 25 SY
Driveway Sta 1+31.57 to Sta 1+51.69 Lt 14 SY
Driveway Sta 1+82.79 to Sta 1+98.01 Lt 11 SY
Driveway Sta 2+39.16 to Sta 2+50.63 Lt 8 SY
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NOTES:

Existing curb stop - protect in place.

Tie into existing concrete.

Tie into existing concrete driveway & match existing joint spacing.

Evenly space mainline sidewalk joints (approx. 5 ft).
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SPEC CODE BID ITEM QTY UNIT

302 120 AGGREGATE BASE COURSE CL 5
Sta 3+95.61 to Sta 6+85.76 Lt 44 TON
Sta 4+00.55 to Sta 5+07.00 Rt 15 TON
Sta 6+00.62 to Sta 6+90.69 Rt 12 TON

430 500 COMMERCIAL GRADE HOT MIX ASPHALT
Sta 6+42 to Sta 6+60 Lt 1 TON

748 140 CURB & GUTTER - TYPE I
Sta 6+42 to Sta 6+60 Lt 18 LF

750 115 SIDEWALK CONCRETE 4IN
Sta 3+95.61 to Sta 5+71.34 Lt 98 SY
Sta 5+92.54 to Sta 6+45.19 Lt 30 SY
Sta 6+56.52 to Sta 6+85.76 Lt 17 SY
Sta 4+00.55 to Sta 5+07.00 Rt 60 SY
Sta 6+00.62 to Sta 6+90.69 Rt 51 SY

750 140 SIDEWALK CONCRETE 6IN
Driveway Sta 5+71.34 to Sta 5+92.54 Lt 13 SY
Driveway Sta 6+45.19 to Sta 6+56.52 Lt 21 SY

8.
4'
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17.4'

3
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SECTION SHEET

NO. NO.

100 1

E5-1-48 48"x48" EXIT GORE 35 48"x48" SHOULDER WORK

G20-1-60 60"x24" ROAD WORK NEXT __ MILES 28 48"x48" RIGHT or LEFT SHOULDER CLOSED

G20-1b-60 60"x24" NO WORK IN PROGRESS (Sign and installation only) 18 48"x48" RIGHT or LEFT SHOULDER CLOSED AHEAD or __ FT or _ MILE

G20-2-48 48"x24" END ROAD WORK 2 26 52 48"x48" SURVEY CREW

G20-4-36 36"x18" PILOT CAR FOLLOW ME (Mounted to back of pilot car) 18 48"x48" BRIDGE PAINTING AHEAD or __ FT

G20-10-108 108"x48" CONTRACTOR SIGN 70 48"x48" MATERIAL ON ROADWAY

G20-50a-72 72"x36" ROAD WORK NEXT __ MILES RT & LT ARROWS 43 48"x48" PAVEMENT BREAKS

G20-52a-72 72"x24" ROAD WORK NEXT __ MILES RT or LT ARROW 36 48"x48" RUMBLE STRIPS AHEAD

G20-55-96 96"x48" SPEED LIMIT ENFORCED - MINIMUM FEE $80 WHEN WORKERS PRESENT 59 48"x48" FRESH OIL LOOSE ROCK

M1-1-36 36"x36" INTERSTATE ROUTE MARKER (Post and installation only) 10

M1-4-24 24"x24" U.S. ROUTE MARKER (Post and installation only) 10

M1-5-24 24"x24" STATE ROUTE MARKER (Post and installation only) 10

M3-1-24 24"x12" NORTH (Mounted on route marker post) 7

M3-2-24 24"x12" EAST (Mounted on route marker post) 7

M3-3-24 24"x12" SOUTH (Mounted on route marker post) 7

M3-4-24 24"x12" WEST (Mounted on route marker post) 7

M4-8-24 24"x12" DETOUR (Mounted on route marker post) 7

M4-9-30 30"x24" DETOUR ARROW RIGHT or LEFT/AHD AND RT or LT 15

M4-10-48 48"x18" DETOUR (INSIDE ARROW) RIGHT or LEFT (Mounted on barricade) 7

M5-1-21 21"x15" ADVANCE TURN ARROW RT or LT(Mounted on route marker post) 7

M5-1-30 30"x21" ADVANCE TURN ARROW RT or LT(Mounted on route marker post) 9

M6-1-21 21"x15" DIRECTIONAL ARROW RT or LT (Mounted on route marker post) 7

M6-1-30 30"x21" DIRECTIONAL ARROW RT or LT (Mounted on route marker post) 9

M6-3-21 21"x15" DIRECTIONAL ARROW UP (Mounted on route marker post) 7

R1-1-48 48"x48" STOP 32

R1-2-60 60"x60" YIELD 29

R2-1-36 36"x48" SPEED LIMIT __ (Portable only) 30

R2-1-48 48"x60" SPEED LIMIT __ 39

R2-1aP-24 24"x18" MINIMUM FEE $80 (Mounted on Speed Limit post) 10 SPECIAL SIGNS

R3-2-48 48"x48" NO LEFT TURN 35

R4-1-48 48"x60" DO NOT PASS 39

R4-7-48 48"x60" KEEP RIGHT 39

R5-1-48 48"x48" DO NOT ENTER 35

R6-1-54 54"x18" ONE WAY RIGHT or LEFT (Mounted on STOP or DO NOT ENTER  post) 14

R7-1-12 12"x18" NO PARKING ANY TIME 11

R7-1-12 12"x18" NO PARKING ANY TIME RT or LT Arrow 8 11 88

R9-9-24 24"x12" SIDEWALK CLOSED (Mounted on barricade) 6 10 60

R10-6-24 24"x36" STOP HERE ON RED 16

R11-2-48 48"x30" ROAD CLOSED (Mounted on barricade) 12

R11-2a-48 48"x30" STREET CLOSED (Mounted on barricade) 12

R11-3a-60 60"x30" ROAD CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY (Mtd on barricade) 15

R11-3c-60 60"x30" STREET CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY (Mtd on barricade) 15

R11-4a-60 60"x30" STREET CLOSED TO THRU TRAFFIC (Mounted on barricade) 15

W1-3-48 48"x48" REVERSE TURN RIGHT or LEFT 35

W1-4-48 48"x48" REVERSE CURVE RIGHT or LEFT 35

W1-4b-48 48"x48" TWO LANE REVERSE CURVE RIGHT or LEFT 35

W1-6-48 48"x24" ONE DIRECTION LARGE ARROW 26 TRAFFIC CONTROL SIGNS                                                                                           TOTAL UNITS

