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Existing Pavement Edge

Preleveling

Pavement or 

Top of Existing

to excavation of the widening trench.

or preleveling. Place the preleveling prior

‚" above the top of the existing pavement

Construct the lift shown approximately

Surface Course

Intermediate Course

or Surface Course, As Specified

Asphalt Concrete Base, Intermediate

Base Course

Subbase Course

X 

Y

‚
"

1

2

1

Base Course

Subbase Course

A

A
Transition Length as Shown on Plans

12
"

PLAN

WITH EDGE OF EXISTING PAVEMENT

MERGING EDGE OF PAVEMENT WIDENING

COURSE DETAIL FOR WIDENING

SECTION A-A

Structure Limits

Slab

Approach 

Structure

bridge deck

be applied to

Thickness to

bridge deck

be applied to

Thickness to

400
1 E

n
d
 

D
a

m

E
n
d
 

D
a

m

400
1

Profile

Exist 

Overlay

Proposed

Existing Pavement

Removed Under Item 202

Wearing Course to be

Overlay

Proposed

Overlay

Settlement is required per plan grades or as directed by the Engineer.

Details assume non-settled approach slabs. Smoothing of the profile for

"d
"

"t
"

Min. Length = 15' per Inch of "d"

Use 35' per Inch of "d"

For Speeds 50 MPH or Greater,

3

Surface of existing pavement

"t
" 2'

"t
" 

m
in
.

Surface Course

Intermediate Course

Min. Length = 15' per Inch of "d"

Use 35' per Inch of "d"

For Speeds 50 MPH or Greater,

"d
"

Surface of Existing Pavement

Intermediate Course

Surface Course

   plans or approved by the Engineer

   taper end is specified in the 

NOTE:  Butt joint is required unless the

LEGEND

T
H
I
S
 

D
R

A
W
I
N

G
 
R

E
P

L
A

C
E
S
 
B

P
-
3
.
1 

D
A

T
E

D
 
10
-
18
-
2
0
19
.

400
1

    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

 

Intermediate Courses

Surface and

W
id

e
n
in

g

"t
" 

m
in
.

Transition Transition

Transition

TRANSITIONING AT STRUCTURES

applicable

when  3 is not

PC Binder coating

Certified 702.01

applicable

coating when  3  is 

Certified 702.01 PG Binder 

Butt Joint

Taper End

BUTT JOINTS AND TAPER ENDS

Values for "t" and "d" are obtained from the plans.

Binder coating

Certified 702.01 PG 
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Surface Course

Adjusting Rings

Provide Metal
 

Cover

Existing

Use the 

Curb

Existing

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

Using Concrete or MortarUsing Metal Adjusting Rings

GUTTER FINISH AGGREGATE DRAIN

MANHOLES ADJUSTED TO GRADE

‚
"

‚
"

Overlap

Filter Fabric 

6
" 

m
in
.

8
"

12"

30" max.

1"
 ̀

1"
 ̀
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I
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Course

Intermediate

Intermediate Course

Surface Course

maximum compaction of asphalt concrete in gutters.

Special care shall be taken during construction to obtain

Joint

Joint

Joint

Joint

Edge of Traffic Lane

Center Line or 

6"6"

Subbase

Base or

Aggregate

Course

Base

Asphalt

Course

Base

Asphalt 

Course

Intermediate

Course

Surface

Course

Surface

Direction of Travel
Line

Center

1st Pass2nd Pass

3"

6"

min.

(see notes)

LAPPING LONGITUDINAL JOINTS

Mortor Thickness is 1 •"

Concrete or Mortar. Maximum

Grade Rings, Bricks, Class QC1

Method 1

Joint

removed prior to 2nd pass.

Pavement from 1st pass

Course

Surface

Direction of Travel
Line

Center

1st Pass2nd Pass

6"

Method 2

Joint

Asphalt Membrane

Item 872 Void Reducing

NOTES

of Compacted Asphalt Concrete

Class QC1 Concrete or 3" Layers

preparation using Item 874 Longitudinal Joint Preparation. 

Catch Basin, or Inlet Adjusted to Grade. The Department will pay for longitudinal joint 

PAYMENT: The Department will pay for manholes adjusted to grade using Item 611 Manhole, 

Engineer shall be replaced by the Contractor at his expense.

agency responsible for street and sewer maintenance. Any installation unacceptable to the 

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

(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:

METAL ADJUSTING RINGS:

joint of previously placed material.

placed. Do not construct a longitudinal joint directly above and in line with the longitudinal 

GENERAL: Lap all longitudinal joints as shown regardless of the number of courses being 

PAYMENT:

METAL ADJUSTING RINGS:

GENERAL:

Joint Adhesive

Item 875 Longitudinal 

Ground Line

(if specified)

LONGITUDINAL JOINT PREPARATION



City of Canton

Market Avenue South

Lighting Voltage Drop Calculations

EDG Project No. 19-00432-010

Calc by: SAC 2/11/2020

Check by:

VOLTAGE: 120

DECORATIVE LIGHT POLE (DLP) LUMINAIRE WATTAGE: 55 SEE CANTON STD. DWG. NO. 63

OVERHEAD SIGNAL POLE (OSP) LUMINAIRE WATTAGE: 85 SEE CANTON STD. DWG. NO. 64

POWER FACTOR, PF: 0.9 (assumed)

NUMBER OF WIRES FOR CALCULATION: 3 PH A, PH B, & NEUTRAL WIRES.  SEE CANTON STD. DWG. NO. 65

WIRE FACTORS (PER WIRE) 
(1)

: NO. 1/0 AWG WIRE 0.12 OHMS/MFT/1000

NO. 2 AWG WIRE 0.19 OHMS/MFT/1000

**NOTE: LAYOUT OF WIRING RUNS TO NO. 4 AWG WIRE 0.31 OHMS/MFT/1000

    BE ADJUSTED IN THE FIELD AS NEEDED. NO. 6 AWG WIRE 0.49 OHMS/MFT/1000

NO. 8 AWG WIRE 0.78 OHMS/MFT/1000

LUMINAIRE NO. OF AMPERE- PERCENT

FROM TO FEET 
(2) TYPE LUMINAIRES AT POINT ACCUM. FEET IN SECTION 

(4) ACCUM. DROP

A-02 PB-1 103 DLP 2 1.02 1.02 105 6 0.15 0.18 0.15 A-02

PB-1 A-CC 20 N/A 0.00 1.02 20 6 0.03 0.03 0.03 PB-1

A-01 PB-2 112 DLP 2 1.02 1.02 114 6 0.17 0.34 0.28 A-01

PB-2 PB-1 96 N/A 0.00 1.02 98 6 0.14 0.17 0.14 PB-2

PB-1 A-CC 20 N/A 0.00 1.02 20 6 0.03 0.03 0.03 PB-1

A-05 PB-43 14 OSP 1 0.51 0.51 7 6 0.01 0.30 0.25 A-05

PB-43 PB-3 13 N/A 0.00 0.51 7 6 0.01 0.29 0.24 PB-43

PB-3 PB-2 67 N/A 0.00 0.51 34 6 0.05 0.28 0.23 PB-3

PB-2 PB-42 14 N/A 0.00 0.51 7 6 0.01 0.23 0.19 PB-2

PB-42 A-04 14 N/A 0.00 0.51 7 6 0.01 0.22 0.18 PB-42

A-04 PB-42 14 OSP 1 0.51 1.02 14 6 0.02 0.21 0.18 A-04

PB-42 PB-2 14 N/A 0.00 1.02 14 6 0.02 0.19 0.16 PB-42

PB-2 PB-1 96 N/A 0.00 1.02 98 6 0.14 0.17 0.14 PB-2

PB-1 A-CC 20 N/A 0.00 1.02 20 6 0.03 0.03 0.03 PB-1

A-03 PB-41 17 OSP 1 0.51 0.51 9 6 0.01 0.03 0.03 A-03

PB-41 PB-1 13 N/A 0.00 0.51 7 6 0.01 0.02 0.02 PB-41

PB-1 A-CC 20 N/A 0.00 0.51 10 6 0.01 0.01 0.01 PB-1

A-07 PB-5 26 DLP 1 0.51 0.51 13 6 0.02 0.27 0.23 A-07

PB-5 PB-4 57 N/A 0.00 0.51 29 6 0.04 0.25 0.21 PB-5

PB-4 PB-44 14 N/A 0.00 0.51 7 6 0.01 0.21 0.18 PB-4

PB-44 A-06 15 N/A 0.00 0.51 8 6 0.01 0.20 0.17 PB-44

A-06 PB-44 15 OSP 1 0.51 1.02 15 6 0.02 0.19 0.16 A-06

PB-44 PB-4 14 N/A 0.00 1.02 14 6 0.02 0.17 0.14 PB-44

PB-4 PB-1 80 N/A 0.00 1.02 82 6 0.12 0.15 0.13 PB-4

PB-1 A-CC 20 N/A 0.00 1.02 20 6 0.03 0.03 0.03 PB-1

MAXIMUM CALCULATED DROP  = 0.28% <  5% MAXIMUM ALLOWED,  => OK

Notes:

(1) See ODOT TEM Table 1198-12a, Note 3.

