230

Letting June 14, 2024

Notice to Bidders,
Specifications
and Proposal

lllinois Department
of Transportation

Contract No. 62N40
DUPAGE-COOK Counties
Section 2020-264-SUR,SW&TS
Route FAP 307

Project CMAQ-NHPP-1DXU(858)
District 1 Construction Funds

Prepared by

Checked by

(Printed by authority of the State of Illinois



llinois Department NOTICE TO BIDDERS
of Transportation

1. TIME AND PLACE OF OPENING BIDS. Electronic bids are to be submitted to the electronic bidding system
(iCX-Integrated Contractors Exchange). All bids must be submitted to the iCX system prior to 12:00 p.m.
June 14, 2024 at which time the bids will be publicly opened from the iCX SecureVault.

2. DESCRIPTION OF WORK. The proposed improvement is identified and advertised for bids in the
Invitation for Bids as:

Contract No. 62N40
DUPAGE-COOK Counties
Section 2020-264-SUR,SW&TS
Project CMAQ-NHPP-1DXU(858)
Route FAP 307

District 1 Construction Funds

(10.1-Mile) Changeable Message Signs, Signal Timing/ Progression, Signing (New) Surveillance,
Traffic Signal Modernization and ADA Improvements. Located on IL 64 (North Avenue) from York Rd to
IL 50 (Cicero Ave) in the Cities of Chicago, EImhurst, Northlake, the Villages of EImwood Park, Melrose
Park, Oak Park, River Forest, River Grove and Stone Park in DuPage and Cook Co.

3. INSTRUCTIONS TO BIDDERS. (a) This Notice, the invitation for bids, proposal and letter of award shall,
together with all other documents in accordance with Article 101.09 of the Standard Specifications for Road
and Bridge Construction, become part of the contract. Bidders are cautioned to read and examine carefully
all documents, to make all required inspections, and to inquire or seek explanation of the same prior to
submission of a bid.

(b) State law, and, if the work is to be paid wholly or in part with Federal-aid funds, Federal law requires the
bidder to make various certifications as a part of the proposal and contract. By execution and submission
of the proposal, the bidder makes the certification contained therein. A false or fraudulent certification
shall, in addition to all other remedies provided by law, be a breach of contract and may result in
termination of the contract.

4. AWARD CRITERIA AND REJECTION OF BIDS. This contract will be awarded to the lowest responsive
and responsible bidder considering conformity with the terms and conditions established by the Department
in the rules, Invitation for Bids and contract documents. The issuance of plans and proposal forms for bidding
based upon a prequalification rating shall not be the sole determinant of responsibility. The Department
reserves the right to determine responsibility at the time of award, to reject any or all proposals, to re-advertise
the proposed improvement, and to waive technicalities.

By Order of the
lllinois Department of Transportation

Omer Osman,
Secretary
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STATE OF ILLINOIS

SPECIAL PROVISIONS

The following Special Provisions supplement the "Standard Specifications for Road and Bridge
Construction," adopted January 1 2022, the latest edition of the "Manual on Uniform Traffic
Control Devices for Streets and Highways," and the "Manual of Test Procedures for Materials" in
effect on the date of invitation for bids, and the Supplemental Specifications and Recurring Special
Provisions indicated on the Check Sheet included herein which apply to and govern the
construction of FAP Route 307 (IL 64), Project CMAQ-NHPP-1DXU(858),
Section 2020-263-SUR,SW&TS, DuPage and Cook Counties, Contract No. 62N40 and in case
of conflict with any part or parts of said Specifications, the said Special Provisions shall take
precedence and shall govern.

FAP Route 307 (IL 64)
Project CMAQ-NHPP-1DXU(858)
Section 2020-263-SUR,SW&TS
DuPage and Cook Counties
Contract No. 62N40

LOCATION OF PROJECT

The project extends along IL 64 from York Street in Cook County to IL 50 (Cicero Avenue) within
the City of Chicago. Improvements are within nine communities within Cook County and covers
10 miles along IL 64.

DESCRIPTION OF PROJECT

The scope of work generally consists of the implementation of several Intelligent Transportation
Systems (ITS) elements to improve local and regional mobility by addressing arterial congestion
and supporting transit. ITS improvements include traffic signal interconnection, travel time
monitoring, dynamic message signs, closed-circuit television (CCTV) cameras, and emergency
vehicle preemption. Additional improvements include sidewalk ramp modifications at signalized
intersections for compliance with the Americans with Disabilities ACT (ADA), improved pedestrian
access to transit, the addition of high visibility crosswalks, pedestrian push buttons, pedestrian
countdown signals, and far side relocation of bus stops at traffic signals where feasible.
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ADJUSTMENTS AND RECONSTRUCTIONS (D1)
Effective: March 15, 2011
Revised: October 1, 2021

Revise the first paragraph of Article 602.04 to read:

“602.04 Concrete. Cast-in-place concrete for structures shall be constructed of Class Sl
concrete according to the applicable portions of Section 503. Cast-in-place concrete for
pavement patching around adjustments and reconstructions shall be constructed of Class PP-2
concrete, unless otherwise noted in the plans, according to the applicable portions of Section
1020.”

Revise the third, fourth and fifth sentences of the second paragraph of Article 602.11(c) to read:

“Castings shall be set to the finished pavement elevation so that no subsequent adjustment will
be necessary, and the space around the casting shall be filled with Class PP-2 concrete, unless
otherwise noted in the plans, to the elevation of the surface of the base course or binder course.
HMA surface or binder course material shall not be allowed. The pavement may be opened to
traffic according to Article 701.17(e)(3)b.”