W3-1-48 48"x48" STOP AHEAD 35

W3-3-48 48"x48" SIGNAL AHEAD 35

W3-4-48 48"x48" BE PREPARED TO STOP 35

W3-5-48 48"x48" SPEED REDUCTION AHEAD 35

W4-2-48 48"x48" LANE ENDS RIGHT or LEFT 35

W5-1-48 48"x48" ROAD NARROWS 7 35 245

W5-8-48 48"x48" THRU TRAFFIC RIGHT LANE 35

W5-9-48 48"x48" ROAD WORK TRAFFIC ONLY DOWN & LT or RT ARROW 35

W6-3-48 48"x48" TWO WAY TRAFFIC 35

W8-1-48 48"x48" BUMP 35

W8-3-48 48"x48" PAVEMENT ENDS 35

W8-7-48 48"x48" LOOSE GRAVEL 35

W8-11-48 48"x48" UNEVEN LANES 35

W8-12-48 48"x48" NO CENTER LINE 35

W8-17-48 48"x48" SHOULDER DROP-OFF SYMBOL 35

W8-53-48 48"x48" TRUCKS ENTERING HIGHWAY 35

W8-54-48 48"x48" TRUCKS ENTERING AHEAD or __ FT or _ MILE 35

W8-55-48 48"x48" TRUCKS CROSSING AHEAD or __ FT or _ MILE 35

W8-56-48 48"x48" TRUCKS EXITING HIGHWAY 35

W9-3a-48 48"x48" CENTER LANE CLOSED SYMBOL 35

W12-2-48 48"x48" LOW CLEARANCE 35

W13-1P-30 30"x30" __ MPH ADVISORY SPEED PLAQUE (Mounted on warning sign post) 14

W14-3-64 64"x48" NO PASSING ZONE 28

W16-2P-30 30"x24" __ FEET PLAQUE (Mounted on warning sign post) 10

W20-1-48 48"x48" ROAD WORK AHEAD or _FT or _ MILE 7 35 245

W20-2-48 48"x48" DETOUR AHEAD or __ FT or _ MILE 35

W20-3-48 48"x48" ROAD or STREET CLOSED AHEAD or __ FT or _ MILE 35

W20-4-48 48"x48" ONE LANE ROAD AHEAD or __ FT or _ MILE 35

W20-5-48 48"x48" RIGHT or CENTER or LEFT LANE CLOSED AHEAD or __ FT or _ MILE 35

W20-7-48 48"x48" FLAGGER 35

W20-8-18 18"x18" STOP - SLOW PADDLE Back to Back 5

W20-52P-54 54"x12" NEXT __ MILES (Mounted on warning sign post) 12

W21-1-48 48"x48" WORKERS 35

W21-2-48 48"x48" FRESH OIL 35

W21-3-48 48"x48" ROAD MACHINERY AHEAD  or __ FT or _ MILE 35

704-1048

TUBULAR MARKERS

TYPE I BARRICADES

TYPE III BARRICADES

EA

762-0200

762-0420

704-1081

704-1085

704-1086

704-1054

704-1058

704-1060 DELINEATOR DRUMS

SIDEWALK BARRICADE

TEMPORARY PEDESTRIAN WALKWAY

OBLITERATION OF PVMT MK

TEMPORARY CURB RAMP

PORTABLE PRECAST CONCRETE MED BARRIER

PRECAST CONCRETE MED BARRIER - STATE FURNISHED

RAISED PAVEMENT MARKERS

SHORT TERM 4IN LINE - TYPE R

SHORT TERM 4IN LINE - TYPE NR

704-1500

704-2108

704-3501

704-3510

DELINEATOR

FLEXIBLE DELINEATORS

762-0430

704-1065 TRAFFIC CONES

SEQUENCING ARROW PANEL - TYPE A

SEQUENCING ARROW PANEL - TYPE B

SEQUENCING ARROW PANEL - TYPE C

SPEC & CODE

DESCRIPTION

FLAGGING704-0100 MHR

704-1000

SPEC & 

CODE
UNIT

LF

EACH

EACH

LF

LF

STACKABLE VERTICAL PANELS

704-1052

704-1050

PORTABLE RUMBLE STRIPS

704-1067

704-1070

704-1072

704-1080

704-1087

VERTICAL PANELS - BACK TO BACK

EACH

EACH

SF

EACH

LF

EACH

EACH

EACH

EACH

EACH

EACH

EACH

EA

EACH

EACH

EACH

QUANTITY

SIGN 

NUMBER

SIGN 

SIZE
DESCRIPTION

AMOUNT 

REQUIRED

W21-5b-48

W21-6-48

W21-50-48

W21-51-48

W21-5a-48

W21-52-48

UNITS 

PER 

AMOUNT

UNITS 

SUB 

TOTAL

SIGN 

NUMBER

W21-53-48

W22-8-48

35

35

35

SIGN 

SIZE

W21-5-48

DESCRIPTION

35

TAC-0038(052)

UNITS 

PER 

AMOUNT

35

35

35

AMOUNT 

REQUIRED

NOTE:

If additional signs are 

required, units will be 

calculated using the formula 

from Section III-18.06 of the 

Design Manual.
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KEYNOTES

LUMINAIRE

R3

DISTRIBUTION
STATIONSTANDARD

11,0002+14  21' RT18

NUMBER & OFFSET LUMENS
DELIVERED

R311,0000+41  21'LT17

1 REMOVE AND DISPOSE OF EXISTING LIGHTING STANDARD/LUMINAIRE
AND CONCRETE FOUNDATION.
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II

STA. -3+50  24'RT
TO 0+41  21'RT
TO 0+41 21' LT

15 LF 443 LF

173 LF

STA. 4+00  21'LT
TO 5+48  21'RT

STA. 2+14  21'RT
TO 4+00  21'RT
TO 4+00 21'LT

139 LF 236 LF

156 LF

BASE DIM.

24 x 5'

DIA. x DEPTH

24 x 5'

CONCRETE FOUNDATION-HIGHWAY LIGHTING

CABLE TRENCH-TYPE II

MULTIPLE UNDERGROUND CABLE 2NO4-1NO6 STYLE USE

REMOVE LIGHT STANDARD

5 EA

615 LF

1164 LF

9 EA

QUANTITIES:  INCLUDED IN PAY ITEM
"LIGHTING SYSTEM"

ORNAMENTAL LT STD 20FT MT HT

ORNAMENTAL LED LUMINAIRE

5 EA

5 EA

2 CONDUIT UNDER ROADWAY SHALL BE INSTALLED BY DIRECTIONAL
BORING METHOD.

3 SPLICE TO EXISTING MAIN STREET LIGHTING CIRCUIT VIA EXISTING
PULL BOX LOCATED AT STA. -3+50, 24' RT.  INSTALL CONDUIT BY
DIRECTION BORING METHOD FROM STA. 0+26, 21' RT TO PULL BOX.

