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per MT-95.30

Traffic Control

Traffic Control per MT-95.30200’Taper (See Table I)50’

per MT-95.30

Traffic Control 

   MT-98.10 and MT-98.11.

   at entrance ramps, see Standard Construction Drawings

8. For additional information regarding traffic control

   would be 11’ or greater.

   line should be provided if the resulting lane width

   located 1’ from the longintudinal channelizer. The edge

   longitudinal channelizer, the edge line should be

7. Where edge line is provided adjacent to the

   Control Devices.

   established in the Ohio Manual of Uniform Traffic 

   be in conformance with the pavement marking colors

   sheeting or bands for the vertical components shall

   attached reflectors, and of the retroreflective

6. The color of the base component, including the

5. The base component shall be equipped with reflectors.

   from the top with a maximum of 6" between the bands.

   consist of two 3" wide bands placed a maximum of 2"

   stripes.  Where stripes are used, the stripes shall

   retroreflective sheeting or with retroreflective

4. The vertical component shall be equipped with

   compliant.

3. The longitudinal channelizer shall be NCHRP 350

   48" maximum.

   component shall be within the range of 36" minimum to

   (tubular) designs.  The height of the vertical

   9" for elliptical designs and 4" to 6" for round

   manufacturer. The width shall be approximately 8" to

   vertical component may vary from manufacturer to

   marker/channelizer component.  The shape of the

   of interlocking units and a vertical reboundable

   of two main components - a base component consisting

   from manufacturer to manufacturer. It shall consist

2. The design of the longitudinal channelizer may vary

   ramp acceleration lane.

   separate the mainline through lane from the entrance

   at entrance ramp merges, as shown in the figures, to

1.  Provide longitudinal channelizer rather than drums

:NOTES

(See Table I)

� Merging Taper Rate

Work Zone Edge Line at

          or

Exsting Pavement

Existing Edge Line on
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MANHOLE COVER



CITY LOGO 5-1/2"x10"
(RECESSED FLUSH)

RECESSED AREAS
3/16"

6-3/8" R

7-7/8" R

10-1/8" R

11-5/8" R

1-1/2"  LETTERS
(RECESSED FLUSH)

3/4" LETTERS
(RECESSED FLUSH)

(8) 3/4" DIA
VENT HOLES ON

(RECESSED FLUSH)

1-1/2"  LETTERS
SANITARY OR STORM
(RECESSED FLUSH)

1/2"  LETTERS

14" DIA BOLT CIRCLE

MH COVER CITYLOGO 2/28/2014 RMB

C
A

NTON ,  OH
I O

S E W E R

EST .  1805

CITY LOGO
(RECESSED FLUSH)

1-1/2"  LETTERS
(RECESSED FLUSH)

(8) 3/4" DIA
VENT HOLES ON
14" DIA BOLT CIRCLE

RECESSED AREAS
3/16"

6-3/8" R

7-7/8" R

10-1/8" R

11-5/8" R

1-1/2"  LETTERS
(RECESSED FLUSH)

3/4"  LETTERS
(RECESSED FLUSH)





NOTES:

1.  COVER AND FRAME TO BE CAST OF GRAY IRON IN COMPLIANCE WITH ASTM SPEC. ASTM
A-48 CLASS 35 AND AASHTO M 306. CASTINGS SHALL BE OF THE HEAVY DUTY RATING.

2.  EAST JORDAN 1850 B VENTED COVER (PRODUCT NO. 185026) AND 1850 FRAME, OR
NEENAH R-1654 FRAME AND VENTED LID,  OR EQUAL APPROVED BY CITY ENGINEER.

3.  MACHINE BEARING SURFACES BETWEEN LID AND FRAME.

4.  CONTACT CITY ENGINEER FOR CAD DRAWING OF CITY LOGO.

5.  CONTRACTORS/SUPPLIER MAY USE COVERS IN STOCK WITH OLD CITY LOGO AS
PERMITTED BY THE CITY ENGINEER. OTHERWISE, PROJECTS MUST USE COVERS WITH
NEW LOGO.

6.  CASTINGS ARE NOT REQUIRED TO BE PAINTED.

7.  ALTERNATE FRAMES, SUITABLE WITH EJ COVER, FOR USE AS DIRECTED BY THE CITY
ENGINEER:

EAST JORDAN  2015  (10-1/2" FRAME HEIGHT
EAST JORDAN 1622  (5" FRAME HEIGHT, OR FLAT IF FRAME IS INVERTED)
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EXISTING AGGREGATE BASE

EXISTING BRICK PAVERS

EXISTING SAND BEDDING LAYER

SECTION DETAIL

3452

6"
6"

4"1"

NOT TO SCALE

PAY LIMITS

BRICKS
MISSING 1

1" CONCRETE SAND/CEMENT (3:1)  BED 703.02  ASTM C-33 

4

1

5
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4

B

C

D

MISSING
BRICKS
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E

PAY LIMITS

1" 4"
6"

6"

NOT TO SCALE
SECTION DETAIL

3

EXISTING SAND BEDDING LAYER

EXISTING BRICK PAVERS 2

3
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1

4

EX. AGGREGATE BASE

D

C

B

E

F

EXISTING BRICK SURFACE PAVEMENT REPAIR EXISTING ASPHALT OVER BRICK PAVEMENT SURFACE REPAIR

A

EXISTING ASPHALT SURFACEA

6
6

6
7 7

FOR BRICK PAVEMENT REPAIR SAW CUT A
CLEAN EDGE FULL DEPTH TO REMOVE FAILED
CONC. BASE AND/OR FAILED AGG. BASE AS DIRECTED .

FOR NEW TRENCH PER STD. DW'G 19, SAW
CUT FULL DEPTH TO THE LIMITS SHOWN.

7

ODOT REFERENCES ARE FROM THE CURRENT ODOT
CONSTRUCTION AND MATERIAL SPECIFICATIONS.
ANY DISCREPANCIES SHALL BE SUBJECT TO THE CITY
ENGINEER'S DISCRETION.

NO FOUNDRY SAND OR SLAG PERMITTED IN
AGGREGATE BASE, ODOT ITEM 304, OR LOW
STRENGTH MORTAR BACKFILL, ODOT ITEM 613.

SAW CUT FULL DEPTH

ALL RESTORATION/REPLACEMENT WORK TO BE AS DIRECTED AND APPROVED BY THE ENGINEER

ASPHALT REPLACEMENT (IN KIND DEPTH)
MAXIMUM 2" SURFACE COURSE, ODOT 448
TYPE I,  OVER  INTERMEDIATE COURSE,
ODOT 448 TYPE I, AS NEEDED FOR IN KIND
ASPHALT SECTION (ASPHALT SURFACE
MUST BE "IN KIND" -  OTHER THAN 448 MAY
BE REQUIRED) ASPHALT TO EXTEND TO A
NEAT SAW-CUT LINE. SEAL EDGES WITH
ASTM D-3405 HOT OR ASTM C-90 COLD
ASPHALT CEMENT.

VARIES, 0" TO 12" MAX - EX. BRICK TO BE
REMOVED AND  RESET AS NEEDED, TO
TOOTH IN & ACCESS EX. CONC. BASE.
SAW CUT BRICK IF NEEDED.

EX. RANDOM MAT'L. SUB-GRADE
OR FOR NEW TRENCH
COMPACTED TYPE I BACKFILL
TRENCH REPAIR PER CITY STD.
DW'G 19 - ODOT 304(M)  OR
613(M) LSM.  LOW STRENGTH
MORTAR

BROOM SURFACE W/ TECHNI-SEAL POLYMERIC
SAND OR EQUAL TO FILL JOINTS. PLATE TAMP W/
MATT PROTECTION & DAMPEN PER MF'G. SPEC.

BRICK PAVEMENT REPLACEMENT SECTION
PAYMENT ONLY FOR REPAIR AREAS, PAYMENT
INCLUDED IN COST OF PIPE FOR NEW TRENCH.

REPLACE/RESET 4" X 8" BRICK PAVERS, SEE
NOTE SHT. 2/2 FOR CITY PROVIDED BRICK.

VARIES, 0" TO 12" MAX - EX. BRICK TO BE
REMOVED AND  RESET AS NEEDED, TO
ACCESS EX. CONC. BASE. DO NOT SAW
CUT BRICK.

EXISTING RANDOM MATERIAL.
SUB-GRADE OR FOR NEW TRENCH
COMPACTED TYPE I BACKFILL
TRENCH REPAIR PER CITY STD.
DWG. 19 - ODOT 304  OR 613.

PAVEMENT REPLACEMENT SECTION PAYMENT
IS FOR CITY PROJ. REPAIR AREAS, PAYMENT
INCLUDED IN COST OF PIPE FOR NEW TRENCH.

BRICKS REPLACED
MUST BE TOOTHED IN.

EXISTING CONCRETE BASE -
DEPTH AND TYPE VARIES

EXISTING CONCRETE BASE -
DEPTH AND TYPE VARIES

CONCRETE BASE, CLASS "C", ODOT ITEM
305, REPLACEMENT SECTION

6" CONCRETE BASE, CLASS "C", ODOT
ITEM 305

CONCRETE BASE, CLASS "C", ODOT
ITEM 305 TO TOP OF BRICK

REMOVE EXISTING SAND BED BETWEEN
BRICK

EXCAVATE FOR MINIMUM 6" CONCRETE BASE

CONSISTENCY REVIEW 2/1/13 JTD

PAVEMENT REPLACEMENT SECTION PAYMENT
IS FOR CITY PROJ. REPAIR AREAS, PAYMENT
INCLUDED IN COST OF PIPE FOR NEW TRENCH.
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PAVEMENT REPAIR
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A

1

A

B

C

D

PAY LIMITS

1 2

C

B

D

2

3

COST FOR ITEMS 1-2-3-4-6-7 ABOVE ARE CONSIDERED AS 1 PAY ITEM UNDER ROAD
PAVEMENT REPLACEMENT QTY.

NOT TO SCALE

5

SECTION DETAIL

6

5

6

THIS EXHIBIT IS FOR BRICK PAVEMENT REPLACEMENT ALONG CURB OR GUTTER PLATE

VARIES APP

4

NO FOUNDRY SAND, ACBFS, GRANULATED SLAG
OR OTHER SLAG PERMITTED IN ODOT 304, OR LOW STRENGTH
MORTAR BACKFILL, ODOT 613

4

REPAIR/REPLACE FAILED BASE WITH 304 CRUSHED AGGREGATE,
411 LIMESTONE OR 613 LSM IF APPROVED BY THE ENGINEER.

NEW OR EXIST. CURB - IF NEW SEE STD. DW'G. 29 & 30

BROOM SWEEP TECHNI SEAL POLYMERIC SAND OR EQUAL TO
LOCK BRICK. PLATE TAMP W/ MATT PROTECTION & DAMPEN PER
MF'G SPEC.

PROPOSED 6" CONCRETE BASE CLASS "C" - NO. 57 OR NO. 67
LIMESTONE ONLY

PROPOSED 1" SAND/CEMENT (3:1)
SETTING BED ODOT 703.02 - ASTM C 33

RE-SET BRICK PAVERS, TOOTH IN BRICK TO
MATCH EXISTING BRICK PAVEMENT.

EX. AGGREGATE OR RANDOM
MATERIAL SUB-GRADE

EX. CONCRETE BASE - DEPTH AND TYPE
VARIES

EX. SAND BEDDING LAYER

EX. BRICK PAVERS

REMOVE BRICK
PRIOR TO SAWCUT
APP.

BRICKS REPLACED MUST BE
TOOTHED IN.

BROOM SWEEP TECHNI SEAL POLYMERIC SAND OR EQUAL TO
LOCK BRICK

IF THE BRICK IS SAWCUT, THE
BRICK REPLACEMENT NEEDS
TO BE TOOTHED-IN
REQUIRING THE USE OF
ADDITIONAL SALVAGED
BRICK.

7

FOR BRICK PAVEMENT REPAIR SAW CUT A
CLEAN EDGE FULL DEPTH TO REMOVE FAILED
CONC. BASE AND/OR FAILED AGG. BASE AS DIRECTED.

7

CONCRETE AND AGGREGATE BASE TO BE REPAIRED AS DIRECTED
BY THE ENGINEER INCLUDING CONCRETE REPLACEMENT AS
NEEDED.

ODOT REFERENCES ARE FROM THE CURRENT ODOT
CONSTRUCTION AND MATERIAL SPECIFICATIONS.
ANY DISCREPANCIES SHALL BE SUBJECT TO THE CITY
ENGINEER'S DISCRETION.

CONSISTENCY REVIEW 2/1/13 JTD

PAVEMENT REPLACEMENT SECTION PAYMENT
IS FOR CITY PROJ. REPAIR AREAS, PAYMENT
FOR CONC. BASE INCLUDED IN COST OF NEW
CURB.
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 SEE SHEET 4 OF 4 FOR CITY'S APPROVED TRUNCATED DOME PRODUCTS.
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WHEEL CHAIR RAMP

BRICK PAVERS

TRUNCATED DOME BRICK PAVERS ARE ONLY TO BE USED/INSTALLED AT
THE DISCRETION OR APPROVAL OF THE CITY ENGINEER.