Revise Article 603.05 to read:

“603.05 Replacement of Existing Flexible Pavement. After the castings have been
adjusted, the surrounding space shall be filled with Class PP-2 concrete, unless otherwise noted
in the plans, to the elevation of the surface of the base course or binder course. HMA surface or
binder course material shall not be allowed. The pavement may be opened to traffic according to
Article 701.17(e)(3)b.”

Revise Article 603.06 to read:

“603.06 Replacement of Existing Rigid Pavement. After the castings have been adjusted,
the pavement and HMA that was removed, shall be replaced with Class PP-2 concrete, unless
otherwise noted in the plans, not less than 9 in. (225 mm) thick. The pavement may be opened
to traffic according to Article 701.17(e)(3)b.

The surface of the Class PP concrete shall be constructed flush with the adjacent surface.”
Revise the first sentence of Article 603.07 to read:
“603.07 Protection Under Traffic. After the casting has been adjusted and the Class PP

concrete has been placed, the work shall be protected by a barricade and two lights according to
Article 701.17(e)(3)b.”
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AGGREGATE FOR CONCRETE BARRIER (D1)
Effective: February 11, 2004
Revised: January 24, 2008

Add the following paragraph to Article 637.02 of the Standard Specifications:

“The coarse aggregate to be used in the concrete barrier walls shall conform to the requirement
for coarse aggregate used in Class BS concrete according to Article 1004.01(b), paragraph 2.”

BUS SHELTER REMOVE AND RELOCATE

Description. This work shall consist of the removal, storage and reinstallation of the existing bus
shelter as shown on the plans and shall conform to the applicable portions of Section 501, of the
Standard Specifications.

The Contractor shall be responsible for safely removing, storing and reinstalling the shelter.
Contractor shall be responsible for all damages incurred from the removal, storing, and
installation of the shelter caused by the Contractor. The sidewalk at the removal location shall
be restored by removing the existing bolts and grouting the holes flush with the surface of the
sidewalk. This work is included in the BUS SHELTER REMOVAL AND RELOCATE pay item.

The contractor shall place the existing bus shelter on the concrete sidewalk level and plumb.
The shelter shall shim as necessary with stainless steel shims. The Contractor shall anchor the
shelter onto the concrete sidewalk with the appropriately sized concrete anchors and bolts as
approved by the Engineer.

CLASS D PATCHES (SPECIAL)
Effective: July 24, 2020

Description. This work shall consist of all labor, materials and equipment necessary to construct
Class D Patches at the locations shown on the plans and/ or locations determined by the Resident
Engineer in the field. The work shall be performed according to Section 442 of the Standard
Specifications, except as modified herein.

Delete Note 2 from Article 442.02 of the Standard Specification and replace with the following:
“‘Note 2. The mixture composition of the HMA used shall be binder course and surface

course as specified in the Hot-Mix Asphalt Mixtures Requirements table in the
plans.”

Basis of Payment. This work shall be paid for at the contract unit price per square yard of CLASS
D PATCHES, of the type and thickness specified, (SPECIAL).
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CLEANING EXISTING DRAINAGE STRUCTURES (D1)
Effective: September 30, 1985
Revised: May 1, 2022

All existing storm sewers, pipe culverts, manholes, catch basins and inlets shall be considered as
drainage structures insofar as the interpretation of this Special Provision is concerned. When
specified for payment, the location of drainage structures to be cleaned will be determined in the
field by the Engineer.

All existing drainage structures which are to be adjusted or reconstructed shall be cleaned
according to Article 602.15 of the Standard Specifications. This work will be paid for according to
accordance with Article 602.16 of the Standard Specifications.

All other existing drainage structures which are specified to be cleaned by the Engineer will be
cleaned according to Article 602.15 of the Standard Specifications.

Basis of Payment. This work will be paid for at the contract unit price each for DRAINAGE
STRUCTURES TO BE CLEANED, and at the contract unit price per foot (meter) for STORM
SEWERS TO BE CLEANED, of the diameter specified.

CONSTRUCTION LAYOUT SPECIAL FOR RESURFACING WITH ADA AND STAND ALONE
ADA (D1)

Effective: January 1, 2017

Revised: April 17, 2017

Description. This work shall consist of furnishing and placing construction layout stakes for the
construction of ADA Ramps shown in the plans. The Contractor shall furnish and place stakes
marking the locations and elevations of points indicated in the plans for ADA Ramp Construction.

The Contractor shall locate all reference points as shown on the plans and listed herein. Any
additional control points required will be identified in the field by the Contractor and all field notes
will be kept in the office of the Resident Engineer.

The Contractor shall provide field forces, equipment, and material to set all additional stakes for
this project, which are needed to establish offset stakes, reference points, and any other
horizontal and vertical controls necessary to secure a correct layout for the work.

Layout stakes shall be set to assure conformance to the ADA Ramp design shown on the plans
and shall meet the approval of the Engineer.

The Contractor shall be responsible for having the finished work conform to the lines, grades,
elevations, and dimensions called for in the plans. Any inspection or checking of the Contractor’s
layout by the Engineer and the acceptance of all or any part of it shall not relieve the Contractor
of his/her responsibility to secure the proper dimensions, grades, and elevations of the work. The
Contractor shall exercise care in the preservation of stakes and bench marks and shall have them
reset when any are damaged, lost, displaced, removed or otherwise obliterated.
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Responsibility of the Department.

The Department will make random checks of the Contractor’s staking to determine if the work is
in conformance with the plans. When the Contractor’s work will tie into work that is being or will
be done by others, checks will be made to determine if the work is in conformance with the
proposed overall grade and horizontal alignment.