R311,0004+00  21' LT19 24 x 5'

R311,0005+48  21' RT20 24 x 5'

R311,0006+88  21' RT21 24 x 5'

2IN DIAMETER RIGID CONDUIT 507 LF
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418 LF
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STA. 5+48  21'RT
TO 6+88  21'RT 148 LF
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" teflon bolt retainer32
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4" max.
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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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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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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

4683

BARRICADE AND CHANNELIZING DEVICE DETAILS
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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

4683

CONSTRUCTION SIGN PUNCHING AND MOUNTING DETAILS
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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
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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



(longitudinal and transverse)
Typical Isolation Joint Seal

 

  

  

  

5.5' 5.5'

3' 3'

4.5'1'

As shown in Plans

B

B

A A

AA

A A

ADT

Driveway

(0-500)

(500-1500)

(> 1500)

Desirable

5%

3%

2%

8%

5%

Maximum

clearance

by vehicle

controlled

12% or

Desirable Maximum

12

20 20

40 40

6

Desirable Maximum

6%

3%0% 

clearance

by vehicle

controlled

15% or

Grade G1 Dimension (L) ft. Grade Changes (D)

3%

Gutter Type I

 

B

 
B

 
B

 

B

 
B

 

B

Note 2

Note 2

Note 2

50:1
as
 S
ho

wn 
in 

Pl
an
s

Dr
ive

wa
y W
idt

h

existing sidewalk

Extend to meet

Gutter Type I

Driveway Pay Limits

5.5'As shown in Plans5.5'

10:1 Max

10:1 Max

Sidewalk Sidewalk

SidewalkSidewalk

Driveway Pay Limits

5.5'As shown in Plans5.5'

2.5' 2.5'

Gutter Type IType 1

Curb & Gutter

Type 1

Curb & Gutter

Varies
Sidewalk

10:1 Max

4
1

Driveway Type 2A

Driveway Type 2B

Driveway Type 3

10:1 Max
6" Section B-B

8" Section B-B
4

1

Driveway Type 1

Slope Varies

Slope Varies

Slope Varies

Slope Varies

G1

G1

G1

3.3%

G2

G2

G2

G2

(L)

12"

12"

12"

12"

2% Max

2% Max

Slope Varies

Slope Varies   
Note 3

  
Note 3

4" Base

4" Base

8" Conc.

6" Conc.

1.2"

1.6"

8" 9"

7"

12"

12"

6" 18"

6" 18"
0.8"

0.6"

6"

4" Base

4" Base

6" or 8" Conc.

6" or 8" Conc.

4" Base

6" or 8" Conc.

6" or 8" Conc.

4" Base Type I
Gutter 

5.5' Min. Concrete Driveway

Type I
Gutter 

5.5' Min. Concrete Driveway

Driveway Concrete)

Sidewalk (Paid as

Driveway Concrete)

Sidewalk (Paid as

G2 = G1 + D

G2 = D - 3.3%

G2 = 2% + D

G2 = D - 2%

5.5' Min.

24"

5.5' Min.

See Detail A
6" 6"

3'

1'

#4 x 3' Bars

Detail A

Note 1

Note 1

Note 1

6%

Section A-A
Face of Curb

Keyed or Tied

Isolation Joint

Isolation Joint

Joint

Isolation

Joint

Isolation

12
:1
 M
ax

12
:1 

Max

(4' m
in.)

5' desirable

Match existing (4" minimum)

Match existing (4" minimum)

(full depth below filler)

Pre-molded expansion material

Top of sidewalk or curb

bituminous joint filler

Hot poured

ƒ" Joint width

"4
1"  to 8

1

"4
1

Sidewalk
Depth of

(4' minimum)

5' desirable

(4' minimum)

5' desirable

24" Keyed or Tied

Joint

Isolation

Joint

Isolation

Type 3 = 6'
Type 2= 5.5'
Type 1  = 3'

Type 3 = 6'
Type 2= 5.5'
Type 1  = 3'

Tied Joint (#3 x 1'-6" Bars) 4' on center

Keyed Construction Joint or 

Tied Joint (#3 x 1'-6" Bars) 4' on center

Keyed Construction Joint or 

4' to 5'(L)

Sag - Driveway Type 1

Summit - Driveway Type 1

Sag - Driveway Types 2A & 2B

Summit - Driveway Types 2A & 2B

Slope Varies

Slope Varies

G2

12"

12"

4" Base

4" Base

6" or 8" Conc.

6" or 8" Conc.

G2 = 2% + D

Sag - Driveway Type 3

Summit - Driveway Type 3

2% Max

4' to 5'

2% Max

4' to 5'

Joint

Isolation

Joint

Isolation

4' to 5'6' Min.

6' Min.

G2 = D - 2%

Not
e 
1

Not
e 
1

G2

4' 4'
2% 2%

NOTES:

as driveway concrete.

Construct sidewalk behind a driveway to the same thickness as the driveway.  The Engineer will measure it 6.  

to place the base material in the price bid for Salvage Base Course or Aggregate Base Course CL 5.

Place 4" base material under concrete driveway.  Include all costs for labor and materials necessary 5.  

Use 6" driveway unless otherwise specified.4.  

Include all costs for gutter-Type 1 in the unit price bid for "Curb and Gutter-Type 1". 3.  

Include all costs for labor, equipment, and material to construct and seal joints in the price bid for the driveway.

manufacturer's recommendations.

Seal joints with hot pour bituminous filler or low modulus silicone. Install and tool sealant according to 

Use isolatoin joints between separately poured concretes, or between old and new concrete.

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

joints for driveways 20' to 30' width, and 3 center contraction joints for driveways greater than 30' width.

Joint Spacing:  Use 1 center contraction joint on driveways 20' width or less, 2 center contraction2.  

joints with pavement joints, as much as practical.

See Standard D-748-1 for curb and gutter isolation joint detail.  On PCC roadways, match curb and gutter 1.  