Brick Pavers will meet ASTM C 902 Class SX, Type 1, or
C 936, or C 1272 Type R.
Acceptable manufacturers and products are:

1)  Whitacre-Greer Fireproofing Company,
    1400 S. Mahoning Ave, Alliance, OH, 44601, (800) WG PAVER
    ADA Paver, 4"x8"x2-1/4", Clear Red (Rustic) #30.

2) The Belden Brick Company
    PO Box 20910, Canton, OH 44701  330-456-0031
    City Line ADA Paver, Regimental Red 2-1/4"x4"x8" or  2-1/4"x8"x8"

OR APPROVED EQUAL.

Pavers will be laid on top of a 4" unreinforced concrete base. Setting bed to be
mortared in accordance with manufacturer's instruction, or with a maximum 1/2" thick
bed of latex modified cement mortar. SWEEP POLYMERIC SAND (TECHNI SEAL
OR APPROVED EQUAL) INTO JOINTS.  Joint width must not exceed 1/8" or be less
than 1/16" wide.

Pavers shall be laid such that joints are level with adjoining joints so as to provide a
smooth transition from brick to brick and brick to concrete surface.

The surface of any two adjacent units should not differ by more than  1/8" [3] in
height. Bricks shall be placed in a running bond pattern. Face of all brick shall be
clean of cement and protected so as to avoid chipping during constructionn.

ADHESIVE MATS

REPLACEABLE TRUNCATED DOME MATS THAT SET ON CONCRETE RAMPS
BY ADHESIVE WILL ONLY BE CONSIDERED IN THE EVENT AN EXISTING
WHEEL CHAIR RAMP NEEDS DETECTABLE WARNING DOMES INSTALLED
AND THE RAMP REQUIRES NO OTHER MODIFICATIONS.  USE OR
INSTALLATION OF ADHESIVE MATS IS SUBJECT TO THE CITY ENGINEER'S
DISCRETION OR APPROVAL.

Acceptable manufacturers and prducts are:

1) Submit product specification, color and sample for review/approval by the City
Engineer

    

PANELS, WET SET

REPLACEABLE TRUNCATED DOME PANELS SET IN WET CONCRETE MUST
BE USED IN RAMPS WITHININ THE CITY OF CANTON, UNLESS APPROVED
OTHERWISED BY THE CITY ENGINEER.

Acceptable manufacturers and prducts are:

1) Armorcast Products Company
    North Hollywood, CA    818-982-3800
    Armorcast Detectable Warning Panels (Wet Set Panels)
    24"x24", 24"x36", 24"x48"; also 6'-15' Radius
   Polymer Concrete, Red Brick color

2) ADA Solutions, Inc.
N. Billerica, MA  01862
Cast-in-Place Replaceable Tactile (Wet Set)
2'x3', 2'x4', 2'x5', and 2' w/radius
Glass and Carbon Composite, Brick Red color

OR APPROVED EQUAL

DETECTABLE WARNING DOMES

REVISIONS 6/29/12 RMB

WET PANELS PRIMARY DOME MAT JAN 2015 RMB
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WALK PAVEMENT DETAILS
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    replacement

3   Permissible removal and 

    whichever is greater.

    intermediate courses, or 4", 

    thickness of the surface and 

    equal to the combined 

2   The extended width shall be

    shown on the plans.

    whichever is greater, or as

    the overlaying lift or 6",

    be equal to the depth (Y) of

    base or subbase lift shall

1   The extended width (X) of a

Course, As Specified

Intermediate or Surface

Asphalt Concrete Base,

otherwise designed on the plans.

with the surface course item unless 

item. Payment for removal is included

plan-specified surface course asphalt

Wearing Course Removed. Replace with the

Remove according to Item 202

 when  3  is applicable

Asphalt Cement Coating
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Mortor Thickness is 1 �"

Concrete or Mortar. Maximum

Grade Rings, Bricks, Class C

 

Surface Course
Adjusting Rings

Provide Metal
 

Cover

Existing

Use the 

Curb

Existing

Ground Line

Item 605.07

or Slag per

Gravel, Stone

Pav’t.

Exist.

Pavement

Existing

Pavement

Existing

when specified as a separate pay item.

directed by Engineer. Provide Filter Fabric

Aggregate drains to be placed where and as

Item 401.15

Gutter Seal per

at his expense.

installation unacceptable to the Engineer shall be replaced by the Contractor

governmental agency responsible for street and sewer maintenance. Any 

In addition, the adjusting ring type shall be a design acceptable to the local

(c) Provide an even seat for the manhole cover.

    fabricated metal with a sturdy connection between the seat and rim; and

(b) Consist either of cast metal having an integral rim and seat, or be 

(a) Attach securely to the existing frame by welding or mechanical devices;

Metal adjusting rings shall:

USING CONCRETE OR MORTAR USING METAL ADJUSTING RINGS

GUTTER FINISH AGGREGATE DRAIN

MANHOLES ADJUSTED TO GRADE
�
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of Compacted Asphalt Concrete

Class C Concrete or 3" Layers

Course

Intermediate

Intermediate Course

Surface Course

maximum compaction of asphalt concrete in gutters.

Special care shall be taken during construction to obtain
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Slope 12:
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TYPE 2

TYPE 2-A

TYPE 2-B

Concrete Pavement

Wearing Course

Course

Concrete Base

Concrete Pavement

TYPE 1

NOTES

LEGEND

TYPE 3

TYPE 3-A

TYPE 3-B

between the curb-and-gutter and rigid pavement is less than 7". 

bolts shall be omitted when the vertical overlap ("V" in detail below) 

material, a butt joint shall also be provided.  However, tie bars or hook 

existing rigid base or pavement that is to be surfaced with bituminous 

If the combined curb-and-gutter adjoins a new rigid base or an 

intervals of 5’.  See SCD BP-2.1 for details of tie bars and hook bolts.

or existing rigid pavements, with tie bars or hook bolts provided at 

Butt joints shall be provided between combined curb-and-gutter and new 

and concrete bases.

materials are required, as detailed, for the full height of rigid pavement 

of the curb that is adjacent to a flexible pavement type.  Both 

Expansion joint material and joint sealer are not required for the portion 
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Sections in Plans

As Shown on Typical
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Joint Sealer
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Surface of 

Sections in Plans

As Shown on Typical
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Gutters: 0 to +�".

" to +�". 32
-1Curbs: 

TOLERANCES: Dimensional tolerances are as follows:

otherwise shown on the plans.

GUTTER PLATE THICKNESS: Thickness of gutter plate "T" shall be 9" unless 

Item 705.03.

Transverse expansion joint material shall meet the requirements of 

pavement. 

and gutter section at expansion joints and to the surface of the 

above the flow line of the gutter. Dowel bars shall be used in the curb 

face a sufficient distance to seal the joint to an elevation of a least 2" 

the joint seal will extend the full width of the gutter and into the curb 

shall be constructed in the curb and gutter section in such a manner that 

JOINTS: 1" expansion joints shall extend up to the top of the curb and 

edge of the curb and gutter section.

type to be used, also the thickness of the edge of the pavement or the 

various types of pavement. The typical section of the project shows the 

GENERAL: This drawing shows alternate types of curb that may be used on 

curb-and-gutter

Combined

Sections in Plans

As Shown on Typical 

   shown on plans
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at locations with wide sidewalks.

Use curb ramps with flared sides

radius and where sidewalks are narrow.

Place on streets having wide turningis wide enough to accommodate ramp slope.

Use curb ramps with returned curbs where buffer

where curb radii are less than 20’-0" . 

Parallel or Combination curb ramp type. Avoid using

D ramp may be constructed as either a Perpendicular,

constraints prohibit other designs. The diagonal Type 

Use this design only for existing walks, and when site

to encroach into adjacent traveled lanes.

maneuver within crosswalk limits so as not

turning radius where user is able to

Acceptable design on corners with wide

NOTES

PERPENDICULAR CURB RAMPS

PREFERRED CONSTRUCTION PLACEMENT

PARALLEL CURB RAMPS COMBINATION CURB RAMPS

ACCEPTABLE CONSTRUCTION PLACEMENT

DIAGONAL RAMP (Type D)PERPENDICULAR RAMPS

PAYMENT:

GENERAL:

details on Sheet 2.

ramp using Type A1

Construct each curb
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swa

lk

Curb

Cr
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lk

Sidewalk

4’-0" min.

details on Sheet 2.

ramp using Type A1

Construct each curb
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lk
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lk

4’-0" min.
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Buffer
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Ramp

4’-0" min.

Radial
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are shown.

Curb Ramps

Double Parallel

Two sets of

Curb
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Curb
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Radial

R
a
d
ia
l

Cr
os
swa

lk

Curb
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.

details on Sheet 2.

ramp using Type C1

Construct each curb
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lk

Radial

R
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Cr
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lk

Cr
os
swa

lk

Curb

St
re

et

4’-0" min.

4’-0" m
in.

(Bypass) When Required

Sidewalk Widening

details on Sheet 2.

ramp using Type A1

Construct each curb
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-
0
" 

m
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.

a preferred layout.

utilities prevent using

retrofit only where

Acceptable design for

 

12:1 max. 
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4
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Curb

details on Sheet 2.

ramp using Type A2

Construct each curb

Cr
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swa

lk

St
re

et

Cr
os
swa

lk

Curb

Buffer

Sidewalk

sidewalks width.

radius, and sufficient 

streets have wide turning 

Curb ramp placement where 

a minimum of 4 feet.

require removal of existing pavement (Item 202) to the nearest joint, or if no joint exists, 

Item 608 Detectable Warning, Square Foot.  The work to cast the tiles in place will also 

acheive ADA compliance, measure and pay for the strip of detectable warnings as 

For at-grade crossing locations where only detectable warnings are required in order to 

of existing curb, walk (or existing curb ramps) are paid under Item 202.

Work beyond the shaded ramp/landing area is paid for as curb (609) and walk (608). Removal 

forming, and finishing required within the shaded area.

detectable warnings, landing areas and any additional materials, installation, grading, 

Item 608 Curb Ramp, Square Foot. This includes the cost of any curb or curb and gutter, 

PAYMENT: Measure and pay for the ramp area within the shaded limits of this drawing as 

ramps if existing field conditions warrant with the approval of the Engineer.

can be constructed to ADA standards. The contractor may adjust the placement of curb 

project plans to assure that the design is appropriate for site constraints and all items 

Curb ramps added to an existing intersection or walk should be individually detailed on the 

as specified to be constructed in the locations shown on the project plans.   

Curb ramp types are shown on Sheet 2 and include Perpendicular, Parallel, and Combined types

construction, including the installation of detectable warnings.

GENERAL: This drawing shows curb ramp types details and placement examples for curb ramp 
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See Sheet 3 for Sections.
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PERPENDICULAR CURB RAMP DETAILS

PARALLEL CURB RAMP DETAILS

DC

C

B

B

A

A

5
’-
0
" 
p
re
f
.

4
’-
0
" 

m
in
.

L
a
nd
in
g
 

5
’-
0
" 
p
re
f
.

4
’-
0
" 

m
in
.

L
a
nd
in
g
 

5
’-
0
" 
p
re
f
.

4
’-
0
" 

m
in
.

L
a
nd
in
g
 

5
’-
0
" 
p
re
f
.

4
’-
0
" 

m
in
.

L
a
nd
in
g
 

4’-0" min.
5’-0" pref.

4’-0" min.

min.

1’-0"

H
e
ig

h
t

C
u
r
b

H
e
ig

h
t

C
u
r
b

5’-0" pref.

4’-0" min.

H
e
ig

h
t

C
u
r
b

5’-0" pref.

4’-0" min.

H
e
ig

h
t

C
u
r
b

min.

1’-0"

Landing

5’-0" pref.

4’-0" min.

min.

1’-0"

H
e
ig

h
t

C
u
r
b

4
’-
0
" 

m
in
.

4
’-
0
" 

m
in
.

6
" 

C
u
rb

H
e
ig

h
t

C
u
r
b

6
" 

C
u
rb

50:1 max. 

50:1 max. 

50:1 max. 

50:1 max. 

12:1 max. 

50:1 max. 
12:1 max. 

50:1 max. 12:1 max. 

50:1 max. 50:1 max. 

50:1 max. 

12:1 max. 

50:1 max. 50:1 max. 

Type C1 (Combined with flared sides)

 

Ramp

 Landing

5’-0" pref.

4’-0" min.Ramp

Type B3 (Single sided Parallel)

max.