(2) Section length = (conduit distance between points) + (5 feet of slack and/or tail at each end).

  See ODOT TEM Table 1198-12a, Note 4.

(3) Amperes = [(Watts per Luminaire) x (No. of Luminaires)] / [(Volts) x (Power Factor)]

  Assume single phase.  Assume power factor (PF) = 0.9.

  See City of Canton Standard Drawings No. 63 and No. 64 for luminaire wattage specifications.

(4) Voltage drop in section = [(amps in and beyond section) x (section length) x (wire factor) x (no. of wires)] / 1000

   or

Voltage drop in section = [(Ampere-Ft) x (wire factor) x (no. of wires)] / 1000

(5) For pull boxes PB-41 to PB- 44, see traffic signals plans for details.

VOLTAGE DROP CALCULATIONS

CIRCUIT A: STA. 990+78 (SALVATION ARMY) to STA. 992+64 (SAXTON HOUSE)

SECTION 
(5)

AMPERES 
(3)

AWG
VOLTAGE DROP

AT POINT

Page 1 of 1



City of Canton

Market Avenue South

Lighting Voltage Drop Calculations

EDG Project No. 19-00432-010

Calc by: SAC 2/11/2020

Check by:

VOLTAGE: 120

DECORATIVE LIGHT POLE (DLP) LUMINAIRE WATTAGE: 55 SEE CANTON STD. DWG. NO. 63

OVERHEAD SIGNAL POLE (OSP) LUMINAIRE WATTAGE: 85 SEE CANTON STD. DWG. NO. 64

POWER FACTOR, PF: 0.9 (assumed)

NUMBER OF WIRES FOR CALCULATION: 3 PH A, PH B, & NEUTRAL WIRES.  SEE CANTON STD. DWG. NO. 65

WIRE FACTORS (PER WIRE) (1): NO. 1/0 AWG WIRE 0.12 OHMS/MFT/1000

NO. 2 AWG WIRE 0.19 OHMS/MFT/1000

**NOTE: LAYOUT OF WIRING RUNS TO NO. 4 AWG WIRE 0.31 OHMS/MFT/1000

    BE ADJUSTED IN THE FIELD AS NEEDED. NO. 6 AWG WIRE 0.49 OHMS/MFT/1000

NO. 8 AWG WIRE 0.78 OHMS/MFT/1000

LUMINAIRE NO. OF AMPERE- PERCENT

FROM TO FEET (2) TYPE LUMINAIRES AT POINT ACCUM. FEET IN SECTION (4) ACCUM. DROP

B-09 PB-12 103 DLP 2 1.02 1.02 105 6 0.15 0.19 0.16 B-09

PB-12 B-CC 27 N/A 0.00 1.02 28 6 0.04 0.04 0.03 PB-12

B-10 PB-11 134 DLP 2 1.02 1.02 137 6 0.20 0.39 0.33 B-10

PB-11 PB-10 97 N/A 0.00 1.02 99 6 0.15 0.19 0.16 PB-11

PB-10 B-CC 27 N/A 0.00 1.02 28 6 0.04 0.04 0.03 PB-10

B-02 PB-8 113 DLP 2 1.02 1.02 115 6 0.17 1.07 0.89 B-02

PB-8 PB-33 13 N/A 0.00 1.02 13 6 0.02 0.90 0.75 PB-8

PB-33 B-05 15 N/A 0.00 1.02 15 6 0.02 0.88 0.73 PB-33

B-05 PB-33 15 OSP 1 0.51 1.53 23 6 0.03 0.86 0.72 B-05

PB-33 PB-8 13 N/A 0.00 1.53 20 6 0.03 0.83 0.69 PB-33

PB-8 PB-11 71 N/A 0.00 1.53 109 6 0.16 0.80 0.67 PB-8

PB-11 PB-34 13 N/A 0.00 1.53 20 6 0.03 0.64 0.53 PB-11

PB-34 B-07 17 N/A 0.00 1.53 26 6 0.04 0.61 0.51 PB-34

B-07 PB-34 17 DLP 2 1.02 2.55 43 6 0.06 0.57 0.48 B-07

PB-34 PB-11 13 N/A 0.00 2.55 33 6 0.05 0.51 0.43 PB-34

PB-11 PB-10 97 N/A 0.00 2.55 247 6 0.36 0.46 0.38 PB-11

PB-10 B-CC 27 N/A 0.00 2.55 69 6 0.10 0.10 0.08 PB-10

B-08 PB-31 17 OSP 1 0.51 0.51 9 6 0.01 0.04 0.03 B-08

PB-31 PB-10 14 N/A 0.00 0.51 7 6 0.01 0.03 0.03 PB-31

PB-10 B-CC 27 N/A 0.00 0.51 14 6 0.02 0.02 0.02 PB-10

B-03 B-04 75 DLP 1 0.51 0.51 38 6 0.06 0.63 0.53 B-03

B-04 PB-6 25 DLP 1 0.51 1.02 26 6 0.04 0.57 0.48 B-04

PB-6 PB-7 46 N/A 0.00 1.02 47 6 0.07 0.53 0.44 PB-6

PB-7 PB-9 28 N/A 0.00 1.02 29 6 0.04 0.46 0.38 PB-7

PB-9 PB-32 13 N/A 0.00 1.02 13 6 0.02 0.42 0.35 PB-9

PB-32 B-06 17 N/A 0.00 1.02 17 6 0.03 0.40 0.33 PB-32

B-06 PB-32 17 DLP 2 1.02 2.04 35 6 0.05 0.37 0.31 B-06

PB-32 PB-9 13 N/A 0.00 2.04 27 6 0.04 0.32 0.27 PB-32

PB-9 PB-10 68 N/A 0.00 2.04 139 6 0.20 0.28 0.23 PB-9

PB-10 B-CC 27 N/A 0.00 2.04 55 6 0.08 0.08 0.07 PB-10

MAXIMUM CALCULATED DROP  = 0.89% <  5% MAXIMUM ALLOWED,  => OK

Notes:

(1) See ODOT TEM Table 1198-12a, Note 3.

(2) Section length = (conduit distance between points) + (5 feet of slack and/or tail at each end).

  See ODOT TEM Table 1198-12a, Note 4.

(3) Amperes = [(Watts per Luminaire) x (No. of Luminaires)] / [(Volts) x (Power Factor)]

  Assume single phase.  Assume power factor (PF) = 0.9.

  See City of Canton Standard Drawings No. 63 and No. 64 for luminaire wattage specifications.

(4) Voltage drop in section = [(amps in and beyond section) x (section length) x (wire factor) x (no. of wires)] / 1000

   or

Voltage drop in section = [(Ampere-Ft) x (wire factor) x (no. of wires)] / 1000

(5) For pull boxes PB-31 to PB-34, see traffic signals plans for details.

VOLTAGE DROP CALCULATIONS

CIRCUIT B: STA. 993+32 (GRAND HOTEL) to STA. 996+22 (PARKING GARAGE)

SECTION (5) AMPERES (3)

AWG
VOLTAGE DROP

AT POINT

Page 1 of 1
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PLAN VIEW 
NOTTO SCALE 

NOTES: 
1. ALL WORK SHALL CONFORM TO ODOT ITEM 604 EXCEPT AS OTHERWISE NOTED HEREIN. 
2. PRECAST CONCRETE OR BRICK CATCH BASINS ARE ALLOWED AS NOTED HEREIN. 