Where the Contractor, in setting construction stakes, discovers discrepancies, the Department
will check to determine their nature and make whatever revisions are necessary to the plans. Any
additional restaking required by the Engineer will be the responsibility of the Contractor. The
additional restaking done by the Contractor will be paid for according to Article 109.04 of the
Standard Specifications.

The Department will be responsible for the accuracy of the initial reference points shown in the
plans.

It is not the responsibility of the Department, except as provided herein, to check the correctness
of the Contractor’'s stakes. Any apparent errors will be immediately called to the Contractor’s
attention and the Contractor will be required to make the necessary correction before the stakes
are used for construction purposes. The Contractor shall provide the Engineer a copy of any field
notes and layout diagrams produced during the course of the project.

Responsibility of the Contractor.

The Contractor shall establish from the given survey points and contract plan information, all the
control points or reference points necessary to layout the ADA Ramp elements. The Contractor
shall furnish and place the layout stakes. The Contractor shall notify the Engineer when the
stakes are complete and available for review and approval by the Engineer at least 3 working
days in advance of the actual construction.

Field notes shall be kept in standard survey field notebooks and those books shall become the
property of the Department at the completion of the project. All notes shall be neat, orderly, and
in accepted form.

Measurement and Payment. This work will be paid for at the contract lump sum price for
CONSTRUCTION LAYOUT (SPECIAL).
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CURB OR COMBINATION CURB AND GUTTER REMOVAL AND REPLACEMENT (D1)
Effective: November 1, 2020
Revised: September 1, 2022

Description. This work shall consist of the complete removal and replacement of curb or
combination curb and gutter. Work shall be according to Sections 440 and 606 of the Standard
Specifications, State Standard 606001, District Detail BD-24 and as directed by the Engineer
except as modified herein.

Curb or combination curb and gutter removal and replacement shall match the type of the existing
curb or combination curb and gutter. Types may be variable and are to meet existing dimensions
and field conditions. Locations of removal and replacement shall be determined by the Resident
Engineer at the time of construction.

Unsuitable material to be removed, as directed by the Engineer, shall be replaced with subbase
granular material, type B or additional thickness of concrete. Suitable backfill material, when
required, shall be replaced as directed by the Engineer.

Epoxy coated tie bars, #6 (20) - 24” (610) long at 24” (610) centers, shall be used except when
adjacent to flexible pavement. Longitudinal bars, if encountered, are not to be replaced.

Hot-mix asphalt surface removal on the existing gutter flag, if encountered, shall be included in
the removal of the curb and gutter.

Saw cuts shall be according to Article 440.03 of the Standard Specifications.
2" (13) preformed expansion joints shall be used at concrete sidewalks, driveways and medians.
Method of Measurement. Concrete curb removal and replacement, or combination concrete curb

and gutter removal and replacement will be measured for payment in feet (meters) along the face
of concrete curb. A minimum replacement length of 4 feet is required.

Basis of Payment. This item will be paid for at the contract unit price per foot (meter) for CURB
REMOVAL AND REPLACEMENT GREATER THAN 10 FEET or COMBINATION CURB AND
GUTTER REMOVAL AND REPLACEMENT GREATER THAN 10 FEET for lengths greater than
10 feet.

This item will be paid at the contract unit price per foot (meter) for CURB REMOVAL AND
REPLACMENT LESS THAN OR EQUAL TO 10 FEET or COMBINATION CURB AND GUTTER
REMOVAL AND REPLACMENT LESS THAN OR EQUAL TO 10 FEET for lengths less than or
equal to 10 feet.

Where unsuitable material is encountered in the subgrade or subbase and its removal and
replacement is required by the Engineer, such removal and replacement will be paid for according
to Article 109.04.
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Sidewalk removal, driveway pavement removal and median surface removal will be paid for
according to Article 440.08 of the Standard Specifications.

Portland cement concrete sidewalk will be paid for according to Article 424.13 of the Standard
Specifications.

Portland cement concrete driveway pavement will be paid for according to Article 423.11 of the
Standard Specifications.

Hot-mix asphalt driveway will be paid for according to Article 355.11 and 406.14 of the Standard
Specifications.

Concrete median surface will be paid for according to Article 606.15 of the Standard
Specifications.

Topsoil will be paid for according to Article 211.08 of the Standard Specifications.

Sodding will be paid for according to Article 252.13 of the Standard Specifications. Fertilizer for
the placement of sod is not required.

DRAINAGE & UTILITY STRUCTURES TO BE ADJUSTED

Description. This work shall include all labor, material, and equipment necessary to adjust
drainage and utility structures to proposed finish grade at locations shown on the Engineering
plans or as directed by the Engineer in accordance with Section 602 of the Standard
Specifications and as specified herein.

All adjustments shall be made with existing frames and grates or lids unless otherwise specified.
Prior to making the final grade adjustment, all joint surfaces shall be made free of dirt and debris.
Broken concrete or other miscellaneous materials shall not be used to shim the adjusting ring or
frame. The maximum total height of the adjusting rings shall not exceed eight (8) inches.

Basis of Payment. This work will be measured in place and paid for at the contract unit price per
each for DRAINAGE & UTILITY STRUCTURES TO BE ADJUSTED, which shall include all labor,
material, and equipment required to complete the work as specified herein.
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FRICTION AGGREGATE (D1)
Effective: January 1, 2011
Revised: December 1, 2021

Revise Article 1004.03(a) of the Standard Specifications to read:

“1004.03 Coarse Aggregate for Hot-Mix Asphalt (HMA). The aggregate shall be according to

Article 1004.01 and the following.