50:1

12:1 max.

  
ma

x.
50
:1

Sidewalk

D

4’-0" min. 4’
-0

" 
mi

n.
mi

n.
1’-

0"

H
e
ig

h
t

C
u
r
b

H
e
ig

h
t

C
u
r
b
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Curb Follows Slope

JOINTS:

SURFACE TEXTURE:

DRAINAGE:

DETECTABLE WARNINGS:

Type C2 (Combined with returned curb)

Type B2 (Double sided Parallel)Type B1 (Single sided Parallel)

Type A1 (Perpendicular with flared sides) Type A2 (Perpendicular with returned curb)

NOTES CONTINUED

and slope changes, and do not necessarily indicate joint lines.

existing concrete walks.  Lines shown on this drawing indicate the ramp edges

a �" Item 705.03 expansion joint filler around the edge of ramps built in

and consistent with Item 608.03 requirements for a new concrete walk.  Provide

JOINTS: Provide expansion joints in the curb ramp as extensions of walk joints

to the ramp slopes to be rougher than the adjacent walk.

SURFACE TEXTURE: Texture concrete surfaces by coarse brooming transverse

gutter, and 2) gutter and ramp, are not allowed. 

slopes. Vertical change in level exceeding �" between the 1) pavement and

allows for proper drainage, without exceeding allowable cross slope or ramp

DRAINAGE: Contractor is to ensure the base of each constructed curb ramp 

as per manufacturer’s written instructions.  

approved materials, as shown on Sheet 3.  Install these proprietary products 

DETECTABLE WARNINGS: Install Detectable Warnings on each curb ramp with 

and running slope.

Ramp landings shall be 4’ min. x 4’ min. with a 50:1 or flatter cross slope 

and gutter and surface slopes that meet grade breaks shall also be flush.

The edge of the curb shall be flush with the edge of the adjacent pavement 

The bottom edge of the ramp shall change planes perpendicular to the landing.

 

landing, or blended transitions shall be 20:1 ot flatter.

The counter slope of the gutter or street at the foot of a curb ramp, 

 

be located in the traveled lane of opposing traffic.

area must fall within the cross walk that the ramp serves and cannot 

While ramps may be skewed to the crosswalk, the entire lower landing 

in length.  

sidewalk to the shaded curb ramp area is not required to exceed 15 feet 

To prevent chasing the grade indefinately, the transition from exisiting 

    historic areas where a flatter slope is not feasible.

C)  6:1 over a max. run of 2’-0" for

B)  8:1 for a max. rise of 3",

A)  10:1 for a max. rise of 6",

 

reduced as follows:

constraints (e.g. utility poles or vaults, right-of-way limits) it may be 

sidewalks, where the maximum ramp slope is not feasible due to site 

The running slope of the ramp is preferred to be 12:1 or flatter. In existing 
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Pavement

Pavement

See Sheet 2. See Sheet 2.

St
re

et
Slope

Ramp

Flare

Slope

Ramp

St
re

et

Flare

ment or Gutter

Existing Pave-

See Sheet 2.

New gutter shown.

See Sheet 2.

DOME ALIGNMENT ON RADIUSED CURBTRUNCATED DOMES DETAILS

SECTION C-CSECTION B-B

DETAIL A

T
H
I
S
 

D
R

A
W
I
N

G
 
R

E
P

L
A

C
E
S
 
B

P
-
7
.
1 

D
A

T
E

D
 
10
-
15
-
10
.

Pavement

See Sheet 2.

SECTION D-D

HEIGHT AND DIAMETER

12:1 max. Slope 12:1 max. Slope

12:1 max. Slope

12:1 max. Slope

50:1 max. Slope

Landing

GENERAL:

DETECTABLE WARNING ALIGNMENT

PRODUCTS & COLORS:

PLACEMENT:

ALIGNMENT:

50:1 max. Slope

max.

20:1

of Ramp

Direction

50:1 max. Slope

NORMAL DETAIL

SECTION A-A

DETECTABLE WARNINGS NOTES

EXISTING WALK DETAIL

SECTION A-A

LandingRampGutter

2’-6"

1’-6"Concrete

24" Wide

4
" 

m
in
.

C
u
r
b

E
x
is
t
in

g

R
e

m
o
v
e

4
" 

m
in
.

1’-6"

Concrete

24" Wide
  Walk

Existing

Ramp

50:1 max. slope

verify 
6"

1’-6"Concrete

24" Wide

4
" 

m
in
.

6" 6"

1’
-
0
"

1’-6"Concrete

24" Wide

4
" 

m
in
.

4
" 

m
in
.

Sidewalk Ramp

Concrete

24" Wide

1’-6"

6"

4’-0"

6"

the curb, otherwise use 6" thick walk.

*Where possible, pour ramp area integral with 

�
"

V
a
r
ie

s

D
e
p
t
h

4
" 

m
in
.
 
C
o
n
c
r
e
t
e

Base Diameter

50% to 65% of

1.4" max.

0.9" min.0
.
2
"

2.4" max.

1.6" min.

2
.
4
" 

m
a
x
.

1.
6
" 

m
in
.

1.4" m
ax.

0.9" m
in. 2

.
4
" 

m
a
x
.

1.
6
" 

m
in
.

max.

2.4" 

min.

1.6"

1.4" m
ax.

0.9" m
in.

705.03

�" Item
705.03

�" Item

Detail A

Pavement or Gutter

Monolithic with

Saw Cut if Curb is

Surface

Pavement
Existing

Meet

Curb

Existing

Warning Plate

Detectable

and Grouting Method

Weep Holes, Setting Bed

Instructions for Installing

Use Manufacturer’s Written

Curb
Curb

Domes

Truncated

Domes

Truncated

Applied per SCD BP-5.1
705.03 with Joint Sealer
Preformed Joint Material Item
Adjacent to P.C.C. - �"

PARALLEL ALIGNMENT

SQUARE PATTERN,

RADIAL ALIGNMENT

Grass

walk

Side-

lan
din

g

Crosswalk
Curb

Crosswalk

Sidewalk

Buffer

in Line with Ramp

Detectable Warnings

  

Exceeds 5’

5
’ 

m
a
x
.St

re
et 2

4
"

24
"

4’ min.

Space

Clear

Grade Break

per manufacturer’s printed instructions.

Engineering Service’s Detectable Warnings Approved List.  Install products as 

products and guidance on color may be found on the Office of Roadway 

rounding concrete walk and ramp.  Black is not an acceptable color. Approved 

                        Color of the detectable warnings should contrast with sur-

  

  

segmentally. 

layouts, detectable warning materials may have to be mitered and placed 

skewed conditions see DETECTABLE WARNING ALIGNMENT Detail.  For non-standard 

the detectable warnings should be flush with the back of the curb, but for

of the ramp as shown on the DETECTABLE WARNING ALIGNMENT Detail.  Normally 

              Truncated domes should be aligned with the primary direction

a minimum of 4".  See DETAIL A.

The depth of concrete underneath detectable warning products shall be 

corner placement locations are shown on Sheet 1.

to be installed for the full width of the ramp or walk.  Typical street 

base of curb ramps or at blended curbs.  A 24" strip of domes is

pedestrians might cross paths with vehicular traffic lanes, such as the

   Detectable warnings are to be installed at any location where

hazardous drop-offs.

people with vision impairments of their approach to streets and

truncated domes which are detectable by cane or underfoot to alert

             Detectable Warnings are a distinctive surface pattern of 
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Turn Arrow

Through Arrow

Lane-Reduction Arrow

ARROW TYPE

Turn and Through Arrow

SYMBOL

8.00

9.50

12.75 28

46

2.7HANDICAP

BIKE

CHEVRON

(IN)

HEIGHT

(IN)

WIDTH

(SQ FT)

AREA

3641

72

40 40

40 16

(.83 x 4)

3.3

13

17

(FT)

SIZE

12
.
7
5
’

5
.
2
5
’

7
.
5
0
’

7
.
7
5
’

5
.
0
0
’

8
.
0
0
’

*

14
.
8
5
’

20°

9
.
5
0
’

*

4
.
3
6
’

6
.3

7
’

2
.
8
3
’

2
.
8
5
’

5
.
6
7
’

18
’

10
.
5
0
’

7
.
5
0
’

Lane

Center of 

8’ to 16’

Lane

Center of4
"

4
"

Lane

Center of 

(Right Arrow Opposite)

TURN ARROW

*

*

 Combination of Turn Arrows.)

Arrows Can be Achieved by the

(Three-Headed Directional 

TURN AND THROUGH ARROW

THROUGH ARROW

LANE-REDUCTION ARROW
(For Left Lane, Use Mirror Image)

(See Note 6)

TWO-WAY LEFT-TURN ARROWS

HANDICAP SYMBOL MARKING

SHARED LANE MARKING

(See Note 7)

*

*

* - Indicates Station Reference Point

(SQ FT)

AREA

18.00

TABLE 2 - HANDICAP, BIKE & CHEVRON MARKINGS

4
1"

36"

40"

2
2
"

6
"

6
"

6
"

7
2
"

11
2
"

*

5.
67
’

TABLE 1 - LANE-USE ARROWS
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ROADWAY TYPE

RURAL

URBAN

WORD

N/A

R R

SCHOOL (D)

30

10 66

8

6

23

27 

67 70 71

17

37 90

B C

(FT)

DIMENSIONS

88

8 9 10 11 12

7268

16
"

16
"

D
D

D

(See Note 1E)

Markings

Lane Line

Center or

*

Edge Line

(See Note 1)

C

*

ONLY WORD MARKING
(See Note 4)

(See Note 3)

Stop Line

Lane Line

Center Line

Channelizing Line

BBA

C C

(See Note 5)

12’ 24’ 48’48’

12’ c/c

0’ - 48’

24’ c/c

49’ - 96’ 

48’ c/c

 > 96’

4
5
°

Markings

24" Diagonal

Table, are Shown on SCD TC-72.20.)

(Chevron Markings, Including a Spacing

TYPICAL SPACING DETAIL FOR 24" DIAGONAL MARKINGS

* - Indicates Station Reference Point

16"

V
a
r
ia

b
l
e

2
’

5
2
’

2
0
’

Markings

Lane Line

Center or

Stop Line

Edge Line

*

(See Table 5)

(See Note 2)

      W

Lane

Center of 

(See Note 2)

RAILROAD SYMBOL MARKING

(FT)

WIDTH (W)

(SQ FT)

AREA

A (MIN.)

TABLE 4 - LANE USE MARKINGS

TABLE 5 - R X R SYMBOL

(S
e
e
 

N
o
t
e
 
2
)

15
’ 
-
 
5
0
’

SCHOOL WORD MARKING

2
’

2
1’

6
’

2
1’

2
’

Direction of Traffic

W
6’

URBAN

8’

RURAL

10’

MULTI-LANE

HEIGHT (C, D)

ONLY (C)

TABLE 3 - WORDS (SQ FT)
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    shown in Table 4 (sheet 2).

    should be used in its place to retain the spacing as

    ONLY marking is not, an additional lane-use arrow

4C. When lane-use arrow markings are used and the

    markings should be based on Table 4 (sheet 2).

4B. Where used, the spacing between ONLY and arrow

4A. The ONLY word marking is optional.

ONLY Word Marking

    nearest signal head.

    be placed at a minimum distance of 40’ from the

3C. For signalized intersections the stop line should

    nearest crosswalk line.

    should be placed 4’ in advance of, and parallel to, the

3B. If a marked crosswalk is present the stop line

        be 10’.

    c.) For normal intersections the maximum distance should

        intersecting roadway.  

        30’ or less than 4’ from the nearest edge of the

    b.) In no case shall the stop line be placed more than

        vision is maximum.

    a.) The stop line should be placed where cross-corner

    line should be placed as follows:

3A. Except as specified in Notes 3B and 3C, the stop

Stop Line Marking

    area must be added to the value in Table 5 (sheet 2).

    varies with the width of the pavement; therefore the

2G. The area of the transverse lines and stop lines

2F. The height of the "R" shall be 6’.

    width.

2E. Width (W) of the "X" will vary according to the lane

    gate (if present).

2D. The stop line shall be approximately 8’ from a

     tracks.

     distance between 15’  - 50’ of the near edge of the

2C. The stop line shall be located for best sight

     transverse boundary lines of the railroad symbol.

     Railroad Advance Warning (W10-1) sign is within the two

2B. The railroad symbol should be located so that the

        shall extend across all appraoch lanes.

    b.) Transverse lines used with the railroad symbols

    a.) The RXR symbol shall be placed in each approach lane.  

    follows - 

2A. On  multi-lane approaches, markings shall be as

Railroad Crossing Markings

    intervals not greater than 250’ thereafter.

    immediately after an intersection and spaced at

7B. When used, the shared lane marking should be placed

    Table 2 on sheet 1).

    added to the value of the bike symbol markings (see

7A. When chevron markings are used, its area must be

Shared Lane Marking

     b.) Inside both ends of TWLTO lanes.

        roadway, or

     a.) 100’ - 200’ from the near edge of an intersecting 

6B.  In addition, an arrow set should be placed: 

     b.) 1000’ - 1500’ for speeds over 40 mph

        40 mph,

     a.) 500’ - 1000’ for speeds less than or equal to

     intervals of: 

6A.  Arrow sets should be longitudinally spaced at

Two-Way Left-Turn Only (TWLTO) Arrows

    may be adjusted.

    turn lane length, the spacing between the markings

    be based on Table 4 (sheet 2). However, based on the

5B. Where used, the spacing between markings should

    becomes a mandatory turn lane(s).

    a through traffic lane(s) approaching an intersection

5A. Lane-use arrow markings are optional except where

Lane-Use Arrow Markings

     added to the value in Table 3 (sheet 2).

     width of the pavement; therefore, the area must be

1G.  The area of the transverse lines varies with the

     strokes.