ST AND-UP CONCRETE CURB SE:ION- - - _ J"B 11 ' - ~0--,NCRETE CURB & GUTTER SECTION 

I 1/2" EXPANSION JOINT 

3. ALL CONCRETE SHALL CONFORM TO ODOT ITEM 499 CLASS C (4000 psi). 
4. WHEN STREET PROFILE SLOPE IS 5% OR STEEPER, CONSTRUCT CATCH BASIN IN ACCORDANCE WITH CITY STD. DWG. NO. 3. 
5. A CONCRETE CHANNEL SHALL BE POURED INTO THE BOTTOM OF THE CATCH BASIN USING CLASS 'C' CONCRETE. THE 

CHANNEL SHALL TAPER FROM 9" THICKNESS TO 2" MIN. THICKNESS AT THE LOWEST SEWER INVERT AND SHALL BE 
FINISHED WITH A SMOOTH SURFACE. 

6. THE EXCAVATED AREA AROUND THE CATCH BASIN SHALL BE BACKFILLED WITH ODOT ITEM 703.11, TYPE 1(304,411, OR617) 
COMPACTED IN 8" LIFTS OR ODOT ITEM 613. NO FOUNDRY SAND OR SLAG PERMITTED. ------------... 

#5 18" SMOOTH DOWEL 
(ODOT ITEM 709.00) 

3" ~ 

1-z 
w 
:ii: 
w 
~ a. 

LOCATION OF GRATE ELEVATION, STATION, 
AND OFFSET (GRATE ELEVATION SHALL BE 

2" BELOW TYPICAL GUTTER LINE) 

1/2" EXPANSION JOINT 

6" 4 3" 

" 

I I 
I I 

j-1a"T024" -J 

DUMP NO ~ WASTE 
DRAINS TO~ STREAM 

I 

STREET PROFILE SLOPE 

CONG. CURB 

~ #5 18" SMOOTH DOWEL 
9" (ODOT ITEM 709.00) 

9zz::i 
9" 

DROP PAVEMENT/GUTTER 2" IN 2 TO 
8 L.F. EACH SIDE OF CATCH BASIN 

.... i1 

7. EXPANSION JOINT MATERIAL SHALL CONFORM TO ODOT ITEM 705.03. 1" OF JOINT SEALER (705.04) SHALL BE PLACED OVER 
EXPANSION JOINTS. 

8. CASTINGS SHALL BE EAST JORDAN 7030 CURB INLET WITH TYPE T1 BACK AND TYPE M6 VANE GRATE, NEENAH R-3067-L, OR 
EQUAL APPROVED BY CITY ENGINEER (GRATE USED SHALL NOT BE SPECIFICALLY IDENTIFIED BY MANUFACTURER AS 
NOT SUITABLE FOR BICYCLE TRAFFIC). THE CASTING BACK (HOOD) MUST INCLUDE "ECO-SENSITIVE" MARKINGS SUCH AS: 
"DUMP NO WASTE; DRAINS TO STREAM" AND AN AQUATIC LIFE LOGO. THE LETTERING AND LOGO SHALL BE RAISED OR 
RECESSED AND INTEGRAL WITH THE CASTING OF THE BACK. ALTERNATE NOTATION OR LOGO IS SUBJECT TO THE CITY 
ENGINEER'S APPROVAL. 

9. ALL OPENINGS AND KNOCKOUTS FOR INLET AND OUTLET PIPING SHALL BE FASHIONED NEATLY. ALL ANNULAR SPACE 
SHALL BE FILLED WITH CEMENT GROUT, BRICK AND MORTAR, OR CLASS 'C' CONCRETE. 

10. ONE 4" DIAMETER INLET PIPE SHALL BE INSTALLED ON THE SIDE OF THE CATCH BASIN OPPOSITE THE STREET (AS 
SHOWN). 

11. KNOCK-OUT PANELS ARE NOT ALLOWED UNLESS PRE-APPROVED BY THE CITY ENGINEER. 
12. ODOT REFERENCES ARE FROM THE CURRENT ODOT CONSTRUCTION AND MATERIAL SPECIFICATIONS. ANY 

DISCREPANCIES SHALL BE SUBJECT TO THE CITY ENGINEER'S DISCRETION. 

LOCATION OF GRATE ELEVATION, STATION, AND OFFSET (GRATE 
ELEVATION SHALL BE 2" BELOW TYPICAL GUTTER LINE) 

: •. . . .. CONG. CURB i1 4 6" 
.... :4! ·'! ·. . . : .. : [_q ----:~1---"-----"'+--;;--~-;; 

~~m~~w~~ / ~ TYP. PAVEMENT/GUTTER LINE 

6 ~ _ _ CONCRETE GUTTER, 
- - - • AS APPLICABLE 

0 18" CONG. C,URB 
.,. . .. 3" 

,~~~~--'"t"""'"-~~~~. : .... · ... ~,7?7. ~?T" ... ~ ,..--1-'--"-+-----+1-----+"-':i....., 
~- c. 

i1 
COblC. GUTTER .-i:::Z:lL.l.L ____ _'l!;:;:M.j------ CASTING TO BE SET ON 

TWO 1 /2" TO 1" BEADS OF 
CONSEAL, BUTYL RUBBER 
SEALANT, OR APPROVED 
EQUAL 

i1 
4 

#5 18" SMOOTH DOWEL 
(ODOT ITEM 709.00) 

BRICK CATCH BASINS ARE ACCEPTABLE AND 
SHALL BE CONSTRUCTED PER THIS DRAWING 
AND THE FOLLOWING SPECIFICATIONS: 

.. . '[. 

: ·. 
·. ~- . 

.,,. . 
..... 

• :• I 
,__ ____ 3'------· : 

FOR BACKFILL MATERIAL AND 
/ COMPACTION, AND ROCK 

EXCAVATION, IF APPLICABLE, REFER 
TO CITY STANDARD DRAWING NO. 19 

4" PIPE (ODOT ITEM 707.33) 
STUB WITH WATERTIGHT 

PLUG OR CAP (SEE NOTE 10) 

PRECAST CONCRETE CATCH BASINS ARE ACCEPTABLE AND 
SHALL BE CONSTRUCTED PER THIS DRAWING AND THE 
FOLLOWING SPECIFICATIONS: 
1. THE PRECAST UNIT CONFORMS TO ODOT ITEM 706.13 . 

2' 

1. PROVIDE CLAY BRICK (ASTM C-32-93) WALLS 
WITH FULL MORTAR (ASTM C-91 & C-150, 
AIR-ENTRAINED PORTLAND CEMENT) JOINTS. 
CONCRETE & CEMENT BLOCKS/BRICKS ARE 
PROHIBITED FOR NEW OR RECONSTRUCTED 
BASINS. 

I 

I 

2. PRECAST WALLS AND BOTTOM SHALL HAVE A MINIMUM 
THICKNESS OF 6". 

3. A 6" CONCRETE BASE EXTENSION IS REQUIRED ON ALL 
FOUR SIDES WHEN DEPTH {TOP OF GRATE TO LOWEST 
PIPE INVERT) EXCEEDS 6 FEET. 

DEPTH VARIES 
(5'± TYPICAL) 

2. THE CATCH BASIN SHALL HAVE A CONCRETE 
BASE (MINIMUM 6" THICKNESS) EXTENDING 
6" BEYOND OUTSIDE OF FOUR WALLS OF 
CATCH BASIN. 

3. EVERY SEVENTH COURSE MUST BE A 

·. 

.. . : .. . 
·.4·· 

... /~~/ 
( I 

STdRM \ \ 

SE1rER ) .•.. 
STRETCHER COURSE. ·• . . 

4. WALLS SHALL BE MINIMUM 8" THICK. . .... tLA.ss 'C' CONCRETE CHANNEL . ·4 
. 

5. PLASTER OUTSIDE WALLS WITH /'2" . · ' "" . . ' • 
NON-SHRINK MORTAR; INSIDE JOINTS MUST ·~tt.. : . ~6'~C~~CR~fE ~~E_. ·:~ .·:·. · 
BE NEATLY STRUCK AND CLOSED. -1 1 -1 -1- 6" OF #56, #57, OR #67 CRUSHED STONE -1-1-

--1 1-1_1_1-I 1-1_1_1-I UNDllSTURBED EARTH 1_1_-1 1-1_1_1-I 1-1--1 
- -- -- I 1--1 I 1--1 I 1-- -- --

SECTION A-A 
NOTTO SCALE 

4. STACKED PRECAST SECTIONS MUST HAVE A TONGUE/ 
GROOVE JOINT AND A BUTYL SEALANT . 

5. SHOP DRAWING OF THE PRECAST UNIT SHALL BE 
SUBMITTED TO THE CITY ENGINEER FOR APPROVAL. 

(PRECAST CONCRETE CATCH BASIN SHOWN) 

OFFICE OF THE CITY ENGINEER APPROVED DATE: MAR. 2012 
REVISIONS 

DESCRIPTION 

CANTON, OHIO 
APPROVED BY: COB, RMB, SLH 

DANIEL J. MOEGLIN, P.E., CITY ENGINEER 
2436 30th St. NE 44705 330-489-3381 www.cantonohio.gov/engineering 

DRAWING FILE NAME: ce_01.dwg 

=I I 

DATE 

6" 

... ... 