(a) Description. The coarse aggregate for HMA shall be according to the following table.

Use

Mixture

Aggregates Allowed

Class A

Seal or Cover

Allowed Alone or in Combination %

Gravel

Crushed Gravel
Carbonate Crushed Stone
Crystalline Crushed Stone
Crushed Sandstone
Crushed Slag (ACBF)
Crushed Steel Slag
Crushed Concrete

HMA
Low ESAL

Stabilized Subbase

or Shoulders

Allowed Alone or in Combination %

Gravel

Crushed Gravel
Carbonate Crushed Stone
Crystalline Crushed Stone
Crushed Sandstone
Crushed Slag (ACBF)
Crushed Steel Slag"
Crushed Concrete

HMA
High ESAL
Low ESAL

Binder
IL-19.0
or IL-19.0L

SMA Binder

Allowed Alone or in Combination ¢

Crushed Gravel

Carbonate Crushed Stone?
Crystalline Crushed Stone
Crushed Sandstone
Crushed Slag (ACBF)
Crushed Concrete®

HMA
High ESAL
Low ESAL

C Surface and Binder
IL-9.5

IL-9.5FG

or IL-9.5L

Allowed Alone or in Combination %

Crushed Gravel

Carbonate Crushed Stone?
Crystalline Crushed Stone
Crushed Sandstone
Crushed Slag (ACBF)
Crushed Steel Slag"
Crushed Concrete®
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Use Mixture Aggregates Allowed
HMA D Surface and Binder Allowed Alone or in Combination ¥
High ESAL | =9
9 or IL-9.5FG Crushed Gravel
Carbonate Crushed Stone (other than
Limestone)?
Crystalline Crushed Stone
Crushed Sandstone
Crushed Slag (ACBF)
Crushed Steel Slag¥
Other Combinations Allowed:
Up to... With...
25% Limestone | Dolomite
50% Limestone | Any Mixture D
aggregate other
than Dolomite
75% Limestone | Crushed Slag
(ACBF) or Crushed
Sandstone
HMA E Surface Allowed Alone or in Combination ¢
High ESAL | IL-9.5 Crushed Gravel
SMA Crystalline Crushed Stone
Ndesian 80 Crushed Sandstone
9 Crushed Slag (ACBF)
Surface

Crushed Steel Slag

No Limestone.

Other Combinations Allowed:

Up to... With...

50% Dolomite? | Any  Mixture E
aggregate

75% Dolomite? | Crushed Sandstone,
Crushed Slag
(ACBF), Crushed
Steel Slag, or
Crystalline Crushed
Stone
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Use Mixture Aggregates Allowed
75%  Crushed | Crushed Sandstone,
Gravel? Crystalline Crushed
Stone, Crushed Slag
(ACBF), or Crushed
Steel Slag
HMA F Surface Allowed Alone or in Combination ¥ ¢
High ESAL | IL-9.5
Crystalline Crushed Stone
SMA Crushed Sandstone
Ndesign 80 Crushed Slag (ACBF)
Surface Crushed Steel Slag

No Limestone.

Other Combinations Allowed:

Up to... With...

50% Crushed | Crushed Sandstone,
Gravel? or | Crushed Slag
Dolomite? (ACBF),  Crushed

Steel Slag, or
Crystalline Crushed
Stone

1/
2/

3/
4/
5/

6/

Crushed steel slag allowed in shoulder surface only.
Carbonate crushed stone (limestone) and/or crushed gravel shall not be used in SMA

Ndesign 80.

Crushed concrete will not be permitted in SMA mixes.
Crushed steel slag shall not be used as binder.
When combinations of aggregates are used, the blend percent measurements shall be

by volume.”

Combining different types of aggregate will not be permitted in SMA Ndesign 80.”
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HOT-MIX ASPHALT — MIXTURE DESIGN VERIFICATION AND PRODUCTION (D1)
Effective: January 1, 2019
Revised: December 1, 2021

Add to Article 1030.05 (d)(3) of the Standard Specifications to read:
“ During mixture design, prepared samples shall be submitted to the District laboratory by the

Contractor for verification testing. The required testing, and number and size of prepared
samples submitted, shall be according to the following tables.

High ESAL — Required Samples for Verification Testing

Mixture Hamburg Wheel and I-FIT Testing "2
Binder total of 3 - 160 mm tall bricks
Surface total of 4 - 160 mm tall bricks

Low ESAL — Required Samples for Verification Testing

Mixture I-FIT Testing "2
Binder 1 - 160 mm tall brick
Surface 2 - 160 mm tall bricks

1/ The compacted gyratory bricks for Hamburg wheel and I-FIT testing shall be
7.5 1 0.5 percent air voids.

2/ If the Contractor does not possess the equipment to prepare the 160 mm tall brick(s),
twice as many 115 mm tall compacted gyratory bricks will be acceptable.

Revise the fourth paragraph of Article 1030.10 of the Standard Specifications to read:

“When a test strip is not required, each HMA mixture shall still be sampled on the first day of
production: I-FIT and Hamburg wheel testing for High ESAL; I-FIT testing for Low ESAL. Within
two working days after sampling the mixture, the Contractor shall deliver gyratory cylinders to the
District laboratory for Department verification testing. The High ESAL mixture test results shall
meet the requirements of Articles 1030.05(d)(3) and 1030.05(d)(4). The Low ESAL mixture test
results shall meet the requirements of Article 1030.05(d)(4). The required number and size of
prepared samples submitted for the Hamburg wheel and I-FIT testing shall be according to the
“High ESAL - Required Samples for Verification Testing” table in Article 1030.05(d)(3) above.”
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Add the following to the end of Article 1030.10 of the Standard Specifications to read:

“Mixture sampled during first day of production shall include approximately 60 Ib (27 kg)
of additional material for the Department to conduct Hamburg wheel testing and
approximately 80 Ib (36 kg) of additional material for the Department to conduct I-FIT
testing. Within two working days after sampling, the Contractor shall deliver prepared
samples to the District laboratory for verification testing. The required number and size of
prepared samples submitted for the Hamburg wheel and I-FIT testing shall be according
to the “High ESAL - Required Samples for Verification Testing” table in Article
1030.05(d)(3) above.”