     10’ high SCHOOL word marking shall be marked with 8"

     with 4" strokes.

1F.  6’ and 8’ high SCHOOL word marking shall be marked

     SCHOOL word marking.

1E.  Center or lane lines shall not pass through the

        c.) The characters shall be 10’ in height.

  of traffic.  

        b.) Transverse lines shall extend across all approach lanes  

            to the width of two approach lanes.  

        a.) One installation of the SCHOOL word marking shall extend 

        less than 11’ in width - 

    2.) When the approach lanes to the School Zone are

           8’ for rural areas.

        b.) The character height shall be 6’ for urban areas and 

           be contained in, and centered in, each lane. 

        a.) The SCHOOL word marking and transverse lines shall

       11’ or more in width -

    1.) When the approach lanes to the School Zone are

1D. On multi-lane approaches the following shall apply - 

        b.)  The characters shall be 10’ in height.

             lanes of traffic.  

             and transverse lines shall extend across both

        a.)  One installation of the SCHOOL word marking

        than 11’ in width  -  

    2.)  When the approach lane to the School Zone is less

           and 8’ for rural areas.  

       b.) The character height shall be 6’ for urban  areas

 contained in, and centered in, the lane.

       a.) The SCHOOL word marking and transverse lines shall be 

       11’ or more in width - 

    1.) When the approach lane to the School Zone is

    apply: 

1C. On two-way, two-lane highways the following shall

    School Zone Advance sign.

    placement of the SCHOOL marking is adjacent to the

    in advance of the School Zone.  The preferred

1B. The SCHOOL markings should be placed at least 100’

    approaches in advance of all School Zones.

1A. The SCHOOL markings shall be installed on all paved

SCHOOL Marking

:NOTES
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 100’ A

 Taper

Shoulder

LEGEND

SHADOW VEHICLE

DIRECTION OF TRAVEL

MARKINGS

REMOVE EXISITING

DRUMS/CONES

WORK AREA

A B

Provided, the Adjacent Opposing Lane Shall be Closed.

If the Required Minimum Width for the Open Lane Cannot be

DMerge Taper
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10
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Dotted Line

Work Zone

Flashing Arrow Board

50’ min. - 100’ max.

Downstream Taper

(See Note 14C)

Truck-Mounted Attenuator

A B

500

C

500 500

TABLE I  (SIGN SPACING)

ROAD TYPE

1000 1500 2640

TABLE II

30

35

45

50

15:1

45:1

50:1

21:1

5:1

15:1

17:1

7:1

25 11:1 4:1

40

55 55:1

27:1

19:1

9:1

155

200

250

305

360

425

49580

80

80

80

40

40

4025

30

35

40

45

50

55

DISTANCE BETWEEN SIGNS (FT)

(MPH)

LIMIT

SPEED

MINIMUM

RATE

TAPER 

MERGING 

MINIMUM

RATE

TAPER

SHOULDER

(FT)

DRUM SPACING

MAXIMUM

TAPER SEC. TANGENT SEC. MINIMUM

(FT)

(D)

BUFFER

CONVENTIONAL

MAJOR

EXPRESSWAY

FREEWAY &



E
N

G
I
N

E
E

R
I
N

G

R
O

A
D

W
A

Y

O
F

F
I
C

E
 

O
F

S
T

A
T

E
 

O
F
 

O
H
I
O
 

D
E
P

A
R

T
M

E
N

T
 

O
F
 
T

R
A

N
S
P

O
R

T
A

T
I
O

N

D
A

T
E

2 2

 

U
N

D
I
V
I
D

E
D
 

H
I
G

H
W

A
Y
 

W
I
T

H
 

D
R

U
M

S
C

L
O

S
I
N

G
 

R
I
G

H
T
 

L
A

N
E
 

O
F
 

A
 

M
U

L
T
I
-

L
A

N
E

 
0
7
-
18
-
2
0
14

S
T

A
N

D
A

R
D
 
R

O
A

D
W

A
Y
 
C

O
N

S
T

R
U

C
T
I
O

N
 

D
R

A
W
I
N

G

E
N

G
I
N

E
E

R

S
T

D
S
.

A
D

M
I
N
I
S

T
R

A
T

O
R

S
o
is

s
o
n

S
C

D
 

N
U

M
B

E
R

M
T
-
9

5
.3

1
 

    shown, when specified in the plans.

6D. Provide signing on the inactive side of the highway, as

    Extra Advance Sign Groups are not used.

    may be expressed in feet. The plaque may be omitted if

    beginning of the merging taper. Distances less than 1 mile

    shown is in feet) shall indicate the distance to the

6C. The distance plaque W16-3aP (or W16-2aP if the distance

    warning signs may be used.

6B. When the approach speed limit is 40 mph or less, 36"

    specified in the plan.

6A. The Advisory Speed (W13-1P) plaque shall be used when

SIGNING DETAILS

    the period when both projects are active.

    traffic control zone shall be omitted or covered during

    or G20-2 signs which falls within the limits of another

    avoided where the messages could be confusing. Any W20-1

5C. Overlapping of signing for adjacent projects should be

    roadways exiting the work limits.

    signs be placed on the mainline, on all exit ramps, and on

    closures of more than 1 day. It is intended that these

5B. END ROAD WORK (G20-2) signs are only required for lane

    entrance ramps or roadways entering the work limits.

5A. ROAD WORK AHEAD (W20-1) signs shall be provided on

BASIC SIGNING

    roadway alignment.

    sight distance for the existing vertical and horizontal

    warning signs should be adjusted to provide for adequate

4.  The location of the merging taper and the advance

ADJUSTMENTS FOR SIGHT DISTANCE

     for speeds 50 mph or greater.

     200’ for speeds of 45 mph or less and a minimum of 400’

     existing signs. Minimum spacing to existing signs shall be

3B.  Sign spacing should be adjusted to avoid conflict with

     times the distances shown in Table I.

     minimums. Maximum spacing should not be greater than 1.5

3A. The work zone sign spacings shown in Table I are

SIGN SPACING

    rate is provided in Table II.

    shoulder by the shoulder taper rate. The shoulder taper

    shall be determined by multiplying the width of the

2B. The minimum acceptable length for the shoulder taper

    Table II.

    the merge taper rate. The merge taper rate is provided in

    shall be determined by multiplying the width of offset by

2A. The minimum acceptable length for the merge taper

TAPERS

    project.

    taper is not the first active construction area within the

    speed may be used in determining the taper rate when the

    projects for which the speed limit is reduced, the reduced

    the permanent legal speed. However, on  construction  

1.  The design speed used for taper rates should typically be

 DESIGN SPEED 
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     attenuator when specified in the plans.

14C. The vehicle shall be equipped with a truck-mounted

     strobe light(s).

     intensity yellow rotating, flashing, oscillating, or

14B. The shadow vehicle shall be equipped with a high-

     are not in the work area.

     shall be removed from the pavement whenever workers

     whenever workers are in the work area.  This vehicle

14A. The shadow vehicle shall be in place and unoccupied

SHADOW VEHICLE

     drums to prevent them from blowing over. 

13C. Provisions shall be made to stabilize the cones and 

       drums shall be used for the entire length.

       for the entire length of the tangent section, or

       run will not be permitted.  Either cones shall be used

       intermixing of channelizing devices within the same

    f) Where cones are substituted for drums along tangents,

    e) Cone spacing at night shall be at a maximum of 40’.

       tapers. 

    d) Use of cones at night shall be prohibited along

        minimum height of 42".

    c)  Cones used for nighttime traffic control shall have a

        minimum height of 28". 

    b)  Cones used for daytime traffic control shall have a

        period.

        order to resume work in the following such work

        removed. They may again be placed on the highway in

        work within the work period, the cones shall be

        used continuously, day and night. Upon completion of

        operation or for nighttime operation, but shall not be

    a)  Use of cones is permissible for either daytime

13B. Cones may be substituted for drums as follows:

     20’.

     The downstream taper drum spacing shall be approximately

     of 5 drums shall be used to close the upstream shoulder.

     tangent sections shall be as shown in Table II. A minimum

13A. The maximum drum spacing along tapers and along

DRUMS / CONES

    the Engineer.

    The method of control shall be subject to the approval of

    assure proper location for the traffic conditions.

    Existing STOP signs shall be relocated as necessary to

    barricades, see SCD MT-101.60.

    driveway or cross highway, as shown in SCD MT-97.11. For

    ated 25’  beyond the projected pavement edges of the

    Drums (cones) placed across the closed lane shall be loc-

  intersection and major driveway.

     b) Provide an additional flagger at every public street

  barricades, and/or  

     a) Place across the closed lane, either 3 drums (cones) or

not ready for traffic.  The Contractor shall:

way movements and to keep vehicles off of new pavement

streets and major drives as necessary to prevent wrong-

made to control traffic entering from intersecting

12.   Within the length of the closure, provision shall be

INTERSECTION / DRIVEWAY ACCESS

necessary.

signs are required whenever a night lane closure is

AHEAD (W20-1) signs and on the LANE CLOSED AHEAD (W20-5)

11.   Type A flashing warning lights shown on the ROAD WORK

FLASHING WARNING LIGHTS

Supplemental Specification 821.

ODOT approved list and follow the guidelines in

10.   The flashing arrow board shall be chosen from the

FLASHING ARROW BOARD

9A.  (intentionally blank)

(RESERVED FOR FUTURE USE)

additional cost unless separately itemized in the plans.

raised pavement marker reflectors shall be restored at no

accordance with CMS 614.11 I.  The original markings and

other than CMS 740.06, Type I shall be removed in

8E.  After completion of the work, pavement markings

completion.

Type I) unless the area will be resurfaced prior to project

,final traffic lanes shall be removable tape (CMS 740.06

8D.  Work zone pavement markings which would conflict with

tangent section when specified in the plans.

8C.  Work zone edge lines shall be provided along the

   by 9’ gaps, shall be provided to identify the merge.

    c)  Work zone dotted lines, 3’ in length separated

        removed or covered per CMS 614.11G.

    b)  The existing conflicting pavement markings shall be

   applied along the taper.

    a)  The appropriate color work zone edge lines shall be

    is required, the following shall be performed:

8B. Additionally, if a lane closure of greater than 3 days

    shall be removed from the raised pavement markers (RPMs).

    for more than 1 day, the existing conflicting reflectors

8A. If the construction operation requires a lane closure

PAVEMENT MARKINGS / RPMs

    Construction Drawing (SCD) MT-95.50).

    erected,  as determined by the Engineer (See Standard

    may be specified in the plans or may be required to be

    FOR STOPPED TRAFFIC (W3-H4b) signs plus Distance plaques

    WORK AHEAD (W20-1), LANE CLOSED AHEAD (W20-5) and WATCH

7.  Extra Advance Warning Sign Groups consisting of ROAD

EXTRA ADVANCE WARNING SIGNING
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Dotted Line

Work Zone

50’ min. - 100’ max.

Downstream Taper

(See Note 13D)
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    shown, when specified in the plans.

6D. Provide signing on the inactive side of the highway, as

    Extra Advance Sign Groups are not used.

    may be expressed in feet. The plaque may be omitted if

    beginning of the merging taper. Distances less than 1 mile

    shown is in feet) shall indicate the distance to the

6C. The distance plaque W16-3aP (or W16-2aP if the distance

    warning signs may be used.

6B. When the approach speed limit is 40 mph or less, 36"

    specified in the plan.

6A. The Advisory Speed (W13-1P) plaque shall be used when

SIGNING DETAILS

    the period when both projects are active.

    traffic control zone shall be omitted or covered during

    or G20-2 signs which falls within the limits of another

    avoided where the messages could be confusing. Any W20-1

5C. Overlapping of signing for adjacent projects should be

    roadways exiting the work limits.

    signs be placed on the mainline, on all exit ramps, and on

    closures of more than 1 day. It is intended that these

5B. END ROAD WORK (G20-2) signs are only required for lane

    entrance ramps or roadways entering the work limits.

5A. ROAD WORK AHEAD (W20-1) signs shall be provided on

BASIC SIGNING

    roadway alignment.

    sight distance for the existing vertical and horizontal

    warning signs should be adjusted to provide for adequate

4.  The location of the merging taper and the advance

ADJUSTMENTS FOR SIGHT DISTANCE

     for speeds 50 mph or greater.

     200’ for speeds of 45 mph or less and a minimum of 400’

     existing signs. Minimum spacing to existing signs shall be

3B.  Sign spacing should be adjusted to avoid conflict with

     times the distances shown in Table I.

     minimums. Maximum spacing should not be greater than 1.5

3A. The work zone sign spacings shown in Table I are

SIGN SPACING

    rate is provided in Table II.

    shoulder by the shoulder taper rate. The shoulder taper

    shall be determined by multiplying the width of the

2B. The minimum acceptable length for the shoulder taper

    Table II.

    the merge taper rate. The merge taper rate is provided in

    shall be determined by multiplying the width of offset by

2A. The minimum acceptable length for the merge taper

TAPERS

    project.

    taper is not the first active construction area within the

    speed may be used in determining the taper rate when the

    projects for which the speed limit is reduced, the reduced

    the permanent legal speed. However, on  construction  

1.  The design speed used for taper rates should typically be

 DESIGN SPEED 
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     attenuator when specified in the plans.