. ,. . 

BY 

. •"4 

. ·" .. . 

..... 
---- 2' ----- BEDDING AROUND PIPE PER 

~CITY STD. DWG. NO. 19, AS 

r---~~--~ APPLICABLE 

STORM 
SEWER 

GROUT AROUND PIPE 
(SEE NOTE 9) 

STANDARD DRAWING NO. 1 

CURB INLET CATCH BASIN 
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OFFICE OF THE CITY ENGINEER
CANTON, OHIO

DANIEL J. MOEGLIN, P.E., CITY ENGINEER
DRAWING FILE NAME:  ce_10.dwg

REVISIONS

APPROVED DATE:  JAN 2012

APPROVED BY:  CDB, RMB, SLH

DESCRIPTION DATE BY

STANDARD DRAWING NO. 10

SHEET 1 OF 3

PRECAST STORM OR

SANITARY MANHOLE

SEE NOTE 1

SEE NOTE 2

SEE NOTE 2

SEE NOTE 3

SEE NOTE 4

SEE NOTE 4

SEE NOTE 4

SEE NOTE 5

6" BASE EXTENSION

SEE NOTE 3

SEE NOTE 4

GRADE RINGS

SEE NOTE 6

THE CITY'S STANDARD MANHOLE FOR

SANITARY AND STORM SEWERS IS THE

ODOT MH-3 WITH THE MODIFICATIONS

NOTED.  SEE SHEET 3OF 3 FOR CITY'S
MODIFICATION NOTES.

SET MANHOLE

STRUCTURES ON 6"

OF AASHTO M 43 NO.

56,57, OR 67

CRUSHED STONE SET

ON UNDISTURBED

EARTH.



OFFICE OF THE CITY ENGINEER
CANTON, OHIO

DANIEL J. MOEGLIN, P.E., CITY ENGINEER
DRAWING FILE NAME:  ce_10.dwg
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APPROVED DATE:  JAN 2012

APPROVED BY:  CDB, RMB, SLH

DESCRIPTION DATE BY

STANDARD DRAWING NO. 10

SHEET 2 OF 3

PRECAST STORM OR

SANITARY MANHOLE

ECCENTRIC CONE IS STANDARD FOR

CITY OF CANTON

SEE NOTE 2

ONLY IF SPECIFIED

SEE NOTE 2

ONLY IF SPECIFIED

SEE NOTE 2

ONLY IF SPECIFIED

SEE NOTE 2

THE CITY'S STANDARD MANHOLE FOR

SANITARY AND STORM SEWERS IS THE

ODOT MH-3 WITH THE MODIFICATIONS

NOTED.  SEE SHEET 3OF 3 FOR CITY'S
MODIFICATION NOTES.



12" MAX.

3" MAX.

RUBBER

COMPOSITE,

DOUBLE RING

POLY-SEALANT

ADHESIVE

TOTAL

SEAL OUTSIDE JOINTS

WITH 1/2" NON SHRINK

CEMENT PLASTER.

IF REQUESTED BY THE CITY ENGINEER, OR SPECIFIED IN THE PLAN, THE

CONTRACTOR SHALL PROVIDE UNIT PRICE  FOR  WATERPROOFING THE

EXTERIOR OF DESIGNATED MANHOLES. THIS ITEM IS "CITY OPTIONAL" AND

THE PRICE IS PAID PER VERTICAL FOOT OF EACH MANHOLE

WATERPROOFED AS DIRECTED BY THE ENGINEER.  THIS OPTION IS A

CONTINGENCY BID ITEM UNLESS SPECIFIED OTHERWISE.

APPLY IN THE FIELD A COAL TAR EPOXY TO THE OUTSIDE OF THE MANHOLE

PER MANUFACTURER'S SPECIFICATIONS AND INSTRUCTIONS FROM THE

TOP OF THE EXTENDED BASE TO THE BOTTOM OF THE MANHOLE COVER

CASTING.

IF REQUESTED BY THE CITY ENGINEER, OR SPECIFIED IN THE PLAN, THE

CONTRACTOR SHALL PROVIDE UNIT PRICE  FOR CORROSION RESISTANT

POLYMER LININGS AS DESIGNATED.  THIS ITEM IS "CITY OPTIONAL" AND THE

PRICE IS PAID PER VERTICAL FOOT OR PER EACH MANHOLE LINED AS

DIRECTED BY THE ENGINEER. THE UNIT COST FOR THIS ITEM INCLUDES ALL

COSTS FOR LABOR, MATERIALS, EQUIPMENT AND INCIDENTALS REQUIRED

FOR SUPPLYING AND INSTALLING THE LININGS INCLUDING THE COST FOR

BYPASSING EXISTING SEWER FLOWS FOR THE DURATION OF THE

INSTALLATION AND CURING TIME AS SPECIFIED. THIS OPTION IS INCLUDED

AS A CONTINGENCY BID ITEM.  UNLESS SPECIFIED OTHERWISE.

APPLY IN THE FIELD A CORROSION RESISTANT POLYMER LINING (PLASITE

5371 BY CARBOLINE OR APPROVED EQUAL) TO THE INSIDE OF THE NEW OR

EXISTING MANHOLE PER MANUFACTURER'S SPECIFICATIONS AND

INSTRUCTIONS. APPLY FROM THE TOP OF THE BENCH TO THE BOTTOM OF

THE MANHOLE COVER CASTING.

FOR EXISTING MANHOLES, PRIOR TO POLYMER LINING APPLICATION,

RESTORE INSIDE WALLS AS PER LINING MANUFACTURERER'S

RECOMMENDATIONS OR AS DIRECTED BY THE CITY ENGINEER.

DOUBLE RING, 1/2" to

1" DIA. BUTYL

RUBBER SEAL,

CON-SEAL OR

APPROVED EQUAL

OFFICE OF THE CITY ENGINEER
CANTON, OHIO

DANIEL J. MOEGLIN, P.E., CITY ENGINEER
DRAWING FILE NAME:  ce_10.dwg

REVISIONS

APPROVED DATE:  JAN 2012

APPROVED BY:  CDB, RMB, SLH

DESCRIPTION DATE BY

STANDARD DRAWING NO. 10

SHEET 3 OF 3

PRECAST STORM OR

SANITARY MANHOLE

NOTE 1.  LIFT HOLES INSIDE THE MANHOLES MUST BE SEALED WITH

GROUT.

NOTE 2.  TOP AND TRANSITION SECTIONS MUST BE ECCENTRIC CONE 

ONLY.  USE FLAT SLAB  FOR SHALLOW MANHOLE APPLICATIONS

OR SPECIAL CIRCUMSTANCES AS DIRECTED  BY THE CITY.

NOTE 3. 6" EXTENDED BASE IS STANDARD FOR ALL SANITARY AND

STORM MANHOLES.  SET MANHOLE BASE ON 6" OF AASHTO M 43

NO. 56, 57, OR 62 CRUSHED STONE SET ON UNDISTURBED

EARTH.

NOTE 4. PIPE CONNECTIONS INTO THE MANHOLES MUST NOT EXTEND

INTO THE MANHOLE MORE THAN 2" AT THE SIDES OF THE PIPE

AT THE SPRING-LINE OF SAID PIPE.

SANITARY CONNECTIONS

SANITARY SEWER PIPE INLETS, WITH FLOWLINES MORE THAN 2'

HIGHER THAN THE CHANNEL BENCH MUST BE OUTSIDE DROP

CONNECTIONS. DROP CONNECTIONS MUST BE FABRICATED

AND CAST INTEGRALLY WITH THE MANHOLE SECTIONS OR

INSTALLED PER CITY STANDARD DWG. 11, OUTSIDE DROP

CONNECTION FOR SANITARY MANHOLES. NO INSIDE DROPS

PERMITTED FOR PRIVATE SEWER CONNECTIONS.  INSIDE DROP

FOR CITY-OWNED SEWERS ARE SUBJECT TO THE CITY

ENGINEER'S APPROVAL.

SANITARY PIPE INLETS MUST BE FLUMED OVER THE BENCH,

DIRECTING FLOW INTO THE CHANNEL, USING CONCRETE

AND/OR CLAY SEWER BRICK AND MORTAR.