HOT-MIX ASPHALT BINDER AND SURFACE COURSE (D1)
Effective: November 1, 2019
Revised: December 1, 2021

Revise Article 1004.03(c) to read:

“(c) Gradation. The coarse aggregate gradations shall be as listed in the following table.

Use Size/Application Gradation No.
Class A-1, A-2, & A-3 3/8 in. (10 mm) Seal CA 16 or CA 20
Class A-1 1/2 in. (13 mm) Seal CA 15
Class A-2 & A-3 Cover Coat CA 14
IL-19.0; CA11 "
Stabilized Subbase IL-19.0
, SMA 12.57% CA 13¥, CA 14, or CA 16
HMA High ESAL SMA 9.52 CA 139 or CA 167
IL-9.5 CA 16, CM 13¥
IL-9.5FG CA 16
IL-19.0L CA11 "
HMA Low ESAL IL-9.5L CA 16

1/ CA 16 or CA 13 may be blended with the CA 11.

2/

The coarse aggregates used shall be capable of being combined with the fine

aggregates and mineral filler to meet the approved mix design and the mix

requirements noted herein.

3/ The specified coarse aggregate gradations may be blended.

4/

12
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Revise Article 1004.03(e) of the Supplemental Specifications to read:

“(e) Absorption. For SMA the coarse aggregate shall also have water absorption
< 2.0 percent.”

Revise the “High ESAL” portion of the table in Article 1030.01 to read:

IL-19.0, IL-9.5, IL-9.5FG, IL-4.75, SMA
Binder Courses 12.5,

“High ESAL Stabilized Subbase 1L-19.0

IL-9.5, IL-9.5FG,

SMA 12.5, SMA 9.5”

Surface Courses

Revise Note 2. and add Note 6 to Article 1030.02 of the Standard Specifications to read:
“ltem Article/Section

(g) Performance Graded Asphalt Binder (Note 6) 1032
(h) Fibers (Note 2)

Note 2. A stabilizing additive such as cellulose or mineral fiber shall be added to the SMA
mixture according to Illinois Modified AASHTO M 325. The stabilizing additive shall meet
the Fiber Quality Requirements listed in lllinois Modified AASHTO M 325. Prior to
approval and use of fibers, the Contractor shall submit a notarized certification by the
producer of these materials stating they meet these requirements. Reclaimed Asphalt
Shingles (RAS) may be used in Stone Matrix Asphalt (SMA) mixtures designed with an
SBA polymer modifier as a fiber additive if the mix design with RAS included meets
AASHTO T305 requirements. The RAS shall be from a certified source that produces
either Type | or Type 2. Material shall meet requirements noted herein and the actual
dosage rate will be determined by the Engineer.

Note 6. The asphalt binder shall be an SBS PG 76-28 when the SMA is used on a full-
depth asphalt pavement and SBS PG 76-22 when used as an overlay, except where
modified herein. The asphalt binder shall be a SBS PG 76-22 for IL-4.75, except where
modified herein..”
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Revise table in Article 1030.05(a) of the Standard Specifications to read:

“MIXTURE COMPOSITION (% PASSING) "
Sieve IL-19.0 mm SMA 12.5 SMA 9.5 IL-9.5mm IL-9.5FG IL-4.75 mm
Size min max | min | max min max min max min max min max
11/2in
(37.5 mm)
1in.
(25 mm) 100
3/4in.
(19 mm) 90 100 100
1/2in.
(12.5 mm) 75 89 80 100 100 100 100 100
3/8in.
(9.5 mm) 65 90 100 90 100 90 100 100
#4
(4.75 mm) 40 60 20 30 36 50 34 69 60 75°% 90 100
#8
(2.36 mm) 20 42 16 | 244 16 324 | 345 | 522 45 60% 70 90
#16
(1.18 mm) 15 30 10 32 25 40 50 65
#30
(600 pm) 12 16 12 18 15 30
#50
(300 um) 6 15 4 15 8 15 15 30
#100
(150 pm) 4 9 3 10 6 10 10 18
#200
(75 pm) 3.0 6.0 7.0 |9.0%| 75 9.5% | 4.0 6.0 4.0 6.5 7.0 9.0%¥
#635
(20 um) <3.0 <3.0
Ratio Dust/Asphalt
Binder 1.0 1.5 1.5 1.0 1.0 1.0

1/ Based on percent of total aggregate weight.

2/ The mixture composition shall not exceed 44 percent passing the #8 (2.36 mm)
sieve for surface courses with Ndesign = 90.

3/ Additional minus No. 200 (0.075 mm) material required by the mix design shall be
mineral filler, unless otherwise approved by the Engineer.

4/ When establishing the Adjusted Job Mix Formula (AJMF) the percent passing the
#8 (2.36 mm) sieve shall not be adjusted above the percentage stated on the table.
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5/ When establishing the Adjusted Job Mix Formula (AJMF) the percent passing the
#8 (2.36 mm) sieve shall not be adjusted below 34 percent.

6/ When the mixture is used as a binder, the maximum shall be increased by 0.5
percent passing.”