14C. The vehicle shall be equipped with a truck-mounted

     strobe light(s).

     intensity yellow rotating, flashing, oscillating, or

14B. The shadow vehicle shall be equipped with a high-

     workers are not in the work area.

     shall be removed from the pavement whenever

     whenever workers are in the work area.  This vehicle

14A. The shadow vehicle shall be in place and unoccupied

SHADOW VEHICLE

     lane shall be closed.

     traffic. If drums encroach into the opposing lane, the

13D. Drums shall not encroach into the opposing lane of

     to prevent them from blowing over. 

13C. Provisions shall be made to stabilize the cones and drums 

        or drums shall be used for the entire length.

        be used for the entire length of the tangent section,

        the same run will not be permitted.  Either cones shall

        tangents, intermixing of channelizing devices within

     f) Where cones are substituted for drums along

     e) Cone spacing at night shall be at a maximum of 40’. 

        tapers. 

     d) Use of cones at night shall be prohibited along

        minimum height of 42".

     c) Cones used for nighttime traffic control shall have a

        minimum height of 28". 

     b) Cones used for daytime traffic control shall have a

        period.

        order to resume work in the following such work

        removed. They may again be placed on the highway in

        work within the work period, the cones shall be

        used continuously, day and night. Upon completion of

        operation or for nighttime operation, but shall not be

     a) Use of cones is permissible for either daytime

13B. Cones may be substituted for drums as follows:

     20’.

     The downstream taper drum spacing shall be approximately

     of 5 drums shall be used to close the upstream shoulder.

     tangent sections shall be as shown in Table II. A minimum

13A. The maximum drum spacing along tapers and along

DRUMS / CONES

    the Engineer.

    The method of control shall be subject to the approval of

    assure proper location for the traffic conditions.

    Existing STOP signs shall be relocated as necessary to

    barricades, see SCD MT-101.60.

    driveway or cross highway, as shown in SCD MT-97.11. For

    ated 25’  beyond the projected pavement edges of the

    Drums (cones) placed across the closed lane shall be loc-

  intersection and major driveway.

     b) Provide an additional flagger at every public street

  barricades, and/or  

     a) Place across the closed lane, either 3 drums (cones) or

not ready for traffic.  The Contractor shall:

way movements and to keep vehicles off of new pavement

streets and major drives as necessary to prevent wrong-

made to control traffic entering from intersecting

12.   Within the length of the closure, provision shall be

INTERSECTION / DRIVEWAY ACCESS

necessary.

signs are required whenever a night lane closure is

AHEAD (W20-1) signs and on the LANE CLOSED AHEAD (W20-5)

11.   Type A flashing warning lights shown on the ROAD WORK

FLASHING WARNING LIGHTS

Supplemental Specification 821.

ODOT approved list and follow the guidelines in

10.   The flashing arrow board shall be chosen from the

FLASHING ARROW BOARD

9A.  (intentionally blank)

(RESERVED FOR FUTURE USE)

additional cost unless separately itemized in the plans.

raised pavement marker reflectors shall be restored at no

accordance with CMS 614.11 I.  The original markings and

other than CMS 740.06, Type I shall be removed in

8E.  After completion of the work, pavement markings

completion.

Type I) unless the area will be resurfaced prior to project

,final traffic lanes shall be removable tape (CMS 740.06

8D.  Work zone pavement markings which would conflict with

tangent section when specified in the plans.

8C.  Work zone edge lines shall be provided along the

   by 9’ gaps, shall be provided to identify the merge.

    c)  Work zone dotted lines, 3’ in length separated

        removed or covered per CMS 614.11G.

    b)  The existing conflicting pavement markings shall be

   applied along the taper.

    a)  The appropriate color work zone edge lines shall be

    is required, the following shall be performed:

8B. Additionally, if a lane closure of greater than 3 days

    shall be removed from the raised pavement markers (RPMs).

    for more than 1 day, the existing conflicting reflectors

8A. If the construction operation requires a lane closure

PAVEMENT MARKINGS / RPMs

    Construction Drawing (SCD) MT-95.50).

    erected,  as determined by the Engineer (see Standard

    may be specified in the plans or may be required to be

    FOR STOPPED TRAFFIC (W3-H4b) signs plus Distance plaques

    WORK AHEAD (W20-1), LANE CLOSED AHEAD (W20-5) and WATCH

7.  Extra Advance Warning Sign Groups consisting of ROAD

EXTRA ADVANCE WARNING SIGNING
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DIRECTION OF TRAVEL

TABLE IITABLE I  (SIGN SPACING)

A 25’

Max. Length of Closure = 2000’

25’

60 570

DRUMS/CONES

Same as Opposite Approach

Luminaire

Flagger

Luminaire

W
2
0
-
4
-
4
8

W
2
0
-
7
-
4
8

Optional

ROAD TYPE
A

DISTANCE BETWEEN SIGNS (FT)

B C

100 100 100

350350350

500 500 500

(MPH)

LIMIT

SPEED

MIN.

(D) (FT)

BUFFER

25 155

30 200

35 250

40 305

45 360

50 425

55 495

(< 40 MPH)

Two-Lane

(45-50 MPH)

Two-Lane

(55-60 MPH)

Two-Lane

SHADOW VEHICLE

WORK AREA
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D

(Typical)

STOP/SLOW Paddle

Flagger Using

(See Notes 12A-12D)

Attenuator (Optional)

Truck-Mounted



E
N

G
I
N

E
E

R
I
N

G

R
O

A
D

W
A

Y

O
F

F
I
C

E
 

O
F

S
T

A
T

E
 

O
F
 

O
H
I
O
 

D
E
P

A
R

T
M

E
N

T
 

O
F
 
T

R
A

N
S
P

O
R

T
A

T
I
O

N

D
A

T
E

2 2

H
I
G

H
W

A
Y
 
-
 
S

T
A

T
I
O

N
A

R
Y
 

O
P

E
R

A
T
I
O

N

F
L

A
G

G
E

R
 

C
L

O
S
I
N

G
 

1
 

L
A

N
E
 

O
F
 

A
 

2
-

L
A

N
E

  
0
7
-
18
-
2
0
14

S
T

A
N

D
A

R
D
 
R

O
A

D
W

A
Y
 
C

O
N

S
T

R
U

C
T
I
O

N
 

D
R

A
W
I
N

G

E
N

G
I
N

E
E

R

S
T

D
S
.

A
D

M
I
N
I
S

T
R

A
T

O
R

S
o
is

s
o
n

S
C

D
 

N
U

M
B

E
R

M
T
-
9

7
.1

0
 

 

 

 

 

T
H
I
S
 

D
R

A
W
I
N

G
 
R

E
P

L
A

C
E
S
 

M
T
-
9
7
.
10
 

D
A

T
E

D
 
0
7
-
19
-
2
0
13
.

     closure is necessary.

     (W20-5) signs are required whenever a night lane

     WORK AHEAD (W20-1) signs and on the LANE CLOSED AHEAD

7.   Type A flashing warning lights shown on the ROAD

FLASHING WARNING LIGHTS

    speed limit is 40 mph or less.

6B. 36" warning signs may be used when the approach

    when specified in the plan.

6A. The Advisory Speed (W13-1P) plaque shall be used

SIGNING DETAILS

    active.

    covered during the period when both projects are 

    another traffic control zone shall be omitted or 

    WORK (G20-2) sign which falls within the limits of 

    confusing. Any ROAD WORK AHEAD (W20-1) or END ROAD

    should be avoided where the messages could be

5C. Overlapping of signing for adjacent projects

    ramps, and on roadways exiting the work limits.

    these signs be placed on the mainline, on all exit

    lane closures of more than 1 day. It is intended that

5B. END ROAD WORK (G20-2) signs are only required for

    entrance ramps or roadways entering the work limits.

5A. ROAD WORK AHEAD (W20-1) signs shall be provided on

BASIC SIGNING

    and horizontal roadway alignment.

    adequate sight distance for the existing vertical

    warning signs should be adjusted to provide for

4.  The location of the flagger station and the advance

ADJUSTMENTS FOR SIGHT DISTANCE

    alignment.

    for the existing vertical and horizontal roadway

    be adjusted to provide for adequate sight distance

3C. The location of the advance warning signs should

    minimum of 400’ for speeds of 50 mph or greater.

    shall be 200’ for speeds of 45 mph or less and a

    with existing signs. Minimum spacing to existing signs

3B. Sign spacing should be adjusted to avoid conflict

    greater than 1.5 times the distances shown in Table I.

    shown in Table I.  Maximum spacing should not be

3A. The minimum spacing between work zone signs is

SIGN LOCATION AND SPACING

    road shall be closed in any one work zone.

    closures shall be 2000’.  Only one side of the 

    by the Engineer.  The minimum length between 

    shall not be more than 2000’ long unless approved

    combined into one work zone.  However, the closure

2.  Several small work areas close together should be

LENGTH OF CLOSURE

    communicate with each other at all times.

    operation is in effect. The flaggers shall be able to

    control traffic continuously for as long as a one lane

1.   Flaggers, one for each direction, shall be used to

FLAGGERS

:NOTES

       area.

       be used for signing of side roads intersecting the work

    c) The FRESH TAR and the LOOSE GRAVEL signs shall both

       Speed (W13-1) plaque every half mile per CMS 422.09.

    b) Repeat the LOOSE GRAVEL sign with a 35 mph Advisory

       both be used in advance of the chip seal operation. 

    a) The LOOSE GRAVEL (W8-7) and FRESH TAR (W21-2) signs shall

    incorporated in the advanced warning area. 

13.  For chip seal operations, additional signing shall be

CHIP SEAL OPERATIONS

     Engineer.

     the shadow vehicle shown when approved by the

12D. Other protective devices may be used in lieu of

     attenuator when called for in the plans.

12C. The vehicle shall be equipped with a truck-mounted

     strobe light(s).

     intensity yellow rotating, flashing, oscillating, or

12B. The shadow vehicle shall be equipped with a high-

     are not in the work area.

     shall be removed from the pavement whenver workers

     whenever workers are in the work area.  This vehicle

12A. The shadow vehicle shall be in place and unoccupied

SHADOW VEHICLE

    approval of the Engineer.

    The method of control shall be subject to the

    assure proper location for the traffic conditions.

    Existing STOP signs shall be relocated as necessary to

    barricades, see SCD MT-101.60.

    Construction Drawings (SCDs MT-97.11 or MT-97.12. For 

    the driveway or cross highway, as shown in Standard

    located 25’ beyond the projected pavement edges of

    Drums (cones) placed across the closed lane shall be

       intersection and major driveway.

    b) Provide an additional flagger at every public street

       or barricades, and/or

    a) Place across the closed lane, either three drums (cones)

    not ready for traffic. The Contractor shall:

    movements and to keep vehicles off of new pavement

    and major drives as necessary to prevent wrong-way

    to control traffic entering from intersecting streets

11.  Within the length of closure, provision shall be made

INTERSECTION / DRIVEWAY ACCESS

     Engineer.

     shielding shall be adjusted to the satisfaction of the

     when the lighting is in place. Light placement and

     Engineer shall drive through the worksite each night

     the elimination of glare, the Contractor and the

10B. To ensure the adequacy of floodlight placement and

     adjacent to each flagger station.

     lighting is acceptable.  Luminaires shall be located

     shall be provided at night. Use of portable flood

10A. Adequate area illumination of each flagger station

AREA ILLUMINATION

9A.  (intentionally blank)

(RESERVED FOR FUTURE USE)

     paved shoulder.

8D.  A minimum of two drums shall be used to close the

     drums to prevent them from blowing over.

8C.  Provisions shall be made to stabilize the cones and

        tapers.

     c) Use of cones at night shall be prohibited along

        a minimum height of 42".

     b) Cones used for nighttime traffic control shall have

        minimum height of 28". 

     a) Cones used for daytime traffic control shall have a

8B.  Cones may be substituted for drums as follows:

        to-center.

     b) Spacing along the approach taper shall be 10’ center-

     a) Spacing along the closure shall be 40’ center-to-center. 

8A.  Drum spacing shall be as follows: 

DRUMS / CONES
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DIRECTION OF TRAVEL
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Same as Opposite Approach
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TABLE II

C

TABLE I  (SIGN SPACING)

30

35

45

50

25

ROAD TYPE

40 MPH

500 500 500

350 350 350

100 100 100

45-50 MPH

40

55

< 155

200

250

305

360

425

495

(MPH)

LIMIT

SPEED

60 570

55-60 MPH

DISTANCE BETWEEN SIGNS (FT)

MIN.