CAST OPENINGS MUST BE THE OUTSIDE DIAMETER OF THE PIPE

PLUS 2 INCHES WITH A BUTYL RUBBER A-LOK, X-CEL GASKET,

OR APPROVED EQUAL.

CORED OPENINGS MUST BE MACHINE CORED, THE OPENING

SHALL BE PER PIPE-TO-MANHOLE CONNECTOR SPECS. USE

"KOR-N-SEAL" FLEXIBLE PIPE-TO-MANHOLE CONNECTOR WITH

STAINLESS WEDGE ASSEMBLY OR APPROVED EQUAL

CONFORMING TO ASTM C-93O OR ASTM C-923.

STORM CONNECTION

OPENINGS FOR STORM PIPE INLETS MAY BE CAST OR MACHINE

CORED.  OPENINGS SHALL NOT EXCEED THE O.D. OF PIPE + 2".

MAKE WATER-TIGHT JOINTS WITH NON-SHRINK CEMENT OR

CLASS 'C' CONCRETE APPLIED FROM INSIDE AND OUTSIDE OF

MANHOLE.

NOTE 5. STEPS  SHALL BE 1/2" STEEL REINFORCED POLYPROPYLENE 

STEPS 12" W X 5-3/4" BY AMERICAN STEP CO., INC. OR

APPROVED EQUAL, MEETING  ASTM 478.

FRAMES AND COVER SHALL CONFORM WITH CITY OF CANTON 

STD. DWG. NO. 12.

NOTE 6. GRADE RINGS FOR NEW MANHOLES MAY BE  PRECAST

CONCRETE, RUBBER COMPOSITE, OR CLAY BRICK AND MORTAR.

CONCRETE BRICK IS NOT PERMITTED.

HEIGHT OF GRADE RINGS COLLECTIVELY SHALL NOT EXCEED 12".

PRECAST CONCRETE GRADE RINGS MUST BE REINFORCED

CLASS 'C' CONCRETE AND CONNECTED  USING TWO

CONCENTRIC RINGS OF 1/2" TO 1" BEADS OF BUTYL RUBBER

SEALANT CON-SEAL OR APPROVED EQUAL.  SEAL OUTSIDE

JOINTS WITH 1/2" NON SHRINK  CEMENT PLASTER.

RUBBER COMPOSITE GRADE RINGS MUST BE "INFRA-RISER" BY

EJIW OR APPROVED EQUAL, AND CONNECTED  USING TWO

PARALLEL BEADS OF POLY-SEALANT ADHESIVE PER

MANUFACTURER  RECOMMENDATION.  RUBBER COMPOSITE

GRADE RINGS HEIGHT MUST NOT EXCEED 3" AND MUST BE

PLACED DIRECTLY UNDER MANHOLE FRAME.

BRICK AND MORTAR RINGS MUST BE BELDEN BRICK, FINE GRIND,

ASTM C32-90, OR APPROVED EQUAL WITH HIGH STRENGTH, AIR

ENTRAINED, MORTAR.   SEAL OUTSIDE JOINTS WITH 1/2" NON

SHRINK  CEMENT PLASTER.

USE TWO PARALLEL 3/4" BEADS OF BUTYL RUBBER SEALANT

CON-SEAL OR APPROVED EQUAL, BETWEEN GRADE RINGS OF

DIFFERENT MATERIAL AND BETWEEN GRADE RINGS AND

MANHOLE FRAME.

NOTE 7. FOR BACKFILL MATERIAL AND COMPACTION, AND ROCK

EXCAVATION, IF APPLICABLE, REFER TO CITY STD.DWG. NO. 19.

NOTE 8. SANITARY MANHOLES TO BE TESTED ACCORDING TO CITY

ENGINEER'S SPECIFICATION 04-01 (NEGATIVE AIR PRESSURE

TEST).

GRADE RING

DETAIL

DOUBLE RING, 1/2" to

1" DIA. BUTYL

RUBBER SEAL,

CON-SEAL OR

APPROVED EQUAL

THE CITY'S STANDARD MANHOLE

FOR SANITARY AND STORM

SEWERS IS THE ODOT MH-3 WITH

THE MODIFICATIONS NOTED.

OPTIONAL MANHOLE BID ITEMSCANTON CONSTRUCTION STANDARDS NOTES FOR MODIFIED ODOT MANHOLE 3 (SCD MH-1.2)
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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
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LEGEND

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

WORK AREA

50'-100'ABC A100'100'D

(Typical)

STOP/SLOW Paddle

Flagger Using
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WITH TMA

SHADOW VEHICLE

(See Note 12C)

Attenuator (Optional) 

Truck-Mounted
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     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

    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

       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

     with CMS 614.03 when called for in the plans.

     mounted or trailer attenuator (TMA) in accordance 

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

     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
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Same as Opposite Approach

ShoulderFlagger

LEGEND

M
a
j
o
r
 

D
r
iv

e

o
r

P
u
b
l
ic
 
S
t
r
e
e
t
 

Luminaire

Shoulder

Shoulder

W
2
0
-
1-

4
8

W
a
r
n
in

g
 
L
ig

h
t

T
y
p
e
 

A

W
a
r
n
in

g
 
L
ig

h
t

T
y
p
e
 

A

W
2
0
-
4
-
4
8

W
2
0
-
7
-
4
8

25'

25' 25'

25'

A B

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'

D5 Cones

50'-100'

ABC 100'

WORK AREA
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(Typical)

STOP/SLOW Paddle

Flagger Using

CONES

Two Lane

Two Lane

Two Lane

Note 11

 See 
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    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

   

    incorporated in accordance with CMS 422.09.  

12.  For chip seal operations, additional signing shall be

CHIP SEAL OPERATION
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Barriers and Channeliztion

Pedestrian / Work Area

BufferLane Closure

by the Plans

Method Required Area

 

 

(See Table I)

Channelization

 Area Barriers and 

Pedestrian/Work  

DETOUR TO OTHER SIDE OF STREET

ON ROADWAY

DETOUR TO TEMPORARY WALKWAY ("RUNAROUND")

ANOTHER FACILITY

DETOUR TO 

(See Table I)

Channelization

 Area Barriers and 

Pedestrian/Work

LEGEND

(See Note 5B)

Wheelchairs 

Suitable for 

Non-Slip Surface

(See Table II)

Barrier or Channelization

Pedestrian / Vehicle

R
9
-
11a

L
-
2
4

(See Note 3)

Edge Line

Temp.

5' min.

Walkway

Temp.
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B-E E

E

E

E

> 4030 - 4025

> 30 ft.

< 5 ft. A-E

A-E

A-E

N/A A-E

A-E

B-E

B-E C-D

B-E

B-E

B-E

D

D

N/A

N/A A-E

A-E

B-E

D-E

5 - 10 ft.

> 10 - 30 ft.

0 - 2 ft.

> 2-6 ft.

> 6 ft.

PEDESTRIAN WALKWAY AND THE VEHICULAR LANE

TABLE II - CHANNELIZATION TYPE WHEN USED BETWEEN THE

* These requirements shall not apply to paving, grinding or other similar operations.

OF CHANNELIZATION

TRAFFIC LANE TO FACE

DISTANCE FROM EDGE OF
SPEED LIMIT (MPH)

CHANNELIZATION

WORK ACTIVITY TO

DISTANCE FROM

WORK CHARACTERISTICS *

PARTS

EXPOSED MOVING

MOVES OR HAS 

EQUIPMENT WHICH

SPLASHED

DIRT/MUD

STONE/ETC.

THROWS 

WHICH

OPERATION 

DROPOFF

2 - 5 FT

DROPOFF

< 2 FT 

DROPOFF

> 5 FT

D

D

D

Portable BarrierE.

Plywood WallD.

Chain Link Fence, Type CLTC.

Snow Fence, Wood or Orange Plastic Construction Fence.B.

Wood RailingA.