Revise Article 1030.05(b) of the Standard Specifications to read:

(b) Volumetric Requirements. The target value for the air voids of the HMA shall be 4.0 percent,
for IL-4.75 and SMA mixtures it shall be 3.5 percent and for Stabilized Subbase it shall be
3.0 percent at the design number of gyrations. The voids in the mineral aggregate (VMA)
and voids filled with asphalt binder (VFA) of the HMA design shall be based on the nominal
maximum size of the aggregate in the mix and shall conform to the following requirements.

Voids in the Mineral Aggregate (VMA),
% Minimum for Ndesign
Mix Design 30 50 70 80 90
IL-19.0 13.5 13.5 13.5
IL-9.5 15.0 15.0
IL-9.5FG 15.0 15.0
IL-4.75" 18.5
SMA-12.5125 17.0%/16.0¢
SMA-9.51/2% 17.0%/16.0¢
IL-19.0L 13.5
IL-9.5L 15.0

1/ Maximum draindown shall be 0.3 percent according to lllinois Modified
AASHTO T 305.

2/ The draindown shall be determined at the JMF asphalt binder content at the
mixing temperature plus 30°F.

3/ Applies when specific gravity of coarse aggregate is = 2.760.

4/ Applies when specific gravity of coarse aggregate is < 2.760.

5/ For surface course, the coarse aggregate can be crushed steel slag,
crystalline crushed stone or crushed sandstone. For binder course, coarse

aggregate shall be crushed stone (dolomite), crushed gravel, crystalline
crushed stone, or crushed sandstone”
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Revise the last paragraph of Article 1102.01 (a) (5) of the Standard Specifications to read:

“IL-4.75 and Stone Matrix Asphalt (SMA) mixtures which contain aggregate having
absorptions greater than or equal to 2.0 percent, or which contain steal slag sand, shall
have minimum surge bin storage plus haul time of 1.5 hours.”

Add after third sentence of Article 1030.09(b) to read:

“If the Contractor and Engineer agree the nuclear density test method is not appropriate for the
mixture, cores shall be taken at random locations determined according to the QC/QA document
"Determination of Random Density Test Site Locations". Core densities shall be determined
using the lllinois Modified AASHTO T 166 or T 275 procedure.”

Revise Table 1 and Note 4/ of Table 1 in Article 406.07(a) of the Standard Specifications to read:

Breakdown/Intermediate Final Roller Density Requirement
Roller (one or more of
(one of the following) the following)

IL-9.5, IL-9.5FG, Vp, P, Tg, 3W, Or, Os Vs, Tg, Tr, O7 As specified in
IL-19.0" Section 1030
IL-4.75 and SMA Ts, 3W, Or Te, 3W As specified in
34l Section 1030

, Ts T: As specified in
Mixtures on Articles 582.05 and
Bridge Decks ? 582.06.

“4/ The Contractor shall provide a minimum of two steel-wheeled tandem rollers (T &), and/or
three-wheel (3W) rollers for breakdown, except one of the (Tg) or (3W) rollers shall be 84
inches (2.14 m) wide and a weight of 315 pound per linear inch (PLI) (5.63 kg/mm) and one
of the (Tg) or (3W) rollers can be substituted for an oscillatory roller (Or). Tr rollers shall be a
minimum of 280 Ib/in. (50 N/mm). The 3W and Ts rollers shall be operated at a uniform speed
not to exceed 3 mph (5 km/h), with the drive roll for Tgrollers nearest the paver and maintain
an effective rolling distance of not more than 150 ft (45 m) behind the paver.”

Add the following after the fourth paragraph of Article 406.13 (b):

“The plan quantities of SMA mixtures shall be adjusted using the actual approved binder and
surface Mix Design’s Gmb.”
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Revise first paragraph of Article 1030.10 of the Standard Specifications to read:

“A test strip of 300 ton (275 metric tons), except for SMA mixtures it will be 400 ton (363
metric ton), will be required for each mixture on each contract at the beginning of HMA production
for each construction year according to the Manual of Test Procedures for Materials “Hot Mix
Asphalt Test Strip Procedures”. At the request of the Producer, the Engineer may waive the test
strip if previous construction during the current construction year has demonstrated the
constructability of the mix using Department test results.”

Revise third paragraph of Article 1030.10 of the Standard Specifications to read:

“When a test strip is constructed, the Contractor shall collect and split the mixture
according to the document “Hot-Mix Asphalt Test Strip Procedures”. The Engineer, or a
representative, shall deliver split sample to the District Laboratory for verification testing. The
Contractor shall complete mixture tests stated in Article 1030.09(a). Mixture sampled shall
include enough material for the Department to conduct mixture tests detailed in Article
1030.09(a) and in the document “Hot-Mix Asphalt Mixture Design Verification Procedure”
Section 3.3. The mixture test results shall meet the requirements of Articles 1030.05(b) and
1030.05(d), except Hamburg wheel tests will only be conducted on High ESAL mixtures during
production.”

BLUETOOTH POLE
Effective: February 25, 2015

Description. This item shall consist of furnishing and installing a conventional-type round tapered
aluminum pole with 11.5" Bolt circles and no mast arm complete with all required hardware
including bolt covers as specified herein and applicable portions of Section 1069 of the Standard
Specifications. The pole shall also be in accordance with the Solar Powered Bluetooth pole detail.