(D) (FT)

BUFFER

Max. Length of Closure = 5000’

ABC D5 Cones

50’-100’

100’
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(Typical)

STOP/SLOW Paddle

Flagger Using

CONES

Two Lane

Two Lane

Two Lane

Note 11

 See 
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       area.

       used for signing of side roads intersecting the work

    c) The LOOSE GRAVEL and FRESH TAR signs shall both be

       Speed (W13-1) plaque every half mile per CMS 422.09.

    b) Repeat the LOOSE GRAVEL sign with a 35 mph Advisory

       operation. 

       shall both be used in advance of the chip seal

    a) The LOOSE GRAVEL (W8-7) and FRESH TAR (W21-2) signs

    incorporated in the advance warning area.  

12.  For chip seal operations, additional signing shall be

CHIP SEAL OPERATION

    speed limit is 40 mph or less.

6B. 36" warning signs may be used when the approach

    when specified in the plan.

6A. The Advisory Speed (W13-1P) plaque shall be used

SIGNING DETAILS

    when both projects are active.

    zone shall be omitted or covered during the period 

    falls within the limits of another traffic control 

    Any ROAD WORK AHEAD or END ROAD WORK sign which 

    be avoided where the messages could be confusing.

5C. Overlapping of signing for adjacent projects should

    ramps, and on roadways exiting the work limits.

    these signs be placed on the mainline, on all exit

    lane closures of more than 1 day. It is intended that

5B. END ROAD WORK (G20-2) signs are only required for

    entrance ramps or roadways entering the work limits.

5A. ROAD WORK AHEAD (W20-1) signs shall be provided on

BASIC SIGNING

    and horizontal roadway alignment.

    adequate sight distance for the existing vertical

    warning signs should be adjusted to provide for

4.  The location of the flagger station and the advance

ADJUSTMENTS FOR SIGHT DISTANCE

    alignment.

    for the existing vertical and horizontal roadway

    be adjusted to provide for adequate sight distance

3C. The location of the advance warning signs should

    minimum of 400’ for speeds of 50 mph or greater.

    shall be 200’ for speeds of 45 mph or less and a

    with existing signs. Minimum spacing to existing signs

3B. Sign spacing should be adjusted to avoid conflict

    greater than 1.5 times the distances shown in Table I.

    shown in Table I.  Maximum spacing should not be

3A. The minimum spacing between work zone signs is

SIGN LOCATION AND SPACING

    improve traffic operation.

    of closure to relieve excessive traffic backups or to

    The Engineer may shorten the maximum allowable length

    cooling of new pavement.

    allowable length of closure to allow for sufficient

    Fahrenheit the Engineer may increase the maximum

    When the ambient temperature exceeds 80 degrees

    Engineer, with a maximum allowable length of 5000’.

    to a minimum at all times, as directed by the

2.  It is required that the length of closure be kept

LENGTH OF CLOSURE

    communicate with each other at all times.

    operation is in effect. The flaggers shall be able to

    control traffic continuously for as long as a one lane

1.   Flaggers, one for each direction, shall be used to

FLAGGERS

:NOTES

    approval of the Engineer.

    The method of control shall be subject to the

    assure proper location for the traffic conditions.

    Existing STOP signs shall be relocated as necessary to

    Standard Construction Drawing MT-101.60.

    the driveway or cross highway. For barricades, see

    located 25’ beyond the projected pavement edges of

    Cones placed across the closed lane shall be

       intersection and major driveway.

    b) Provide an additional flagger at every public street

       or barricades, and/or 

    a) Place across the closed lane, either three cones

    pavement not ready for traffic. The Contractor shall:

    wrong-way movements and to keep vehicles off of new

    streets and major drives as necessary to prevent

    made to control traffic entering from intersecting

11.  Within the length of closure, provision shall be

INTERSECTION / DRIVEWAY ACCESS

     Engineer.

     shielding shall be adjusted to the satisfaction of the

     when the lighting is in place. Light placement and

     Engineer shall drive through the worksite each night

     and the elimination of glare, the Contractor and the

10B. To ensure the adequacy of floodlight placement

     lighting is acceptable.

     shall be provided at night. Use of portable flood

10A. Adequate area illumination of each flagger station

AREA ILLUMINATION

9A.  (intentionally blank)

(RESERVED FOR FUTURE USE)

     shoulder.

8D.  A minimum of two cones shall be used to close the paved

     prevent them from blowing over.

8C.  Provisions shall be made to stabilize the cones to

         a minimum height of 42".

      b) Cones used for nighttime traffic control shall have

         minimum height of 28". 

      a) Cones used for daytime traffic control shall have a

8B.  Cone sizes shall be as follows:

         to-center.

      b) Spacing along the approach taper shall be 10’ center-

         center. 

      a) Spacing along the buffer shall be 40’ center-to-

8A.  Cone spacing shall be as follows: 

CONES

     closure is necessary.

     (W20-5) signs are required whenever a night lane

     WORK AHEAD (W20-1) signs and on the LANE CLOSED AHEAD

7.   Type A flashing warning lights shown on the ROAD

FLASHING WARNING LIGHTS
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PAVEMENT MARKING OPERATION PROCEDURES
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     devices are used on the project.

     certification submitted to the Engineer before the

     NCHRP 350 with acceptable written manufacturer 

     with manufacturer’s specifications and must meet 

7B.  A shadow vehicle with TMA should be used in accordance

     NCHRP criteria.

     traveling at 60 mph to a safe, controlled stop, per

     a vehicle weighing about 1800 to 4500 pounds and 

     shall be equipped with a TMA.  The TMA must bring

7A.  When called for in the plans the shadow vehicle(s)

TRUCK-MOUNTED ATTENUATOR (TMA)

     horizontally or covered.

6C.  When not in use, arrow boards shall be tilted

     roadways shall be displayed only in the caution mode.

6B.  Arrow boards, when used on two-lane, two-way

     Supplemental Specification 921 "Arrow Boards."

     ODOT approved list.  For more information, refer to

6A.  A Type B flashing arrow board shall be from the

FLASHING ARROW BOARD

     these requirements.

5C.  The presence of highway lighting does not waive

        illuminated.

     b) The guide and side-mounted carriages shall be

        6F.64), and 

        lighting devices for maximum visibility (see OMUTCD

     a)  Cones shall be reflectorized or equipped with 

 

     control shall be provided:  

5B.  During nighttime conditions the following traffic

     on the highway at a distance of 1000’.

     discernable persons, vehicles, and substantial objects

     there is not sufficient natural light to render

     there are unfavorable atmospheric conditions or when

     from sunset to sunrise, and at any other time when

5A.  Nighttime operation is defined to include the time

NIGHTTIME OPERATION

     Manual of Uniform Traffic Control Devices (OMUTCD).

     details, standard construction drawings and the Ohio

     and traffic control shall be in accordance with plan

     markings are considered to be stationary operations

4.   Pavement preparation and placing of auxiliary

AUXILIARY MARKINGS

     614.08.

3E.  Flaggers shall be equipped in accordance with CMS

3D. Two-way traffic shall be maintained.

     and the traveling public.

     vehicles shall be stationed to protect the work site

     the vehicles shall be in operation and flaggers and

     from the traveled way, all traffic control devices on

3C.  When the Contractor cannot remove his equipment

      property, permission shall be obtained in advance.

3B.  When it becomes necessary to enter upon private

     traveled way.

     made to have all equipment completely off of the

     other operations in the field, every effort shall be

3A.  When loading material, cleaning or performing

IMMOBILE OPERATIONS

    condition.

    until the line has dried to a totally track-free

    marking machine applies line markings shall be closed 

    two minute drying time, the lane from which the line

    drying time or when the actual field conditions exceed

2G. When line markings require greater than a two minute

    c) Maximum intervals of one mile.

    b) All side and cross roads, and

    a) The beginning and end of line application, 

    placed facing traffic as follows: 

2F. The WET PAINT - KEEP OFF (R11-H6-24) signs shall be

    may be required.

    tracking of the wet line is expected, closer spacings

    congestion, on curves, and at other locations where

    200’ to protect the wet line. In areas of traffic

2E. Cones shall be spaced at a maximum distance of

2D. Cones shall have a minimum height of 28".

    equipment of a shadow vehicle.

2C. Retrieval equipment shall have the traffic control

     has dried to a track-free condition.

2B. These devices shall not be removed until the line

    time exceeds 2 minutes.

    placed to protect the line whenever the track-free

2A. Cones and WET PAINT - KEEP OFF (R11-H6-24) signs shall be

CONES AND WET PAINT - KEEP OFF SIGNS

    and cone placement.

1H.  Line marking machines shall not be used for sign

    vehicle.

    shall have the traffic control equipment of a shadow

    support equipment following the line marking machine

1G.  All pavement marking application, protection and

    equipment.

    utilized for lead or trail vehicles or for power broom

    materials (material supply vehicles) shall not be

1F. Vehicles transporting flammable pavement marking

    queuing, as determined by the Engineer.

    any other times which could result in excessive

1E. No work shall be done during peak hours or during

    traffic congestion at any time.

1D. The Engineer may suspend work in order to relieve

    control shall be implemented at no additional cost.

    safety and marking protection, additional traffic

    control requirements are not achieving the necessary

    found by the Engineer that these minimum traffic

    at any time during the application of markings it is

1C. These requirements are the required minimums. If

    during application.

    equipment and to protect the markings from damage

    provide safety for highway users, workers and

    traffic control for pavement marking operations is to

1B. The purpose of the following requirements for

    in accordance with the following requirements.

1A. In addition to CMS 614, traffic shall be maintained

GENERAL

:NOTES
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EQUIPMENT

CENTER LINE EDGE LINE

  DRY

 2 MIN.

 THAN

LONGER 

  DRY

 2 MIN.

 THAN

LONGER 

  DRY

 2 MIN.

 THAN

LONGER 

DRY

LESS

 OR

2 MIN.

DRY

LESS

 OR

2 MIN.

DRY

LESS

 OR

2 MIN.

LEAD VEHICLE

 EQUIPMENT

POWER BROOM

   MACHINE

LINE MARKING 

SHADOW VEHICLE

 (ADDITIONAL)

SHADOW VEHICLE

  RETRIEVAL)

(SIGN AND CONE

SHADOW VEHICLE

  RETRIEVAL)

 (SHADOW FOR 

SHADOW VEHICLE

A A

A A

A A A A A A

A A A

A

A A

A A

B B

B B

B B

C C C C

C C

C C

C C C

C

D D
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PAVEMENT MARKING LINE TYPE        1

CHANNELIZING LINE  3

LANE LINE   2

PAVEMENT MARKING VEHICLES AND EQUIPMENT
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Required equipment for sign and cone placementD

Not requiredC

Equipment required when directed by the engineerB

Required equipmentA

application of transverse lines. 

markings sprayed in moving operations separate from the 

auxiliary markings, except when applied as components of gore

Channelizing line segments of 200’ or less shall be considered3

Includes both dashed and solid lane lines.2

see the plans and OMUTCD Part 6.

For equipment requirements for auxiliary marking operations1

furnished when directed by the Engineer is indicated. 

In addition, the type of traffic control equipment which shall be 

furnished for each type of long line pavement marking operation.

This table indicates the traffic control equipment which shall be

        measured to the bottom of the sign.

        mounted a minimum of 5’ above the road surface, both

        above the road surface and W24-H2-48 shall be

     c) W24-H2a-24 signs shall be mounted a minimum of 1’

        of the vehicle nearest the wet marking material.

     b) When used, W24-H2a-24 shall be mounted on the side

        to the wet line.

     a) The sign shall be positioned with the arrow pointing 

     shall face the rear as follows:

12C. A WET PAINT with Arrow (W24-H2a-24 or W24-H2-48) sign

           on two-lane, two-way roadways.

           sign may be used to cover the arrow panel when used

           surface, measured to the bottom of the sign. This

           roadways and mounted a minimum of 7’ above the road

           during center line marking on two-lane, two-way

        2)  A DO NOT PASS (R11-H7-48) sign visible to the rear

                              or

           to the bottom of the board.

           mounted a minimum of 7’ above the road surface, measured

        1)  A Type B flashing arrow board, displayed to the rear, 

     b) Any one of the following two:

        quarter mile.

        or strobe light(s), clearly visible a minimum of one

     a) A high-intensity yellowrotating, flashing, oscillating,

     Figure 6H-17 & 6H-35 in the OMUTCD):

     the following traffic control equipment (Also see

12B. Shadow vehicles shall be equipped and operated with

     at the track-free end of the wet line.