08-27-19
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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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Sign overhang

width
Finished shoulder

spacing
Sign support
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V
e
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a
l 
c
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S
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e
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h
t

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
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n
 h

e
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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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Wide Throat Intersection
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Shared Use Path
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Typical Section (without curb)
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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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W
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G
a
u
g
e
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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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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

8-30-19

8-30-18

7-8-14

8-6-09
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Inches LF LF LF LF LF LF
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48"x15" 7 14.5 1 2.5 x 2.5 12 ga 1 4.0 3 x 3 7 ga

54"x15" 7 16.1 1 2.5 x 2.5 12 ga 1 4.0 3 x 3 7 ga

60"x15" 7 18.9 1 2.25 x 2.25 12 ga 2.6 2 x 2 12 ga 1 4.0 3 x 3 7 ga 1

66"x15" 7 15.8 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

72"x15" 7 14.6 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

78"x15" 7 17.6 2 2.5 x 2.5 12 ga 2 4.0 3 x 3 7 ga 2

84"x15" 7 15.8 2 2.25 x 2.25 12 ga 2 4.0 2.5 x 2.5 12 ga

90"x15" 7 15.3 2 2.5 x 2.5 12 ga 2 4.0 3 x 3 7 ga 2

96"x15" 7 17.4 2 2.5 x 2.5 10 ga 2 4.0 3 x 3 7 ga 2

48"x12" 7 17.5 1 2.5 x 2.5 12 ga 1 4.0 3 x 3 7 ga

54"x12" 7 15.2 1 2.25 x 2.25 12 ga 1 4.0 2.5 x 2.5 12 ga

60"x12" 7 14.2 1 2.5 x 2.5 12 ga 1 4.0 3 x 3 7 ga

66"x12" 7 15.9 1 2.5 x 2.5 12 ga 1 4.0 3 x 3 7 ga

72"x12" 7 14.7 1 2.5 x 2.5 12 ga 1 4.0 3 x 3 7 ga

78"x12" 7 15.7 2 2 x 2 12 ga 2 4.0 2.25 x 2.25 12 ga

84"x12" 7 15.6 2 2.25 x 2.25 12 ga 2 4.0 2.5 x 2.5 12 ga

90"x12" 7 18.6 2 2.5 x 2.5 12 ga 2 4.0 3 x 3 7 ga 2

96"x12" 7 17.5 2 2.5 x 2.5 12 ga 2 4.0 3 x 3 7 ga 2

24"x12" 5 20.3 1 2 x 2 12 ga 1 4.0 2.25 x 2.25 12 ga

30"x12" 5 16.4 1 2 x 2 12 ga 1 4.0 2.25 x 2.25 12 ga

36"x12" 5 13.8 1 2 x 2 12 ga 1 4.0 2.25 x 2.25 12 ga

42"x12" 5 14.7 1 2 x 2 12 ga 1 4.0 2.25 x 2.25 12 ga

48"x12" 5 12.9 1 2 x 2 12 ga 1 4.0 2.25 x 2.25 12 ga

54"x12" 5 15.2 1 2.25 x 2.25 12 ga 1 4.0 2.5 x 2.5 12 ga

60"x12" 5 13.8 1 2.25 x 2.25 12 ga 1 4.0 2.5 x 2.5 12 ga

24"x9" 5 24.1 1 2 x 2 12 ga 1 4.0 2.25 x 2.25 12 ga

30"x9" 5 21 1 2 x 2 12 ga 1 4.0 2.25 x 2.25 12 ga

36"x9" 5 17.3 1 2 x 2 12 ga 1 4.0 2.25 x 2.25 12 ga

42"x9" 5 15.4 1 2 x 2 12 ga 1 4.0 2.25 x 2.25 12 ga

48"x9" 5 13.5 1 2 x 2 12 ga 1 4.0 2.25 x 2.25 12 ga

54"x9" 5 14.8 1 2 x 2 12 ga 1 4.0 2.25 x 2.25 12 ga

60"x9" 5 13.3 1 2 x 2 12 ga 1 4.0 2.25 x 2.25 12 ga

S
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24"x12" 5 17.2 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

30"x12" 5 16.3 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

36"x12" 5 15.4 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

42"x12" 5 14.6 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

48"x12" 5 15.2 1 2.25 x 2.25 12 ga 4.5 2 x 2 12 ga 1 4.0 3 x 3 7 ga 1

54"x12" 5 20.6 1 2.5 x 2.5 10 ga 1.5 2.19 x 2.19 10 ga 1 4.0 3 x 3 7 ga 1

60"x12" 5 16.7 1 2.5 x 2.5 12 ga 3.9 2.25 x 2.25 12 ga 1 4.0 3 x 3 7 ga 1

24"x9" 5 15.2 1 2.5 x 2.5 12 ga 1 4.0 3 x 3 7 ga

30"x9" 5 14.4 1 2.5 x 2.5 12 ga 1 4.0 3 x 3 7 ga

36"x9" 5 16.4 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

42"x9" 5 15.8 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

48"x9" 5 14.4 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

54"x9" 5 15.1 1 2.25 x 2.25 12 ga 4.2 2 x 2 12 ga 1 4.0 3 x 3 7 ga 1

60"x9" 5 14.5 1 2.25 x 2.25 12 ga 4.7 2 x 2 12 ga 1 4.0 3 x 3 7 ga 1

POST INFORMATION FOR VARIOUS SIGN CONFIGURATIONS
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24"x12" 5 16.2 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

30"x12" 5 15.3 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

36"x12" 5 15.9 1 2.25 x 2.25 12 ga 4.3 2 x 2 12 ga 1 4.0 3 x 3 7 ga 1

42"x12" 5 15.2 1 2.25 x 2.25 12 ga 4.8 2 x 2 12 ga 1 4.0 3 x 3 7 ga 1

48"x12" 5 15.2 1 2.5 x 2.5 12 ga 5 2.25 x 2.25 12 ga 1 4.0 3 x 3 7 ga 1

54"x12" 5 20.6 1 2.5 x 2.5 10 ga 1.9 2.19 x 2.19 10 ga 1 4.0 3 x 3 7 ga 1

60"x12" 5 16 1 2.5 x 2.5 12 ga 4.7 2.25 x 2.25 12 ga 1 4.0 3 x 3 7 ga 1

24"x9" 5 16.8 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

30"x9" 5 16.1 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

36"x9" 5 15.4 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

42"x9" 5 14.9 1 2.5 x 2.5 10 ga 1 4.0 3 x 3 7 ga 1

48"x9" 5 15.7 1 2.25 x 2.25 12 ga 4.2 2 x 2 12 ga 1 4.0 3 x 3 7 ga 1

54"x9" 5 14.9 1 2.5 x 2.5 12 ga 4.8 2.25 x 2.25 12 ga 1 4.0 3 x 3 7 ga 1

60"x9" 5 20.5 1 2.5 x 2.5 10 ga 1.6 2.19 x 2.19 10 ga 1 4.0 3 x 3 7 ga 1
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24"x12" 5 15.1 1 2.25 x 2.25 12 ga 4.8 2 x 2 12 ga 1 4.0 3 x 3 7 ga 1