Materials. Materials shall be according to applicable portions of Section 1069 of the Standard
Specification and the following:

a) The pole shall be designed to AASHTO design criteria for 90 MPH wind loading and a
minimum 50-year design life

b) The pole shall be designed such that the deflection of the pole from the vertical axis does
not exceed one degree per 10 feet (3.04M) of nominal pole height, as caused by the dead
weight moment of design Bluetooth Detector, at height recommended by Manufacturer of
Bluetooth Detector.

c) The pole shall be coordinated with the Bluetooth Detectors being provided on this project
to be free of susceptibility to harmful harmonics with vibration damper. The pole shall
incorporate an integral vibration damper. The document submitted for approval shall
address this requirement.
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The shaft shall be of smooth circular cross section seamless tapered aluminum alloy, type
6063-T6. It shall be free of dents, kinks, ripples, scratches, or other defects. The outer wall
shall have a satin ground finish, 50 grit or finer.

The shaft shall have a cast aluminum base plate conforming to ASTM designation B108
and SG70A for aluminum alloy, welded to the pole shaft. All welding shall be performed
by the inert gas shielded arc method, and all welds shall be free from cracks and pores.
The base plate shall have slots suitable for 1 inch (25.4 mm) diameter anchor bolts and
11.5-inch nominal bolt circles.

The height of the pole shall be 30 feet (9.144m), or as otherwise noted on the plans.
The shaft shall have a nominal wall thickness of not less than 250 mils.

The shaft shall have a 4-inch by 8-inch (101.6 mm x 203.2 mm) handhole with rounded
ends.

The handhole shall be reinforced and shall have a cover of the same materials as the pole
held in place with 1/8” (3.175 mm)-20 steel core nylon screws. The holes for the screws
shall be tapped with the appropriate thread configuration. The handhole shall be located
18-inches (457.2mm) from the bottom of the pole to the centerline of the handhole.

The shaft shall be equipped with a ground lug, welded inside the shaft, suitable for No. 8
and No. 4 wires, located adjacent to and accessible from the handhole.

The Bluetooth Detectors shall be mounted on poles as shown in the plans. The
recommended mounting height for the Bluetooth sensor is 12 — 15 feet above the travelled
lane (or as recommended by the manufacturer).

Installation. The pole shall be set plumb on the foundation or Breakaway Device without the use
of shims, grout or any other leveling devices under the pole base.

Method of Measurement. This work shall be measured by payment by each pole with 11.5" bolt

circles installed.

Basis of Payment. This work shall be paid for at the contract unit price for each LIGHT POLE

(SPECIAL) installed.
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REMOVE EXISTING BRICK PAVERS

This work shall consist of the complete removal of existing brick pavers and subbase material at
the locations shown in the plans and as directed by the Engineer.

Description. Removal of the existing brick pavers and subbase material shall be performed in
accordance with the applicable portions of Section 440 of the Standard Specifications. The
existing subgrade shall be rolled or tamped to the in-kind line and grade. If additional material is
required to establish the in-kind grade, the material used shall be satisfactory to the Engineer and
placed according to Section 205 of the Standard Specifications.

Basis of Payment. This work shall be measured and paid for at the contract unit price per square
foot for REMOVE EXISTING BRICK PAVERS. This price shall include all necessary labor,
material and equipment necessary to complete the work.

STAMPED COLORED PCC SIDEWALK 5”

Description. This work shall consist of constructing integrally colored portland cement concrete
sidewalk with imprinted pattern as indicated herein and in accordance with Section 424 of the
standard specifications at the locations shown on the plans or directed by the Engineer.

Manufacturer’s data sheets shall be submitted on each product to be used, including preparation
instructions, storage and handling requirements, and installation methods.

The installer shall provide a qualified foreman or supervisor who has a minimum of three years'
experience with imprinted and textured concrete, and who has successfully completed at least
five imprinted concrete installation of high quality and similar in scope to that required. The
concrete shall be cast-in-place on the job site by trained and experienced workers. Obtain
materials from the same source for all colored and imprinted work. The Contractor shall provide
a technical representative from the color supplier for the first day of concrete placement to assist
in concrete batching and job site finishing and curing.

Prior to beginning work, provide field samples of integrally colored Portland cement concrete with
imprinted pattern, surface hardener, and cure/sealer. Samples to be 48 inches by 48 inches in
size with surface colors and patterns specified. Do not proceed with work until the workmanship,
pattern, color, and sheen are approved by the Engineer. Refinish mock-ups or provide additional
samples as required to obtain the Engineer’s approval.

The thickness of the new stamped colored PCC sidewalk shall be 5”. This item will not include
the subbase aggregate required for the installation of the sidewalk.

The stamp molds shall be semi-rigid polyurethane mats with projected texture and ridged
underside capable of imprinting texture and joint patterns to plastic concrete. The pattern to be
used shall be running bond with a textured face. Final pattern selections to be approved by the
Engineer.
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A color hardener will be required. Final pattern and color selections to be approved by the
Engineer and Municipality. The concrete mix design for all colored sidewalks shall be integrally
colored. The pay item’s use shall determine the class of concrete in accordance with Section 1020
of the Standard Specifications, with the exception that the minimum cement factor shall be 6.05
cwt. The coarse aggregate to be used shall contain no more than two percent by weight (mass)
of deleterious materials. Deleterious materials shall include substances whose disintegration is
accompanied by an increase in volume which may cause spalling of the concrete.

Integral coloring admixture shall be a non-fading synthetic oxide pigment meeting ASTM C979.
Add integral color according to the manufacturer’s instructions.

Color hardener shall be applied to the surface of the concrete according to the manufacturer’s
instructions and recommended application techniques.

Form release agent shall be a liquid membrane-forming clear curing compound conforming to
AASHTO M148, Type 1. Apply a separate curing and sealing compound for integrally colored
concrete according to the manufacturer’s instructions and recommended application techniques.
The compound should include a slip-resistant additive. Apply the curing compound at a uniform
interval after each pour to maintain a consistency in finished coloration.