SELECTION LIST

BARRIER AND CHANNELIZING DEVICE SELECTION TABLES

PEDESTRIAN WALKWAY AND THE WORK AREA

TABLE I  - CHANNELIZATION TYPE WHEN USED BETWEEN THE

        Construction Drawing (SCD) MT-101.70.

        the PB and by object markers as per Standard

        shall be by barrier reflectors on the vehicle side of

        between the vehicle lane and the pedestrian path

     a) Delineation of the portable barrier (PB) located

     delineated or lighted at night as follows:  

     lane in unlighted areas, the devices shall be

     between the pedestrian way and the vehicle travel

6B.  For barricades and channelizing devices located

        approved by the Engineer.

        lighting poles, 4" x 4" wood posts or other supports 

     d) Illumination supports may be standard highway 

        above ground. 

        or other protected fixtures mounted at least 10' 

     c) Illumination fixtures may consist of floodlights 

     b) Illumination shall be controlled by photocells. 

        candles on temporary walkways. 

     a) Illumination shall provide a minimum of 1.2 foot-

     follows: 

     detour signs shall be provided with lighting as

     channelizing devices and barricades and pedestrian

6A.  At night, in otherwise unlighted areas, pedestrian-

LIGHTING AND DELINEATION

     percent.

     in the plans. The maximum cross slope shall be 2

     grade shall be 5 percent unless specified otherwise

5B.  For construction of temporary walkway the maximum

     immediately repaired or cleaned.

     damaged or dirtied by the Contractor shall be 

     including holes, debris and mud.  Other walkways

     shall be kept free of any obstructions or hazards

5A.  Pedestrian walkways constructed by the Contractor

TEMPORARY WALKWAYS

     is disrupted.

     staged so that one side is rebuilt before the other

     on both sides of the street, the work shall be

4.   For repair or reconstruction work involving sidewalks

STAGED WORK

     separating the pedestrian path from the vehicle path.

     zone edge line and the barrier or channelizing device

3.   Maintain 2' minimum when possible, between the work

PAVEMENT MARKING

     block more than one-half the sidewalk.

     on Type I Barricade, placed such that they will not

2B.  Advance signing for sidewalk closure shall be mounted

     sidewalk.

     devices shall have a minimum 1' clearance above the

     clearance. Signs mounted on barricades or channelizing

     over active sidewalks shall have a minimum 7' vertical

     not on barricades or channelizing devices, near or

     they do not cause a hazard for pedestrians. All signs,

2A.  All signs and barricades shall be placed so that

SIGNS AND BARRICADES

     construction operations.

     children) from exposure to hazards resulting from 

     protect other pedestrians or residents (including

     must take additional precautions as appropriate to

     would otherwise enter the work area. The Contractor

     herein is to divert and guide pedestrians whose path

1B.  The purpose of the traffic control devices provided

     provided as required.

     pedestrian traffic. Vehicular traffic control shall be

1A.  This drawing presents traffic controls only for

GENERAL

:NOTES

         Accessibility Guidelines.

         complies with Americans with Disabilities Act

         to ensure a smooth and continuous surface that

      f) Provide temporary ramps and boardwalks as required

      e) Be of high contrast color and material. 

         in height. 

      d) Have a solid, continuous bottom rail between 4" and 12" 

         barrier. 

      c) Have no breaks or gaps along the full length of the

      b) Extend along the entire length of the runaround. 

         the ground surface. 

      a) Be a minimum of 36" in height and continuous with  

pavement shall meet the following requirements:

7G.  Barrier located along a "runaround" within the roadway

Delineation of PB shall be as per SCD MT-101.70.

7F.  When PB is provided, it shall be 32" PB as per CMS 622.

screen pedestrians and passing cars.

thrown objects, shall be of sufficient height to

less than 7' above the walkway and if within range of

local codes require). Height of the wall shall be not

wind loading of 30 pounds per square foot (or larger if

and/or persons. They shall be designed for a minimum

securely anchored and buttressed to resist wind load

plywood, supported by a 2" x 4" or heavier framing

7E.  Plywood walls shall be a minimum of †" exterior

      required.

      need not be new nor shall certification and tests be

      Drawings F-1.1, F-3.1 and F-3.2, except that materials

and appropriate details on Roadway Standard Construction

7D.  Chain link fence, Type CLT shall conform to CMS 607

      replaced.

      slots or holes greater than 12" x 12" shall be repaired or

sag). Either of the fence sections with extensive broken

high and the top edge shall not sag below 30" (12" max.

at not more than 6' spacing.  It shall be nominally 42"

It shall be securely fastened to wood or metal posts 

Plastic/nylon construction fence shall be bright orange.

supported by wood or steel posts at 6' maximum spacing.

7C.  Wood snow fence shall be nominally 42" high, securely

         each post.

      b) A vertical load of 250 pounds at midpoint between

         post top.

      a) A horizontal transverse load of 100 pounds at each

loads:

essentially rigid and able to support the following

hardware.  It shall be installed and braced to be

not more than 6' spacing with secure attachment

above ground. It shall be secured to 2" x 4" posts at

7B.  Wood railing shall be a min. of a 2" x 4" rail at 32"

as determined from the adjacent tables.

from the work area or from the vehicular lane shall be

7A.  All channelization devices used to separate pedestrians

CHANNELIZATION REQUIREMENTS

        of the channelizer.

        with Type C steady burning lights on the vehicle side

     b) Channelizing devices other than PB shall be provided
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Sign Bracket
Sign Bracket

Sign Bracket

Gasket (See Note 5) Gasket (See Note 5)

(See Note 3)

& Lockwashers

Hex Nuts, Plain

•" dia. U-Bolts,

(See Note 3)

& Lockwashers

Hex Nuts, Plain

†" dia. U-Bolts,

Support Chord

and Lockwashers

Hex. Nuts, Plain

†" Hex. Bolts,

 

Adapter

or Stainless Steel

‰" Galv. Steel ‰" x 3" Steel

Steel Angle

3 Š" x 1 Ž" x Š"

1" min.

DOUBLE CHORDS SINGLE ARM ALTERNATE CLAMP

See Note 2

Attachment Points

See Note 2

Œ" dia. Holes

Sign Bracket
1 •"

4
 
•

"
ƒ

"

Sign Length "L"
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Bracket SpacingBracket SpacingSpacing Spacing
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h
t

ATTACHMENT POINT SPACING

TYPE

SUPPORT
DESIGN S

7.2

1

2

3

7.3

7.4

7.5

7.6

7.65

9.12

9.24

10.48

11.08

12.24

12.30

15.8

15.115

16.10

1 & 2

3 & 4

2 & 3

1

4

6 & 6 Alt.

8 & 8 Alt.

Single Arm

Single Arm

Single Arm

1 Thru 4

1 Thru 5

6 Thru 8

1 Thru 4

5 Thru 8

1 - 4 Alt.

5 - 12 Alt.

All

All

2'-4"

3'

3'

3'

3'

3'

4'

4'

4'

4'

4'

4'

4'

5'

5'

5'

6'

6'

6'

(See Note 8)

DETAIL "C"

9. Attach gusset plates by bolting or welding.

   signs complying with Plan Insert Sheet 203121.

8. Detail "C" - fixture support arm mounting for lighted

7. Type B shall be for back-to-back mounted signs.

   spacing.

   is less than 1' greater than the attachment point

6. Type A shall be for supports where the sign height

   approved equal.

   parts with a minimum ˆ" thick chloroprene gasket or

5. Prevent contact between aluminum and galvanized

   flange in the opposite direction of the others.

   each individual sign shall be oriented with the outer

   direction.  However, at least one zee bracket per

   aluminum zee brackets may be oriented in either 

4. The outer flange of the sign attachment assembly

   member at the attachment point.

   side diameter of the overhead sign support horizontal

   have a tolerance of +0.5, -0.0" relative to the out-

   the overhead sign support horizontal member shall 

   sign attachment assembly aluminum zee brackets to

   The inside diameter of U-bolts used to attach the 

   may be galvanized steel.

   used with galvanized sign structures the U-bolts only

   stainless steel for use with aluminum chords. When

3. U-bolts, other bolts, nuts and washers shall be

   point.

   extends more than 4' above or below an attachment

2. Provide intermediate sign brackets if the sign

   at 2.85 lb/ft.

1. Sign brackets shall be a 4" x 3" x ‚" aluminum zee

:NOTES
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Sign Support

Alum. Angle

Steel or 4" x 3" x Š"

4" x 3" x ‚" Galv.

Plain and Lockwashers

•" U-Bolt, Hex Nuts

Varies

S
ig

n
 

H
e
ig

h
t

4
"

S

GUSSET PLATE

(See Note 9)

Plain and Lockwashers

†" Hex Bolts, Hex Nuts,

Lockwashers

Nuts, Plain and

•" U-Bolts, Hex

Sign Support

Alum. Zee

4" x 3" x ‚"

Alum. Angle

Steel or 4" x 3" x Š"

4" x 3" x ‚" Galv.

Steel Gusset Plate

Š" Alum. or ‚" Galv.