30"x12" 5 15.1 1 2.5 x 2.5 12 ga 5 2.25 x 2.25 12 ga 1 4.0 3 x 3 7 ga 1

36"x12" 5 17.4 1 2.5 x 2.5 12 ga 3.6 2.25 x 2.25 12 ga 1 4.0 3 x 3 7 ga 1

42"x12" 5 16.8 1 2.5 x 2.5 12 ga 4.1 2.25 x 2.25 12 ga 1 4.0 3 x 3 7 ga 1

48"x12" 5 16.1 1 2.5 x 2.5 12 ga 4.5 2.25 x 2.25 12 ga 1 4.0 3 x 3 7 ga 1

54"x12" 5 15.5 1 2.5 x 2.5 12 ga 4.9 2.25 x 2.25 12 ga 1 4.0 3 x 3 7 ga 1

60"x12" 5 16.7 1 2.5 x 2.5 10 ga 4.2 2.19 x 2.19 10 ga 1 4.0 3 x 3 7 ga 1

24"x9" 5 15.5 1 2.25 x 2.25 12 ga 4.2 2 x 2 12 ga 1 4.0 3 x 3 7 ga 1

30"x9" 5 15 1 2.25 x 2.25 12 ga 4.5 2 x 2 12 ga 1 4.0 3 x 3 7 ga 1

36"x9" 5 14.5 1 2.25 x 2.25 12 ga 4.8 2 x 2 12 ga 1 4.0 3 x 3 7 ga 1

42"x9" 5 14.7 1 2.5 x 2.5 12 ga 4.9 2.25 x 2.25 12 ga 1 4.0 3 x 3 7 ga 1

48"x9" 5 17.2 1 2.5 x 2.5 12 ga 3.5 2.25 x 2.25 12 ga 1 4.0 3 x 3 7 ga 1

54"x9" 5 15.8 1 2.5 x 2.5 12 ga 4.4 2.25 x 2.25 12 ga 1 4.0 3 x 3 7 ga 1

60"x9" 5 15.3 1 2.5 x 2.5 12 ga 4.7 2.25 x 2.25 12 ga 1 4.0 3 x 3 7 ga 1
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24"x12" 5 17.1 2 2.5 x 2.5 10 ga 2 4.0 3 x 3 7 ga 2

30"x12" 5 16.7 2 2.5 x 2.5 10 ga 2 4.0 3 x 3 7 ga 2

36"x12" 5 17.7 2 2.25 x 2.25 12 ga 4 4.5 2 x 2 12 ga 2 4.0 3 x 3 7 ga 2

42"x12" 5 17.3 2 2.25 x 2.25 12 ga 4.3 4.8 2 x 2 12 ga 2 4.0 3 x 3 7 ga 2

48"x12" 5 16.8 2 2.25 x 2.25 12 ga 4.5 5 2 x 2 12 ga 2 4.0 3 x 3 7 ga 2

54"x12" 5 16.5 2 2.25 x 2.25 12 ga 4.8 5.3 2 x 2 12 ga 2 4.0 3 x 3 7 ga 2

60"x12" 5 17.5 3 2.5 x 2.5 12 ga 3 4.0 3 x 3 7 ga 3

24"x9" 5 17.3 2 2.5 x 2.5 10 ga 2 4.0 3 x 3 7 ga 2

30"x9" 5 17 2 2.5 x 2.5 10 ga 2 4.0 3 x 3 7 ga 2

36"x9" 5 16.6 2 2.5 x 2.5 10 ga 2 4.0 3 x 3 7 ga 2

42"x9" 5 16.3 2 2.5 x 2.5 10 ga 2 4.0 3 x 3 7 ga 2

48"x9" 5 16 2 2.5 x 2.5 10 ga 2 4.0 3 x 3 7 ga 2

54"x9" 5 17.1 2 2.25 x 2.25 12 ga 4 4.6 2 x 2 12 ga 2 4.0 3 x 3 7 ga 2

60"x9" 5 16.8 2 2.25 x 2.25 12 ga 4.2 4.8 2 x 2 12 ga 2 4.0 3 x 3 7 ga 2

9-05-19

8-30-18

7-18-14

"maximum post length" and the post length required in the field.

sleeve length is the "sleeve length" minus the difference between the

The sleeve length shown is for the maximum post length. The required (A)

See Standard Drawing D-754-87 for sign punching, stringer and support location details.

If calculated support length is greater than maximum post length shown, recalculate support size.

meet table requirements.  Measure maximum post length from ground to top of street name sign.

When installing signs on existing supports, check support and sleeve size to determine if they

On divided multi-lane roadways, do not place 911 signs on top of stop sign.

Use 6 inch legend except on multi-lane divided roads with speeds of 45 mph or greater.
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and updated notes to active voice.

Revised tables, lettering, & signs

Revised street name sign layouts.
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1 Post 1 Post

1 Post

1 Post

2 Posts 2 Posts

2 Posts

2 Posts

3 Posts

3 Posts

Special Assembly 1 (A, B, C, D or E)

Special Assembly 2 (A, B, C, D or E) Special Assembly 3 (A, B, C, D or E)

Special Assembly 4 (A, B, C, D or E)

Special Assembly 5 (A, B, C, D or E)

Front View

Sign Arrangements

Intersection Layout

Detail C

Detail D or E

Detail A or B

Bolt punch

See sign stringer detail

Post

back to back

Single or

Bolt punch

Bolt punch

See sign stringer detail

Post extension

Stop sign

splice

Sleeve

Post

edge of driving lane

Face of curb  or

Top signs

Bolt punch

Stringer

and sign

` post Bolt punch

back to back

Single or
Post

(punched same as top sign)

Bottom signs

See sign stringer detail

Post

Stringer

(punched same as top sign)

Bottom sign

See sign stringer detail

Bolt punch

Top sign

and sign

` post

Sign support

Sign support
Sign supports

Sign supports

Sign supportsSign supports
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See sign

arrangements

See sign

arrangements

See sign

arrangements

See sign

` Post and sign

post holes.
angle to fit stringer and
Punch round hole through

Post

Attachment bracket

Vertical stringer

Vertical stringer

Stringer

Vertical stringer

"2
1

Varies

"2
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3"
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11
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11
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30"
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30"

'2
1 3"
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h

Bolt punchh
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20' min.

6"

9" 12" 9"

16"
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9" 12" 9"
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12"

9" 18" 9"

6"

12" 12"

18"18"
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12" 12"

9'

18"18"
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Stop sign

shoulder

finished

Edge of

Bolt punchh

Stringer

"2
1

"2
1 "2

1

Sign supports

Sign support

Bolt punch
Bolt punch

Bolt punch

Sign support

3"

information and sign layout details.

Note: See Standard Drawing D-754-86 for 911 support

Sign supports

Sign support

`
 o
f 
ro

a
d

w
a
y

E - Back to back both directions

      back to back other direction

D - Single sign one direction,

C - Single sign each direction

B - Single sign back to back

A - Single sign

Vertical stringer

Sign Stringer Detail

Signs
Name or 911
Street 

Sleeve Splice Detail

Stringers
Stringers Stringers

or 911 signs with Special Assembly 1 .

Note: Use layout for street name signs 

with approval of engineer.