12A. When required, a shadow vehicle shall be positioned

SHADOW VEHICLE

     obstruction.

     length so as to permit the flag to move freely of any

     24" square and fastened to a staff of sufficient

     each be equipped with a clean red flag not less than

11D. The guide and side-mounted marking carriages shall

     traffic lane.

     traffic when this unit extends into the adjacent opposing

     measured to the bottom of the sign facing opposing

     sign mounted a minimum of 5’ above the road surface,

11C. A KEEP RIGHT (W24-H4-48) sign and WET PAINT (W24-H3-48)

        bottom of the signs.

        minimum of 1’ above the road surface, measured to the

     c) W24-H2a-24 and W24-H2-48 signs shall be mounted a

        side of the vehicle nearest the wet marking material. 

     b) When used, a W24-H2a-24 sign shall be mounted on the

        to the wet line.

     a) The sign shall be positioned with the arrow pointing

     shall face the rear as follows:

11B. A WET PAINT with Arrow (W24-H2a-24 or W24-H2-48) sign

          on two-lane, two-way roadways.

          sign may be used to cover the arrow board when used

          surface, measured to the bottom of the sign. This

          roadways and mounted a minimum of 7’ above the road

          during center line marking on two-lane, two-way

       2) A DO NOT PASS (R11-H7-48) sign visible to the rear

                                or

          measured to the bottom of the board.

          rear, mounted a minimum of 7’ above the road surface, 

        1) A Type B flashing arrow board displayed to the 

     b) Any one of the following two:

        rear and one on the left rear of the vehicle.

        of one quarter mile, one forward, one on the right

        oscillating, or strobe lights, clearly visible a minimum

     a) Three high-intensity yellow rotating, flashing,

     and operated with the following traffic control equipment:

11A.  All traffic line marking machines shall be equipped

LINE MARKING MACHINE

       the sign, and visible to opposing traffic.

        5’ above the road surface measured to the bottom of 

     c) A KEEP RIGHT (W24-H4-48) sign mounted a minimum of

     b) Lighted headlights and taillights, and

        quarter mile. 

        or strobe light(s), clearly visible a minimum of one

     a) A high-intensity yellow rotating, flashing, oscillating,

     equipped and operated with the following equipment:

10.  The vehicle used in layout and premarking shall be

VEHICLE FOR LAYOUT AND PREMARKING

       to the bottom of of the board.

       mounted a minimum of 7’ above the road surface, measured

    c) A Type B flashing arrow board, displayed to the rear, 

    b) Lighted headlights and taillights, and 

       mile.

       or strobe light(s), clearly visible a minimum of one quarter

    a) A high-intensity yellow rotating, flashing, oscillating,

     traffic control devices:

     during pavement preparations with the following traffic

9.   Power broom equipment shall be equipped and operated

POWER BROOM EQUIPMENT

       the bottom of the sign, and visible to opposing traffic.

       mounted a minimum of 5’ above the road surface measured to

     c) A KEEP RIGHT (W24-H4-48) sign and WET PAINT (W24-H3-48) sign 

     b) Lighted headlights and taillights, and

       mile.

       or strobe light(s), clearly visible a minimum of one quarter

     a) A high-intensity yellow rotating, flashing, oscillating,

 

     traffic control devices: 

8D. A lead vehicle shall be equipped with the following

     location of 400’ to 600’.

     nears and then proceed, maintaining an advance

     and wait until the "left-of-center" marking equipment

     crest of a vertical curve or around a horizontal curve

8C. The operator of this unit shall drive ahead of the

     advance safe warning to approaching traffic.

     marking equipment a distance that will provide

8B.  The lead vehicle shall precede the "left-of-center"

     the adjacent opposing traffic lane.

     marking equipment when this equipment extends into

     traffic of the approach of center line and other

8A.  A lead vehicle shall be used to warn opposing

LEAD VEHICLE
TRAFFIC CONTROL EQUIPMENT REQUIREMENTS

MINIMUM PAVEMENT MARKING
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D

Method of Drop-off Protection to be used to separate the traffic from the drop-off

<4’

from traveled lane

Drop-off location "X"
4’ - 12’

from traveled lane

Drop-off location "X"

12’ - 20’

from traveled lane

Drop-off location "X"

20’ -30’

from traveled lane

Drop-off location "X"

Only

Daytime

Only

Daytime

Only

Daytime
Night Night Night

OPTIONAL WEDGE TREATMENT

DRUMS or 

OPTIONAL WEDGE TREATMENT

DRUMS or 

PB

PB

PB PB PB PB

PBDRUMS

DRUMS

DRUMS

DRUMS DRUMS

DRUMS

DRUMS

DRUMS DRUMS

DRUMS

NONE NONE NONE

NONE

NONE NONE

NONE

NONE NONE

NONE

NONE

NONE NONE

NONE

NONE

NONE

X

0’ - 10’

0’ - 10’

>10’

D

Any

A/B

Any

Any

Any

Treatment Required

Day Night

None

None None

Drums

Drums

Drums

A

B

A

B

Traveled Lane

Traveled Lane X
Traveled Lane(s) X

D

Traveled Lanes X

D

D Treatment

Erect W8-11 or W8-9 sign as appropriate.

or, 2) Close a lane and/or shoulder per Condition II. 

1) Optional Wedge Treatment;

Close a lane and/or shoulder per Condition II.

CMS 614 - Maintaining Traffic.

for under the lump sum bid for

wedge shall be included and paid

subsequently remove the pavement

and incidentals to provide and

All labor, equipment, materials,

or Shoulder

Traveled Lane

v
a
r
ie

s

 
 
 

D

to Traveled Lanes

Work Area Adjacent

pavement or shoulder course. 

Remove prior to placing the abutting

placed per Proposal Note 415.

Firm and unyielding material, to be

3:1 Slope

Drums or Barrier

Drums or Barrier

Back of Curb

Drums or Barrier
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CONDITION I

OPTIONAL WEDGE TREATMENT

CONDITION II

IN HEIGHT AND THE LEGAL SPEED IS 40 MPH OR LESS

DROP-OFFS BEHIND CURB WHERE CURB IS 6" OR GREATER

CONDITION IIICONDITION III

       min.

1.5’ Recommended

   between pavements, the Optional Wedge Treatment shall be provided. 

   where traffic is required to negotiate a difference in elevation 

7. For locations such as at ramps, lane shifts, lane closures, etc., 

   SCD RM-4.1 or 4.2 and with CMS 622.

6. Where portable barrier is specified, it shall be in accordance with 

   be as appropriate for the prevailing conditions at the site. 

5. The drop-off treatment selected for use at any given location shall 

   shown herein may be required. 

   numbers, additional signing and protective measures other than those

   driveways, pedestrians and/or bicyclists may be present in significant

4. In urban or otherwise heavily developed areas where intersections,

   fulfilled. 

   Ohio Manual of Uniform Traffic Control Devices (OMUTCD) must be 

   required to advise or warn motorists, and all requirements of the

   not intended that this be indicative of all signing that may be 

3. While the need for certain advisory signing is noted herein, it is

   plans. 

2. Minimum lane widths shall be 10’ unless otherwise specified in the

   sum bid for CMS 614 - Maintaining Traffic.

   specified herein, they shall be included for payment in the lump

   equipment, or materials to implement the drop-off treatments

   Where the plans do not provide specific items for labor,

   that are not otherwise provided for in the construction plans. 

   drop-offs that develop during construction operations and 

1.  It is intended that this drawing be used for treatment of 

:NOTES

    minimum required for traffic use. 

    surface and shall not encroach on width(s) designated as the

13. Portable barrier shall be placed on the same level as the traffic

    exceed 5" and approval is granted by the Project Engineer. 

    level from that of traffic, provided the drop-off depth does not

    lane widths to less than 10’, drums may be placed on the opposite

12. Where drums are used and their presence would reduce traveled

 protection shall not be permitted. 

    e) Intermixing of drums and cones within the same run of barrier

    d) Use of cones at night shall be prohibited along tapers. 

    c) Cones used at night shall be reflectorized. 

  height of 42".

    b) Cones used for nighttime traffic control shall have a minimum

  height of 28".

    a) Cones used for daytime traffic control shall have a minimum

11.  Cones may be substituted for drums as follows:

    of 1.0 mile or less. 

    than 0.5 miles, additional signs should be erected at intervals

    of the condition. When the drop-off condition extends more 

    condition on all intersecting entrance ramps within the limits

    are required, they shall be placed 750’ in advance of the

10. When UNEVEN LANES (W8-11) signs or LOW SHOULDER (W8-9) signs 

    blowing over. 

    made to stabilize the drums (cones) to prevent them from

    in the plans or as specified in the OMUTCD. Provisions shall be

    number of 4 drums shall be used. Spacing shall be as indicated

9.  When drums are specified for a drop-off condition, a minimum

      the traveled lane. 

 with CMS 255.08. Drums may be used as a separator adjacent to

    b) Lengths of 60’ or less - repairs shall be effected in accordance

 Condition I. 

    a) Lengths greater than 60’ - utilize appropriate treatment from 

8.  Pavement Repairs (or similar work):

   required. 

2. This treatment shall not be used where a hot longitudinal joint per CMS 446 is

1. W8-9/W8-11 sign shall be used as appropriate.

 (MILLING OR RESURFACING)

   

drop-off is located between or within traveled lanes and/or shoulder. 

These treatments are to be used for resurfacing or pavement planing, etc. where a

 45 mph)>(Freeways, Expressways, other Roadways 

DROP-OFFS BETWEEN ADJACENT TRAVELED LANE(S) / PAVED SHOULDER

CONDITION I

< 12"

> 12"

> 3" 

> 24"

D

4. Where foreslopes "A/B" are 3:1 or flatter, no treatment is necessary. 

3. Where the drop-off is located outside the clear zone, no treatment is necessary (see Table II and SCDs MT-95.30, 95.40, or 102.10).

2. The treatments indicated below are applicable for pavement/shoulder drop-offs and for locations where foreslopes "A/B" are steeper than 3:1.

1.  The treatments indicated below are for use in conjunction with resurfacing, planing, or excavations located beyond the edge line of the traveled lanes.

 45 mph and minimal driveways)>(Freeways, Expressways, other Roadways 

DROP-OFFS BEYOND EDGE OF TRAVELED LANES / PAVED SHOULDER

CONDITION II

< 1-�" 

< 3"

> 3" - < 5"

> 5" - < 12"

> 12" - < 24"

> 1-�" - < 3" 
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Barrier Type

6.5’ Minimum

1’ Minimum*

1’ Minimum*

Support Class

Class A Supports

Class B Supports

PORTABLE BARRIER

 BEHIND FACE OF

GUARDRAIL

BEHIND FACE OF

1’ Minimum

2’ Preferred

TEMPORARY SIGN SUPPORT REQUIREMENTS

   roadway to bottom of sign.

   minimum vertical clearance shall be 1’ from the

e) For signing which will remain for three days or less,

   right-of-way shall be trimmed as necessary.

   other obstacles.  Brush, weeds or grass within the

   obscured by construction equipment, trees, weeds or

d) Care shall be taken to assure that signs will not be

c) Urban - 7’

   equipment - 7’

b) Rural areas with parked cars or construction

   etc. will not obscure sign visibility.

a) Rural - 5’ when parked cars, construction equipment,

side roadway edge, shall be as follows:

1B.  Vertical clearance of signs, as measured from near

*unless barrier top mounting is required by the plans

                     SIGN OFFSET

    d) Behind guardrail or portable barrier - See table

       is greater.

       6’ from edge of paved or useable shoulder, whichever

    c) Uncurbed roadway - 12’ from edge of traffic lane or

    b) Curbed roadway - minimum 2’ behind face of curb.

       designated in the plans for left-side mounting).

       traffic (except for dual-mounted signs and signs

    a) On the right side of the road for approaching

     be as follows:

1A.  Lateral placement to nearest edge of signs shall

PLACEMENT OF SIGNS

support.

accordance with NCHRP 350 testing of the subject

3C.  Ballasting of portable supports shall be in

350 compliant.

ballasting of the supports, and signs shall be NCHRP

3B.  Portable signing, including portable supports,

damaged by insertion of post type supports.

permanent pavement or other surface which would be

except in situations where the sign must rest on

than three days should be fixed rather than portable

3A.  Supports for signs which will remain in place more

SUPPORTS AND SIGNS

compliant.

2C.  All Class A and B supports shall be NCHRP 350

b) Outside the clear zone.

   from traffic such as on retaining walls.

   or concrete barrier or where positively protected

a) Within the clear zone where protected by guardrail

locations:

Class B supports shall be used only at the following

   Class A.

b) Supports similar to but larger than permitted for

a) All beam type supports without breakaway connections.

Class B supports shall include the following:

:CLASS B    

used on other roadway systems.

locations on ODOT’s roadway system. They may also be

Use of Class A supports shall be required at unprotected

e) Portable supports.

   are certified as per CMS 614.03.

d) Any breakaway post or post and connection which

   supports of 7’ for supports larger than 6 x 9.

   SCD TC-41.10 with a minimum clear distance between 

   installed according to the proper details shown on

c) All breakaway connection beam supports, when

b) Wood posts as shown in Solid Wood Posts detail.

        TC-41.20.

   Standard Construction Drawings (SCDs) TC-41.10 and 

   pairs (side-by-side) according to the details of

a) All No. 2 and No. 3 posts when installed singly or in

Class A supports shall include the following:

:CLASS A    

     types:

2B.  All temporary sign supports shall be of the following

support of adequate strength.

shall be immediately modified or replaced with a

supports which fail under typical wind load conditions

anchorage to support the sign sizes erected. Sign

adequate strength and with adequate foundations and

2A.  The Contractor shall choose sign supports of

CLASSES OF SUPPORTS
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TYPE 1 TYPE 2

with Expansion Bolts, etc. 