2
 
•

"
3
 
•

"

8
"

1 ‚" 5 „"

9"

4
"

3"

•" dia. Holes

S
ig

n
 

H
e
ig

h
t

15" min.15" min.

S
4
"

SIGN BRACKET

(FEET)

L

(INCHES)

BRACKET SPACING

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

19

59

2

3

4

5

6

7

8

6

6

6

6 6

6

6

6

12

12

12 12

12

12

12 12

1212

12 12

36

48

60

72

72

84

96

9618 18

6 6

6 6

66 66

72 72

72 72

72 7218 18

18 18

18 18

84

84 84

84

96 96

96 96

12 12

12

12 12

12

18 18

1818

18 18

6

6 6

6

72 72 72

727272

84

84

84 84 84

84

8484

84

96

96

96 96 96

96

9696

96

12 12

12 12
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(See Note 7)
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Marker
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Sign
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DETAIL "A"

See Detail "A"

    between supports.

9.  See SCDs TC-52.10 and TC-52.20 for dimensions

    2'.

    install signs with a minimum lateral offset of

    locate a sign with the lateral offsets shown, 

8.  On conventional roads where it is impractical to

    the curb.

    is limited or where existing poles are close to

    1' from the face of curb where sidewalk width

7.  Install signs with a minimum lateral offset of 

    8' from the edge of the shoulder or curb.

    above the ground for obstructions more than 

    markers at a minimum mounting height of 4' 

    the edge of shoulder or curb. Install object

    traveled way for obstructions 8' or less from 

    height of 4' above the near edge of the

6.  Install object markers at a minimum mounting

    the traveled way.

    mounting height of 4' above the near edge of

5.  Install chevron alignment signs at a minimum

    the line of traffic flow.

    of not less than 30° nor more than 45° with

4.  Install parking signs with arrows at an angle 

    90° to approaching traffic flow.

    or curve in line with and at approximately

    large arrow signs on the outside of a turn

3.  Install chevron alignment and one-direction 

    except as described in notes 3 and 4 below.

2.  All signs shall be placed 90° to the roadway,

    for details on yielding supports.

1.  See Standard Construction Drawing (SCD) TC-41.20
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      Construction Drawing TC-41.50.

      ENTER (R5-1) sign, follow details shown on Standard

For back-to-back mounting of STOP (R1-1) and DO NOT4.

to extrusheet signs with aluminum blind rivets.

All route shields shall be 0.080" thick and attached 3.

of ` •".

Dimensions between bolt holes shall be to tolerance 2.

 

drilled or punched to finished size. 

All bolt holes shall be …" in diameter, and may be1.
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   Construction Drawing TC-41.50.

   ENTER (R5-1) sign, follow details shown on Standard

3. For back-to-back mounting of STOP (R1-1) and DO NOT

   of ` •".

2. Dimensions between bolt holes shall be to tolerance

   drilled or punched to finished size.

1. All bolt holes shall be …" in diameter and may be
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Shape

No. Supports Required

No. Bolts Required

   Construction Drawing TC-41.50.

   ENTER (R5-1) sign, follow details shown on Standard

3. For back-to-back mounting of STOP (R1-1) and DO NOT

   of ` •".

2. Dimensions between bolt holes shall be to tolerance

   drilled or punched to finished size.

1. All bolt holes shall be …" in diameter and may be

:NOTES
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72 18 3 12 12 48 1.5 0.125 9.00

72 30 3 24 12 48 0.100 15.001.875

30 21 3 15 1.5 0.080 4.38
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24 3 18 12 72  1.5 0.125 16.0096
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Turn Arrow

Through Arrow

Lane-Reduction Arrow

ARROW TYPE

Turn and Through Arrow

8.00

9.50

12.75 28

46

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
"

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

(See Note 6)

TWO-WAY LEFT-TURN ARROWS

*

* - Indicates Station Reference Point

(SQ FT)

AREA

18.00

5.
67
'

TABLE 1 - LANE-USE ARROWS

(For Left Lane, Use Mirror Image)

LANE-REDUCTION ARROW (RIGHT)

2

LANE-REDUCTION ARROW MARKING DETAIL

100'

(See Note 8)

d - Advance Warning Distance, in feet

L - Taper length in feet for Speed > 45 MPH = WS

L - Taper length in feet for Speed < 45 MPH = WS /60

W - Lane width or offset, in feet

S - Posted, 85th-percentile or statutory speed, in MPH

(MPH)

Speed (S)

(FT)

Lane Width (W)

(FT)

Taper Length (L) #

Distance (d) (FT)

Advance Warning

30

35

40

45

50

55

60

65

70

180

245

320

540

600

660

720

780

840

325

460

565

670

775

885

990

1100

1200

1250

3.59

2.5
7'

Lane-Reduction Arrow

W

d/4

#

3/4d

d

6.5'

6.5'

9.67'

9.67'

4.5'

7.67'

3.833'

7.0'

6.0'

14.67'

20.67'

14.67'

8.0'

20.67'

20.67'

20.67'

20.67'

20.67'

FISH-HOOK ARROW (ROUNDABOUTS)

DIAGRAM

ELEMENT

WIDTH

OVERALL

HEIGHT

OVERALL

OVERALL DIMENSIONS

INCLUDED

ELEMENTS

1

1 & 2

1 & 3

1, 2 & 3

0 & 2*

0, 2 & 3*

2

3

IN SYMBOLS FOR THE LEFTMOST LANE.

* THE DOT (ELEMENT 0) IS ONLY USED

2 & 3

4.17'

8
.
5
'

1.5'

2.67'

5.5'

12
.
17
'

4
.
3
3
'

25 12

12

12

12

12

12

12

12

12

12

125

0
.
6
7
'

1.
6
7
'

0.5'

1'
3
.
3
3
'

2
.
6
7
'

2
.
5
'

2.33'

1.167'

2.33'

1

2

3
0

5
.
5
'

2
.
5
'

12
.
6
7
'

5.5'4.17'

   Use formula for other lane widths.

# Taper Length (L) shown is for 12 foot lane width (W).
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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

88

8 9 10 11 12

7268

(See Note 1)

ONLY WORD MARKING
(See Note 4)

(See Note 5)

48' c/c

 > 96'

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)

SYMBOL

2.7HANDICAP

BIKE

CHEVRON

(IN)

HEIGHT

(IN)

WIDTH

(SQ FT)

AREA

3641

72

40 40

40 16

(.83 x 4)

3.3

HANDICAP SYMBOL MARKING SHARED LANE MARKING
(See Note 7)

TABLE 2 - HANDICAP, BIKE & CHEVRON MARKINGS

2
2
"

6
"

6
"

6
"

*

12' 24' 48'48'

24' c/c

49' - 96' 

12' c/c

0' - 48'

4
5
°

Markings

24" Diagonal

(See Note 3)

Stop Line

Lane Line

Center Line

Channelizing Line

BBA

C C

DIMENSIONS (FT)

16
"

16
"

D
D

D

(See Note 1E)

Markings

Lane Line

Center or

*

Edge Line

C

*

4
"

*

4
1"

36"
40"

7
2
"

11
2
"
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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

     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

   

            point.

  ii.) Second lane-reduction arrow placed at the 3/4d

           'Begin Taper' point.

        i.) First lane-reduction arrow 100' in advance of the

         be placed as follows:

    d.)  Where lane-reduction arrows are used, they should

         acceleration lanes.

    c.)  Lane-reduction arrow markings may be placed in long

         speeds of 45 mph or over.

    b.)  Lane-reduction arrow markings should be placed for

         appropriate based on engineering judgement.

         speeds of less than 45 mph, if determined to be

    a.)  Lane-reduction arrow markings may be placed for

    lane reduction transition occurs on a roadway as follows:

8A. Lane-reduction arrow markings should be placed where a

Lane-Reduction Arrow 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



REF ITEM
Item 

Quantity
Item Unit Item Description Material Unit Price Labor Unit Price Total Unit Price Total Item Price