Note: Only use splice method

size as post
Use stringer same 
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Varies

VariesVaries

Sign with greatest areaSign with greatest area

Sign with least area Sign with least area

See sign arrangements See sign arrangements

Sign support

roadway

Sign support nearest
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New Design Engineer PE Stamp.

Updated notes to active voice.

Added 2 post layout for SA1 and
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SIGN PUNCHING, STRINGER AND SUPPORT LOCATION DETAILS

FOR STREET NAME SIGNS AND 911 SIGNS

10-3-13
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Kirk J Hoff,

9/05/19
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Min

3" Cl

(typ)
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Top of Curb or

Grade at ‘ of

Foundation

An anchor bolt cage

shall be shop fabricated

from #6 bar circle or �"

square stock or approved

equal welded to the inside

of anchor bolt to hold

alignment.

Conduit

Conduit

Bushings

Anchor bolts as per

manufacturer’s

recommendations (typ)

F
o
o
ti
n
g
 

D
e
p
th
 
(s

e
e
 
p
la

n
s
)

Ground Rod - copper

weld �" x 10’ min with

bolt type clamp at top

#4 Round or

Spiral Tie Bar  

(typ)

Longitudinal Reinforcing

(see table for size)

1�" Cl

(min)

3" Cl

(min)

Ground Rod

Conduit

�" V-groove

for drainage

(Curb side only)

#4 Round or Spiral

Tie Bar (typ)

6’-0"

2’-3"

9" 10"

Ground rod

�" x 10’-0"
Concrete Insert

for �" bolt

#4 Deformed re-bars

 6" Sand cushion

max. �" aggregate

1
1
"

2
’-
2
"

1
1
"
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’-
0
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s
e
rt

6
"

6
"

4
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0
"

#
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e
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a
rs

3
"

6
"

6
"

3
"

4"

2" Dia Rigid Conduit

Transformer

Feed Point Cabinet

Anchor bolts as

per manufacturer’s

recommendations

4 - 2" Dia Conduits

(unless otherwise

specified in plans)

Ground Rod

�" x 10’-0"

2
4
"

2
4
"

8
"

4
"

�" Bevel ~

Feed Point Cabinet

�" Bevel

Ground Rod

�" x 10’-0"

 

8
"

4
"

2
4
"

Conduit Bushings

2’-0"

Ground rod

�" x 10’-0"

6
"

3
"

6
’-
0
"

 
 

Conduit BushingsConduit Bushings

9" 9"3" 3"

~

Variable

V
a
ri
a
b
le

Ground rod

4’ x 4’ Working

area slab

Conduit

Use Mfgr’s template

for bolt location

Ground rod ~ copper

weld �" x 10’-0"

2
4
"

1
8
"

Anchor bolts as

per manufacturer’s

recommendations

2" min

4"

3
" 
to
 
6
"

�" V-groove for drainage

(Curb side only)

4
’-
0
" 

S
q

3
"

4
"

Place slab on same

side of base as door

on Control Cabinet

Foundation for Pad

Mounted Control Cabinet

Expansion Joint

Concrete

~

~

6" Sand cushion

max �" aggregate

Base

Plate

Finish elev of

foundation

Anchor

Bolt

Leveling Nut

Flat Washers

Min 2 threads

exposed 
 

Top Nut

 Max 1"

4
8
"

2" Dia Conduit

(unless otherwise

specified in plans)

3"

(typ)

 

 

#4

Deformed

re-bars

1’-2" 4 Sp @ 1’-0"

# and size of conduit

as shown on plans.

1" Bevel

1" Bevel

1" Bevel

on top 18"

Longitudinal

Reinforcing (typ)

Diameter

(see plans)

        

    

2" Dia Conduit

(unless otherwise

specified in plans)

6
"

3
"

#
4
 

D
e
fo
rm

e
d
 
re
-b

a
r

4 - 2" Dia Conduits

(unless otherwise

specified in plans)

8"

PLAN

ELEVATION

LIGHT & SIGNAL STANDARD FOUNDATION

˘ 12

13 - 14

15 - 16

17 - 19 

8 - #5

8 - #6

8 - #7

8 - #8

FOOTING DEPTH

(ft)

LONGITUDINAL

REINFORCING

LIGHT & SIGNAL FOUNDATION TABLE

TRANSFORMER & FEED POINT

CABINET FOUNDATION PAD MOUNT

A

A

PLAN

ELEVATION

PLAN

A-A

PLAN

ELEVATION

CONTROLLER CABINET FOUNDATION PAD MOUNT

The Controller Cabinet Foundation shall be bid as

Concrete Foundation - Traffic Signals.

ELEVATION

WORKING AREA SLAB

PLAN

ANCHOR BOLT DETAIL

WORKING AREA SLAB:  The materials and preparation of

this slab shall be as approved by the Engineer in the field.

NOTES:

ELEVATION

FEED POINT CABINET

FOUNDATION PAD MOUNT

The Feed Point Cabinet Foundation Pad Mount shall be

bid as Concrete Foundation ~ Feed Point ~ Type B.

The Transformer & Feed Point Cabinet Foundation Pad Mount

shall be bid as Concrete Foundation ~ Feed Point ~ Type A.

D-770-1

6-15-10

2674

(TRAFFIC SIGNALS & HIGHWAY LIGHTING)

CONCRETE FOUNDATIONS

 

The Working Area Slab shall be installed where

shown on the plans and shall not be bid separately

but shall be included in the price bid for Concrete

Foundation - Traffic Signals.

Terrence R. Udland

6/15/10

REVISIONS

DATE CHANGE

8/5/2010 R:\SUPPORT\DESSTD\D770-01.dgn

NORTH DAKOTA

DEPARTMENT OF TRANSPORTATION

This document was originally

issued and sealed by 

Registration Number 

   PE-         , 

on          and the original

document is stored at the

North Dakota Department

of Transportation

LIGHT & SIGNAL STANDARD FOUNDATIONS:

See plans for conduit size, number of bends and correct position

for each foundation.  When conduit does not continue beyond

the foundation, conduit with a 105^ bend and bushings on both

ends may be substituted for the 90^ bends shown.  See plans

for correct size & location of foundations.  The grade and exact

location shall be established by the Engineer in the field.  All

reinforcing shall be Grade 60.  Tie bars shall have a minimum

of a 12" lap.  Reinforcing may be omitted for Type I, II, V, VI &

VII signal standard foundations if the anchor bolts extend to

within 3" to 6" above the bottom of the foundation.  A minimum

of 6 anchor bolts shall be used for cantilevered structures.

CONTROLLER CABINET FOUNDATION PAD MOUNT

FOUNDATION:  See plans for the number of 90^ bends per

foundation and correct positioning.  The foundation for Pad

Mounted Controller Cabinet shall be of sufficient size so that

there is a minimum of 3" of clearance from the outside edge

of cabinet to the outside edge of the foundation on any side.