Fasten to Top of PB

Do not use U-Channels.

flat sheet directly to the wood posts. 

When flat sheet signing is provided, bolt the

(Nominal Post Size in Inches)

Centerline

to Roadway 

Perpendicular

and Drilled

Holes Centered

STUBBING STANDARD

CLASS A SUPPORTS

TOP VIEW

SOLID WOOD POSTS

FRONT VIEW

  TWO-POST INSTALLATIONS

DESIGN CHART FOR WOOD POSTS

4 X 4

4 X 6
6 X 6

6 X 8

C
E

N
T

R
O
I
D
 

H
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"C

" 
(F

T
)

 5

 6

 7

 8

 9

10

11

12

13

14

15

16

17

18

19

20

0     10     20     30    40     50    60     70     80    90    100

Sign Post

Ground Line

Stub Post

Direction of Traffic

Extrusheet Sign

4
2
" 

m
in
.
 

Set Screws

4
"

18
"

18
" 4
"

 6" x 8" Posts

For 6" x 6" and

  7’ min. Clear

C
 
(C

e
n
t
r
o
id
 

H
e
ig

h
t
)

Hole

MAX. SIGN AREA (FTµ)

4 X 4

4 X 6

6 X 6

6 X 8

NONE

2

2

2

3

1

1

3.5

4

4.5

5

LOCATIONS

EXPOSED

7’ PATH IN

PERMITTED IN

NO. OF POSTS

 1 � 

(IN)

POST SIZE

 NORMAL

(IN)

DIAMETER

 HOLE

(FT)

DEPTH

 EMBEDMENT

RECOMMENDED

MINIMUM

FIXED

CLASS A SUPPORTS 

  Steel Tubing

- 3" x 3" Square

  SCH 40 Steel

- Up to 3" dia. 

- 4" x 4" Wood

Fixed Post

to Accommodate

Socket Welded on

Metal Plate with

    connection.

    ground when using the aluminum bolts for the

8.  Stub height should be limited to 4" above the

    spacing between bolts shall be 4".

7.  With steel bolts, the minimum center-to-center

    shall be used per post assembly.

6.  A minimum of two bolts and nuts or other fasteners

    or aluminum.

5.  Bolts and nuts and other fasteners shall be steel

    stub post.

    post, the booster post shall be mounted behind the

4.  When the booster post is the same size as the stub

    stub post.

    the booster post shall be mounted in front of the

3.  When the booster post is smaller than the stub post,

    stub post.

2.  Booster post shall be the same or 1 lb/ft less than

1.   For use with No. 2 or No. 3 posts.

NOTES:

Wood Post

U-Channel
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Booster Post

and Nuts

�" Bolts

 



STATE OF OHIO 

DEPARTMENT OF TRANSPORTATION 

 

SUPPLEMENTAL SPECIFICATION 816 

VIDEO DETECTION SYSTEM 

 

January 20, 2012 

 

816.01 Description 

816.02 Materials 

816.03 Documentation and Testing 

816.04 Installation Requirements 

816.05 Training 

816.06 Method of Measurement 

816.07 Basis of Payment 

 

 

816.01 Description.  This work consists of furnishing and installing video detection equipment 

complete and ready for service. 

 

816.02 Materials.  The video detection system shall consist of power supply, hard-wired video 

cameras, all necessary video and power cabling with end connectors, mounting brackets, surge 

protection as recommended by the manufacturer, video detection processors/extension modules 

capable of processing the number of camera and phase combination video sources shown on the 

project plans.  Provide sufficient number of cameras to process vehicle presence, passage and 

system detection zones as shown on the project plans. 

 

Furnish materials from the Department’s Qualified Products List (QPL) conforming to the 

following: 

 

Video Detection System…………………………………………907 

 

816.03 Documentation and Testing.  All product documentation shall be written in the English 

language.  Provide one bound copy and one PDF version of the user’s manual. 

 

Perform functional tests and 10-day performance test according to 632.28. 

 

816.04 Installation Requirements.  Run all cables serving the cameras unspliced between the 

camera and controller cabinet, with ten feet of slack provided in the controller cabinet. 

 

816.05 Training.  Furnish two days of training in the operation, setup and maintenance of the 

video detection system installed as part of the Contract. Furnish all handouts, manuals and 

product information. For the training, use the same models of equipment furnished for the 

project. The maintaining agency shall furnish the facilities in which the training will take place. 

 

Furnish all media and test equipment needed to present the training. 



 

Coordinate video detection training with the Engineer a minimum of 30 days in advance of 

proposed date of training. 

 

816.06 Method of Measurement.  The Department will measure Video Detection System by 

each intersection shown on the plans, in place, complete and ready for service and will include 

all materials, testing, labor and software. 

 

The Department will measure Training on a lump sum basis, and will include providing the 

instruction materials, instructor travel expenses and test or media equipment for presenting the 

training material. 

 

816.07 Basis of Payment. The Department will pay for accepted quantities at the contract prices 

as follows: 

 

Item   Unit   Description 

816   Each   Video Detection System 

816   Lump   Training for Video Detection System 
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Provide a 60-month warranty or the manufacturer’s standard warranty, whichever is greater, for the 

following equipment: 

1. Camera Heads 

2. Combined Camera Head/Processor Units 

3. Processors 

4. Rack Mount Cards 

5. Hubs 

6. Portable Interface Devices 

 

Ensure that the warranty period begins on the date of shipment to the project.  Ensure that each system 

has a permanent label or stamp indicating the date of shipment. 

 

The warranty to include technical support which shall be available from the supplier, at no cost, via 

telephone within 4 hours of the time a call is made, from factory-certified personnel or factory certified 

installers. 

 

The warranty is to include updates to the video detection processor firmware and application software 

which shall be available from the manufacturer without charge. 

 

A. Functional Capabilities.  Provide camera systems able to transmit video signals up to 1,000 feet. 

 

Furnished video detection system configuration shall utilize video processors with 1 or more video inputs 

and 1 video output, responding to specific site applications, camera locations and detection zones shown 

on the project plans. 

 

B. Interface.  Provide video inputs that accept signals from an external video source.  Provide an 

interface connector located on the front of the video processing unit. 

 

Provide an indication of the presence of the video signal.  The indicator shall assert upon valid video 

synchronization and turn off when the presence of a valid video signal is removed. 

 

Provide one video output per processor module.  The video output shall have the capability to show text 

and graphical overlays to aid in system setup.  The overlays shall display real-time actuation of detection 

zones upon vehicle detection or presence.  Control of the overlays and video switching shall also be 

provided.  The video output interface connector shall be BNC, RCA, VGA, or DVI type. 

 

Provide a communications port on the front panel.  The port shall use a DB9 or RJ45 type connector.  The 

communications interface shall allow the user to remotely configure the system and/or to extract 

calculated vehicle/roadway information.  

 



Furnish interface software.  The interface protocol shall support multi-drop or point-to multipoint 

communications.  Each video detection system shall have the capability to be individually IP addressable 

either built in or with third party video server units. 

 

Provide open collector outputs meeting NEMA TS2 requirements.  The open collector output will be used 

for vehicle detection indicators as well as discrete outputs for alarm conditions. 

 

Provide LED status indicators on the front panel.  The LEDs shall illuminate when an output is asserted.  

Provide one output LED for each output. 

 

Provide a dedicated mouse compatible port on the front panel of the video processing unit.  The mouse 

port shall be used as part of the system setup and configuration.  Provide a compatible mouse with each 

video detection system. 

 

C. Functionality.  Detection zones shall be programmed via an on-board menu displayed on a video 

monitor and a pointing device connected to the video detection processor.  The menu shall facilitate 

placement of detection zones and setting of zone parameters or to view system parameters. 

 

The video detection processor shall detect vehicles in real time as they travel across each detection zone 

and provide indication on the video display. 

 

The video detection processor shall default to a safe condition, such as minimum recall, fixed recall or a 

constant call on each active detection channel, in the event of unacceptable interference with the video 

signal or low visibility conditions. 

 

A user-selected output shall be active during the low-visibility condition that can be used to modify the 

controller operation if connected to the appropriate controller input modifier(s).  The system shall 

automatically revert to normal detection mode when the low-visibility condition no longer exists. 

 

A minimum of 24 detection zones per camera input shall be possible, and each detection zone shall be 

capable of being sized to suit the site and the desired vehicle detection region/type. 

 

The video detection processor's memory shall be non-volatile to prevent data loss during power outages. 

 

The video detection processor shall maintain normal operation of existing detection zones when one zone 

is being added or modified.  The video detection processor shall output a constant call on any detector 

channel corresponding to a zone being modified and shall resume normal operation upon completion. 

 

The video detection processor shall output minimum recall, fixed recall or constant call for each enabled 

detector output channel if a loss of video signal occurs.  The recall behavior shall be user selectable for 

each output.  The video detection processor shall output a constant call during the background “learning” 

period. 

 

Detection zone outputs shall be configurable to allow the selection of presence, pulse, extend, and delay 

outputs.  Timing parameters of pulse, extend, and delay outputs shall be user definable between 0.1 to 

25.0 seconds. 

 

Up to six detection zones per camera view shall have the capability to count the number of vehicles 

detected, measure classification and speed.  The data values shall be internally stored within the processor 

module for later retrieval through the communication port.  The data collection interval shall be user 



definable in periods of 5, 15, 30, or 60 minutes or by intersection cycle.  Real-time data shall be retrieved 

by the PC-based software provided with the system. 

 

Cameras shall be completely compatible with the video detection processor and shall be certified by the 

manufacturer to ensure proper system operation. 

 

The camera shall use a color CCD sensing element with resolution of no less than 470 lines horizontal 

and 400 lines vertical. 

 

The camera shall include mechanisms to compensate for changing of lighting by using an electronic 

shutter and/or auto-iris lens. 

 

The camera shall include a motorized variable focal length lens with factory preset focus that requires no 

field adjustment.  If zooming of the camera lens to suit the site geometry by means of a portable interface 

device is required, the portable interface shall be provided.  The horizontal field of view shall be 

adjustable from 10 to 45 degrees minimum. 

 

The camera electronics shall include automatic gain control (AGC) to produce a satisfactory image at 

night. 

 

The camera shall be housed in a weather-tight sealed enclosure.  The housing shall be field rotatable to 

allow proper alignment between the camera and the traveled road surface.   

 

The camera enclosure shall be equipped with a sunshield.  The sunshield shall include a provision for 

water diversion to prevent water from flowing in the camera's field of view. 

 

The camera enclosure shall include a thermostatically controlled heater to assure proper operation of the 

lens shutter at low temperatures and prevent moisture condensation on the optical faceplate of the 

enclosure. 

  

When mounted outdoors in the enclosure, the camera shall operate satisfactorily in a temperature 

range from -30°F to +140°F (-34 °C to +60 °C) and a humidity range from 0% RH to 100% RH. 

 

The camera enclosure shall be equipped with weather-tight connections for all cables. 

   

The cable provided shall be as recommended by the manufacturer for optimal video detection 

performance.  The cable shall be either multi-paired jacketed cable or coaxial cable.  Coaxial cable can be 

used between the camera and the video detection processor in the traffic signal controller cabinet and 

shall be as recommended by the manufacturer, or a Department approved 75 ohm precision video cable 

with 20 AWG solid bare copper conductor (9.9 ohms/M), RG-59, U-Type, solid polyethylene insulating 

dielectric, 98% (min) tinned copper double-braided shield and light blue polyethylene jacket previously 

proven to provide successful operation with the video detection system. 

 

For coaxial cable, the signal attenuation shall not exceed 0.78 dB per 100 feet (30 m) at 10 MHz. 

 

Coaxial cable shall be suitable for installation in conduit and in exposed sunlight environment.  

75-ohm BNC plug connectors shall be used at both the camera and cabinet ends.  The coaxial cable, BNC 

connector, and crimping tool recommended by the manufacturer of the video detection system shall be 

used and installed per the manufacturer's recommended instructions to ensure proper connection. 

 



Multi-paired jacketed cable shall include a minimum of four individually paired No. 19 AWG 

communication cables with an overall shield. Pairs shall not be individually shielded.  Paired cable and 

power cables may be installed under the same outer jacket. 

 

Power cable, if required, shall be rated for 90°C, 300 volt, 16 AWG, stranded, three conductor cable with 

a nominal outside diameter of approximately 0.330 inches (8 mm).  Conductor insulation color code shall 

be black, white and green.  Outside jacket shall be black. 

 

Camera power cable shall be suitable for installation in conduit and in exposed sunlight environment, and 

UL listed. 

 

The power and video cable may be installed under the same outer jacket. 

 

Provide surge protection devices for all new or added video detection devices as recommended by the 

manufacturer.  Coaxial cable shall be protected with an inline or panel mounted surge suppressor as 

recommended by the manufacturer, or approved equal.  Surge suppressor shall be installed and grounded 

per video detection manufacturer’s recommendations. 
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