1 201 1.00 LS CLEARING AND GRUBBING

2 202 917.00 SY PAVEMENT  REMOVED

3 202 15850.00 SF WALK REMOVED

4 202 1811.00 FT CURB REMOVED

5 202 7.00 EA ROADWAY, MISC.: PARKING METER POST REMOVED

6 204 2029.00 SY SUBGRADE  COMPACTION

7 690 7.00 EA ROADWAY, MISC.: PARKING METER POST INSTALLED

8 659 63.00 CY TOPSOIL, FURNISHED AND PLACED

9 659 134.00 SY SEEDING AND MULCHING

10 659 1.00 MGAL WATER

11 617 20.00 SY EROSION CONTROL MAT, TYPE G

12 832 1.00 LS STORMWATER POLLUTION PREVENTION PLAN

13 832 5000.00 EA EROSION  CONTROL

14 605 486.00 FT 4" UNCLASSIFIED PIPE UNDERDRAINS, AS PER PLAN

15 611 14.00 EA MANHOLE ADJUSTED TO GRADE, AS PER PLAN

16 611 50.00 FT 4" CONDUIT, TYPE E

Aultman Cancer Center Public Utilities Relocation 

Project, GP 1324 Contractor's Bid



17 611 4.00 FT 6" CONDUIT, TYPE B

18 611 50.00 FT 6" CONDUIT, TYPE E

19 611 100.00 FT 12" CONDUIT, TYPE B

20 611 11.00 FT 12" CONDUIT, TYPE C

21 611 135.00 FT 15" CONDUIT, TYPE B

22 611 35.00 FT 18" CONDUIT, TYPE B

23 611 1.00 EA
CATCH BASIN, MISC.: CITY OF CANTON SQUARE TOP 

CATCH BASIN

24 611 1.00 EA
CATCH BASIN, MISC.: CITY OF CANTON CURB INLET 

CATCH BASIN

25 611 6.00 EA CATCH BASIN ADJUSTED TO GRADE

26 611 1.00 EA
CATCH BASIN RECONSTRUCTED TO GRADE, AS PER 

PLAN

27 611 1.00 EA INLET RECONSTRUCTED TO GRADE, AS PER PLAN

28 SPEC 10.00 VERT. FT.
CATCH BASIN, RECONSTRUCTED TO GRADE 

(CONTINGENCY)

29 SPEC 20.00 VERT. FT.
MANHOLE, RECONSTRUCTED TO GRADE 

(CONTINGENCY)

30 SPEC 11000.00 LB MISCELLANEOUS  METAL

31 253 11.00 SY PAVEMENT REPAIR, AS PER PLAN

32 254 4832.00 SY PAVEMENT PLANING, ASPHALT CONCRETE

33 301 49.00 CY ASPHALT CONCRETE BASE, PG 64-22

34 304 330.00 CY AGGREGATE BASE

35 407 729.00 GAL TACK COAT, AS PER PLAN

36 408 176.00 GAL PRIME COAT



37 424 110.00 CY
FINE GRADED POLYMER ASPHALT CONCRETE 

SURFACE COURSE, TYPE A

38 441 183.00 CY
ASPHALT CONCRETE INTERMEDIATE COURSE, TYPE 

2, (448), PG 64-22

39 452 105.00 SY
7" NON-REINFORCED CONCRETE PAVEMENT, CLASS 

QC1P

40 608 2536.00 SF 3" CONCRETE WALK

41 608 9730.00 SF 5" CONCRETE WALK

42 608 974.00 SF 7" CONCRETE WALK

43 608 273.00 SF WALKWAY MISC.: CONCRETE CROSSWALK

44 608 1778.00 SF CURB RAMP, AS PER PLAN

45 609 1759.00 FT CURB, MISC.: CITY OF CANTON TYPE 1 CURB

46 SPEC 282.00 SY 1" LEVELING SAND (703.02)

47 SPEC 282.00 SY 2.25" LANDSCAPING BRICK

48 638 12.00 EA VALVE BOX ADJUSTED TO GRADE

49 410 40.00 CY TRAFFIC COMPACTED SURFACE, TYPE C

50 614 16.00 HR
LAW ENFORCEMENT OFFICER WITH PATROL CAR FOR 

ASSISTANCE

51 614 0.42 MILE WORK ZONE CENTER LINE, CLASS III, 642 PAINT

52 614 0.41 MILE WORK ZONE EDGE LINE, CLASS III, 4", 642 PAINT

53 614 96.00 FT WORK ZONE DOTTED LINE, CLASS III, 6", 642 PAINT

54 614 3.00 EA WORK ZONE ARROW, CLASS III, 642 PAINT

55 614 1.00 EA
WORK ZONE WORD ON PAVEMENT, 72" CLASS III, 642 

PAINT

56 616 2.00 MGAL WATER



57 616 0.20 TON CALCIUM CHLORIDE

58 625 10.00 EA LIGHT POLE FOUNDATION, AS PER PLAN

59 625 122.00 FT
NO. 2 AWG 2400 VOLT DISTRIBUTION CABLE, AS PER 

PLAN

60 625 8026.00 FT
NO. 6 AWG 2400 VOLT DISTRIBUTION CABLE, AS PER 

PLAN

61 625 12.00 EA PULL BOX, MISC.: LIGHTING, 725.06, 17" x 30"

62 625 1969.00 FT CONDUIT, 2", 725.051 AS PER PLAN

63 625 2386.00 FT CONDUIT, 3", 725.051, AS PER PLAN

64 625 10.00 EA GROUND ROD, AS PER PLAN

65 625 2.00 EA POWER SERVICE (LIGHTING), AS PER PLAN

66 625 3162.00 FT PLASTIC CAUTION TAPE, AS PER PLAN

67 625 9.00 EA LIGHT POLE REMOVED, AS PER PLAN

68 625 9.00 EA LIGHT POLE FOUNDATION REMOVED

69 625 10.00 EA LIGHTING, MISC.: TEST HOLE PERFORMED

70 620 9.00 EA DELINEATOR REMOVED AND REERECTED

71 630 294.00 FT GROUND MOUNTED SUPPORT, NO. 3 POST

72 630 11.00 EA SIGN SUPPORT ASSEMBLY, POLE MOUNTED

73 630 164.00 SF SIGN, FLAT SHEET, AS PER PLAN

74 630 12.00 EA SIGN HANGER ASSEMBLY, MAST ARM

75 630 15.00 EA
REMOVAL OF GROUND MOUNTED SIGN AND 

DISPOSAL

76 630 2.00 EA
REMOVAL OF GROUND MOUNTED SIGN AND 

REERECTION



77 630 15.00 EA
REMOVAL OF GROUND MOUNTED POST SUPPORT 

AND DISPOSAL

78 630 10.00 EA
REMOVAL OF OVERHEAD MOUNTED SIGN AND 

DISPOSAL

79 630 3.00 EA REMOVAL OF POLE MOUNTED SIGN AND DISPOSAL

80 630 5.00 EA
REMOVAL OF POLE MOUNTED SIGN AND 

REERECTION

81 644 0.20 MILE EDGE LINE, 6"

82 644 0.06 MILE LANE LINE, 6"

83 644 0.08 MILE CENTER LINE

84 644 587.00 FT CHANNELIZING LINE, 8"

85 644 353.00 FT STOP LINE

86 644 665.00 FT CROSSWALK LINE

87 644 30.00 FT CHEVRON MARKING

88 644 89.00 FT PARKING LOT STALL MARKING

89 644 13.00 EA LANE ARROW

90 644 8.00 EA BIKE LANE SYMBOL MARKING

91 625 537.00 FT CONDUIT,4", 725.051, AS PER PLAN

92 625 6.00 EA PULL BOX, 725.06, 17" x 30"

93 625 2.00 EA PULL BOX, 725.06, 36"x 36"

94 625 10.00 EA GROUND ROD, AS PER PLAN

95 625 537.00 FT PLASTIC CAUTION TAPE

96 632 1.00 LS
REMOVAL OF TRAFFIC SIGNAL INSTALLATION, AS 

PER PLAN



97 632 7.00 EA SIGNALIZATION, MISC.: TEST HOLE PERFORMED

98 632 138.00 FT POWER CABLE, 2 CONDUCTOR, NO. 6 AWG

99 632 2.00 EA POWER SERVICE, AS PER PLAN

100 633 2.00 EA CONTROLLER ITEM, MISC.: GATEWAY COLUMN

101 633 6.00 EA SIGNAL SUPPORT FOUNDATION, AS PER PLAN

102 661 11.00 EA
SHADE TREE, ACER CAMPESTRE, 'HEDGE MAPLE', 2.5" 

CAL

103 661 3.00 EA
SHADE TREE, SYRINGA RETICULATA, 'IVORY SILK', 

2.5" CAL

104 SPEC 14.00 EA TREE FRAME/GRATE

105 614 1.00 LS MAINTAINING  TRAFFIC

106 623 1.00 LS CONSTRUCTION LAYOUT, STAKES, AND SURVEYING

107 624 1.00 LS MOBILIZATION

TOTAL
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