The contractor shall ensure a water-tight seal between the

controler cabinet and the foundation by caulking, except for

V-groove.

TRANSFORMER & FEED POINT CABINET FOUNDATION

PAD MOUNTED:  The foundation shall have a wood float

finish.  All conduits shown shall be installed.  Conduit that

is not used at this time shall be plugged with an expandable

plug.

FEED POINT CABINET FOUNDATION PAD MOUNTED:

The foundation shall have a wood float finish.  All conduits

shown shall be installed.  Conduit that is not used at this time

shall be plugged with an expandable plug.



Elevation

Plan

Mounting Detail

   Photo Cell

8"

5' min.

power company

Transformer by

110^

"16
13

4"

" 2
1

2

" lag screws 2
1"x42

1Attach with 

3"

see note 5

Cabinet

see note 6

Grounding grid,

Ground rod

Cabinet, see note 5

"2
1"x14

1

" bolt4
1"x18

3

Steel band

"x1"16
7Slot 

Steel band

1" sq. oval washer

"x6" bolt8
3

Weld

"2
1"x14

1

"4
1"x4

11

Phase

Ground

Phase

to ground rod

1 No. 6 Type THW

Ground to cabinet

to photo cell

3 No. 12 Type THW

that of the panelboard

a rating not greater than

Main Circuit Breaker having

Phase

Neutral

Phase

Plastic bushing

brackets (if required)

Conduit stand-off

" Conduit4
11

to ground rod

1 No. 6 Type THW

Wood pole, see note 4

see note 1

Photo cell lens,

Service entrance head

  pole

Wood

  pole

Wood

Neutral (A)

Ground rod

(A) Install when festoon circuit is required.

specified in plans.

unless otherwise

Rigid conduit 2" dia. " dia. conduit2
1

copperweld

"x10'2
1Ground rod 

"x10'8
5Ground rod 

"x10'8
5Ground rod 

(see plans for size)

Rigid conduit

(see plans for size)

Rigid conduit Conduit size (varies)

Photo cell, see notes 1 and 7see notes 2 and 7

Meter socket (if required)

"16
93

Circuit 1

Circuit 2 Circuit 3

Circuit 4

Feed Point Type IV

Feed Point Pole Mounted

Transformer and Feed Point Cabinet Pad Mounted

see notes 2 and 7

Meter socket (if required),

Enclosed load center

see note 2

(if required),

Meter socket

12" Class 43 aggregate

below ground,1' from pad.

No. I/O bare copper wire 6"

number variable

Conduit size and

"2
11

"2
17

"2
11

"4
1

7

24"

6'-0"

6" min.

Cabinet, see note 3

Steel band approx. 2' long

"16
7

"16
7

50 Amp - 2 pole breaker

60 Amp - 2 pole

normally open,

Enclosed lighting relay,

15 Amp - 1 pole breaker

12" min.

see note 1

Photo cell lens,

cover, and chase nipple.

3-way switch, handy box,

Test switch to bypass photo cell,

See Detail A See Detail A

Double

Single

electric service

single phase

120 x 240 Volt

electric service

single phase

120 x 240 Volt

electric service

single phase

120 x 240 Volt

" conduit2
1single phase, 1

Electric service 120 x 240 Volt,

electric service

single phase

120 x 240 Volt

Electric Utility Company

Primary cable by

Electric Utility Company

Service connection by

ElevationPlan

bolt through pole

" galvanized machine 2
1

B-Line B22 with end caps 

P-1000 Unistrut or Cooper 

the feed point to the first light standard.

Use this detail for a continuous run of conduit from 

when not required by local utility company.

Omission of conduit standoff brackets allowed 

the photo cell.

Meter Location: Do not mount the meter (if required) on the same side of the cabinet as 7.

Provide a minimum distance between ground unit assemblies of 6'0".

using one or more ×/ä"x10' copperweld ground rods in parallel or series at two corners.  

Grounding Grid: Provide grounding grid with a maximum ground resistance of 25 ohms, 6.

cabinet with one coat of primer and two coats of exterior dark green enamel.

Minimum 12 gauge steel or aluminum with provisions for padlock.  Provide steel 

Pad Mounted Cabinet: Provide 56" high x 26" wide x 14" deep weatherproof cabinet. 5.

pole. (if required, see layout sheets)

Wood Pole: Provide minimum 20' Class VII full length penta pressure treated wood 4.

wide x 10" deep or 36" high x 36" wide x 10" deep Type III and IV feed points.

Provide 30" high x 24" wide x 8" deep Type I and II feed points.  Provide 30" high x 42" 

coat of primer and two coats of exterior gray enamel.

backing, stainless steel hardware, and side hinge door. Shop coat cabinet with one 

Pole Mounted Cabinet: Provide cabinet with lock drip shield, factory installed steel 3.

Company.  Meter furnished and installed by Utility Company.

Meter Socket: Install meter socket and trim if the meter is required by local Utility 2.

Photo Cell: Furnish and install the photoelectric cell.  Face photo lens north.1.

Notes:

breakers, and three lighting relays, normally open.

Provide Type III feed point similar to Type IV, except with three electrical circuits, three 50 Amp - 2 pole 

and two lighting relays, normally open. 

Provide Type II feed point similar to Type IV, except with two electrical circuit, two 50 Amp - 2 pole breakers, 

and one lighting relay, normally open. 

Provide Type I feed point similar to Type IV, except with one electrical circuit, one 50 Amp - 2 pole breakers, 

Detail A

Feed Point Cabinet Pad Mounted
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FEED POINTS

(ROADWAY LIGHTING)

D-770-2

Conduit Standoff Bracket

Kirk J Hoff,

8/28/19

 8-28-19      New Design Engineer PE Stamp.

10-17-17     Updated to active voice.

   7-8-14      Revised note 3.



"2
1

1
12"È

Surface Patch Details

Concrete Patch Sidewalk Patch

Conduit Conduit Conduit

(same as existing)

Compacted backfill

(same as existing)

Compacted backfill
(same as existing)

Compacted backfill

12"È 12"È

24" min. 24" min. 24" min.

4"

3"

3"

4" min.

Washed sand

Grade 4" min.

24" 24"

3"

Type I Type II

Cable Trench

Direction of travel

Pole

Pole

45^

3"

8'

Plan Elevation

Light Standard Numbering

Emergency Vehicle Detector Detail

Emergency vehicle detector

" Mounting arm2
1

" Mounting arm2
1

Par lamp holderPar lamp holder

Mast armMast arm

Conduit nipple

Type T Unilet

" Pipe nipple4
3

Front ViewSide View

Terminal Block Detail

Terminal Block

standard base

Traffic signal 

foundation

Concrete 

Conduit
ground

Original

(rigid mounted)

Conduit

Top of sidewalk

Face of curb

Conduit

Revise Concrete Foundation

Elevation

Grade

17"È3"È

8"È

12"ÈExisting concrete

See note 2

Stencil location

Patch with cold mix

Grade
e

Finished elev. of roadway `

Direction of travel Direction of travel

Bridge Mounted Conduit Hanger

(one-way detection) (one-way detection)

Pole number

(see detail)

Terminal block

Asphalt Patch

by the Engineer.

maximum 5' spacing or as determined

Galvanized malleable iron pipe clamp at 

by the Engineer.

maximum 5' spacing or as determined

Galvanized malleable iron pipe clamp at 

3. Rotate detector lens to face direction of travel on Two-way Detectors.

2. Plug unused end of One-way Detector with metal pipe plug.

1. Use Type X Unilet with two Par lamp holders and lamps for Two-way Detectors. (one in each direction).

Notes:

for pole numbers.layout sheets 

an adhesive coated plastic such as Scotchcal by 3M or as approved by the Engineer.  See 

Note: On the roadway side of each light standard, stencil the pole number using black paint or 

epoxy compound.

Immediately prior to pouring replacement concrete, paint all surfaces with an approved 

aggregate gradation, maximum size and method of curing as approved by the Engineer.  

Note: Saw cut trenches.  Use PCC pavement for replacement concrete with the coarse 

Extend conduit 1" above top of foundation

finish foundation to original appearance.

Make opening no larger than necessary.  Place conduit, fill with concrete and 

Note: Jackhammer or drill to remove material and provide a location for conduit.

Conduit opening (see note)

Compacted backfill Compacted backfill

Underground cables Multiple underground cable

unless directed otherwise by the Engineer.

Note: Sod entire area disturbed by trenching, 

Existing asphalt

Patch with concrete Patch with concrete

Existing concrete

Existing sidewalk

Concrete structure

"x3" bolt.4
1

Threaded insert to receive 

"x3" bolt.4
1

Threaded insert to receive 

Par 38 Lamp (Green) Par 38 Lamp (Green)

Alternate Emergency Vehicle Detector Detail (adjustable)

Adjustable detector (see note 3)

Type T Unilet, see note 1 for  two-way detector

Removed conduit under RR detail.

Updated to active voice.

Bridge Curb Mounted Conduit

10-25-19

10-17-17

 

10-8-13
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Concrete Foundation Location

Breakaway Support Stub Clearance Diagram

Truss Mast Arm

Multi-Directional Slip Base

Direction of traffic

Anchor Bolt Detail

Top View

Plan View

Pole Wiring Diagram

P

G

P

N

Slip Base Placement Detail

Detail A

Side View

Steel Base Detail

Light Standard Details

Davit Mast Arm

Anchor Base Transformer Base

Direction of traffic

1" max.

Min. 2 threads exposed

(see quantity sheet for length)
Mast Arm

(see quantity sheet for length)
Mast Arm

Anchor bolt

Leveling nut

Flat washers

Top nut

Base plate

Slip base

required by manufacturer

Plate thickness as

flat washer

place on top of middle

28 gauge keeper plate,

inside and outside

Continuous weld

11 gauge shaft thickness

" Plate4
11

Leveling nuts

Finished roadway surface

Survey `

Ground line

Curb and gutter Finished roadway surface

See "Detail A"

Leveling nuts Leveling nuts

Top of foundation

Slip bases of breakaway support

4" max.

60"

Ground line

See layout sheets for offset

One or two piece davit pole

" dia. bolt through shaft8
5

specification

manufacturer's

Radius as per

" dia. bolt through shaft8
5

Gasket Hex bushings

Receptacle

Wires

Base plate

To ballast in luminaire

Light standard

from ground

mounted 15'-20'

Festoon receptacle

Ground rod

15 Amp fuses

12 AWG

Finish elev. of foundation

dia. 8.3" min.

Bottom shaft

torque to 1010 in-lbs

with three flat washers

high strength steel bolt

" dia. x 5" long4
11

roadway

Parallel to

"2
1shaft dia. + 7

Manufacturer's

"2
1shaft dia. + 5

Manufacturer's

shaft dia. + 8"

Manufacturer's

"2
1shaft dia. + 5

Manufacturer's

" dia. holes8
31

"8
12

"16
11R=

"4
1R=

"4
11

2"

"4
1dia. + 

Bottom shaft

120^

120^

" Slip base4
11

30^

30^

120^

120^

Receptacle Mounting Detail (B)

Keeper Plate Detail (A)

while in use cover

Waterproof

roadway

Parallel to

See Multi-Directional Slip Base details

 Joint2
1

 Joint2
1

specifications
manufacturer's
Shaft as per

specifications
manufacturer's
Shaft as per

(s
e
e
 q

u
a
n
ti
ty
 s

h
e
e
t 
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r 
le

n
g
th
)

M
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n
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p
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c
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s

D
a
v
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e
c
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o
n
, 
le

n
g
th

(see quantity sheet for length)
Mast Arm

in the plans)
otherwise specified

3'-0" (unless

mounted on multi-sided pole.

Optional: Festoon receptacle

3 per foundation

manufacturer's specs,

Anchor bolts as per

Ground line

Hand hole
Hand hole

Round or multi-sided 11 guage steel
Round or multi-sided 11 guage steel

Hand hole

bolt circle

Equal to manufacturer's

4" max. " max.2
13

Install Festoon Receptacle only when specified in the plans.

Mount receptacle on side of pole that faces the street. (B) 

flat washer.  Galvanize Keeper plate after fabrication.

ASTM A446 Grade "A" 28 gauge keeper plate on top of middle (A) 4.  Burr threads of junction with nut using center punch to prevent nut loosening.

     retightening. 

3.  Loosen each bolt and retighten to prescribed torque in the same order as initial 

2.  Retighten bolts with a systematic order to prescribed torque.

     and to clean bolt threads, then loosen.

1.  Tighten all bolts the maximum possible with 12" to 15" wrench to bed washers 

Slip Base Bolt Torque Procedure:  

Fusing:  Fusing in base, see specifications.

sheets for type of luminaire, wattage, I.E.S. distribution, and operating system.

Luminaire:  Use internal ballast-constant wattage 120x240 voltage.  See layout

Steel Standards:  Touch up marred or scratched areas after erection.

light standards at least 16 feet from the driving lane.

speeds are less than 30 mph.  Where speeds are 30 mph or more, place 

is 3 feet.  Offset light standards at least 3 feet in urban areas and where

Light Standard Locations: The minimum offset distance from the curb face 

Notes:

 8-28-19

10-17-17

New Design Engineer PE Stamp.

Updated to active voice.
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