Use admixture designed for use and compatibility with colored concrete pigments. Do not use
calcium chloride or admixtures containing chlorides.

The change in any material ingredient in the concrete may require a new mock-up be constructed
for the Engineer’s approval.

Imprinting tools shall be used for texturing freshly placed concrete in a pattern/texture as approved
by the Engineer. Tools are to be used according to the manufacturer’s instructions.

Colored concrete mixes for the entire project are to be consistent. If additional water is added to
the colored concrete once a truck is on site, this concrete will be rejected. Cover and protect
adjacent construction and concrete from discoloration and spillage during placement and curing
of colored concrete. Remove and replace discolored concrete as Engineer directs.

Uniformly apply liquid release agent onto the colored, still plastic state concrete to provide clean
release of imprinting tools from the concrete surface without lifting imprint or rearing concrete.

Do not cure colored concrete using plastic sheeting unless necessary due to weather conditions.
Plastic sheeting shall not be laid directly on top to the concrete as discoloration will occur. Plastic
shall be suspended above the concrete.

All completed areas of colored concrete shall be of consistent color and appearance and must

meet the approval of the Engineer. Any finished areas that are rejected by Engineer shall be
removed and replaced by Contractor at no additional cost to the Department.
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Method of Measurement. The work will be measured in square feet for the installed area. No
deductions will be made for the area(s) occupied by manholes, inlets, drainage structures, or by
any public utility appurtenances within the area.

Basis of Payment. This work will be paid for at the contract unit price per square foot for
STAMPED COLORED PCC SIDEWALK 5”, which shall include all costs for materials, equipment
and labor required to complete the work specified herein.

STATUS OF UTILITIES (D1)
Effective: June 1, 2016
Revised: January 1, 2020

Utility companies and/or municipal owners located within the construction limits of this project
have provided the following information regarding their facilities and the proposed improvements.
The tables below contain a description of specific conflicts to be resolved and/or facilities which
will require some action on the part of the Department’s contractor to proceed with work. Each
table entry includes an identification of the action necessary and, if applicable, the estimated
duration required for the resolution.

UTILITIES TO BE ADJUSTED

Conflicts noted below have been identified by following the suggested staging plan included in
the contract. The company has been notified of all conflicts and will be required to obtain the
necessary permits to complete their work; in some instances, resolution will be a function of the
construction staging. The responsible agency must relocate, or complete new installations as
noted below; this work has been deemed necessary to be complete for the Department’s
contractor to then work in the stage under which the item has been listed.
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STAGE / LOCATION

TYPE

DESCRIPTION

RESPONSIBLE
AGENCY

DURATION OF
TIME

STA 178+45, 90’ LT

Telephone

Proposed fiber
crosses existing
underground
telephone line

AT&T 60 days

STA 188+90, 85’ LT

Telephone

Proposed fiber
crosses existing
underground
telephone line

60 days
AT&T

STA 189+40, 90’ LT

Electric

Proposed fiber
crosses existing
underground electric
line

60 days
ComEd

STA 307+70, 60’ LT

Electric

Proposed fiber
crosses existing
underground electric
line

60 days
ComEd

STA 328+55, 45’ RT

Electric

Proposed fiber
crosses existing
underground electric
line

60 days
ComEd

STA 341+40, 65 RT

Electric

Proposed fiber
crosses two existing
underground electric

lines

60 days
ComEd

STA 386+90, 55’ LT

Electric

Proposed fiber
crosses existing
underground electric
line

60 days
Comed

STA 497+10, 45 LT

Telephone

Proposed fiber
crosses existing
underground
telephone line

60 days
AT&T

STA 497+10 TO STA
498+05

Telephone

Existing underground
telephone line within 5'
of proposed fiber
location; intersects
vault

60 days

AT&T

STA 497+20, 45 LT

Electric

Proposed fiber
crosses existing
underground electric
line

60 days
ComEd

STA 497+20 TO STA
197+45

Electric

Two existing
underground electric
lines within 5' of
proposed fiber
location; intersects
vault

60 days

ComEd

STA 497+35,45 LT

Gas

Proposed fiber
crosses existing

Peoples Gas 60 days
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STAGE / LOCATION

TYPE DESCRIPTION

RESPONSIBLE

DURATION OF

AGENCY TIME

underground gas line;
intersects vault

STA 498+15,45 LT

Proposed fiber
crosses existing
underground electric
line

Electric

60 days
ComEd

STA 524+70, 50’ LT

Proposed fiber
crosses existing

Telephone

underground
telephone line

60 days
AT&T

Stage 1: 390 Days Total Installation

The following contact information is what was used during the preparation of the plans as provided
by the Agency/Company responsible for resolution of the conflict.

Agency/Company
Responsible to
Resolve Conflict

Name of contact

Phone

E-mail address

Sewer Section

Jason McCubbin
Patrick Maloney

312-742-7226

AT&T —
LNS/Teleport Tamara Booker (New th3913@att.com
Communications Plans) & Tim Lapointe (614) 208-8689 tI0695@att.com
America
Anupam Verma Anupam.Verma@cityofchicago.org
City of Chicago Chuck Mann (312) 744-5070 Chuck.Mann@cityofchicago.org
Department of Water Brendan Schreiber (312) 744-0344 Brendan.Schreiber@cityofchicago.org
Management — Pablo Martinez Pablo.Martinez@cityofchicago.org

Jason.McCubbin@ctrwater.net
Patrick.Maloney@cityofchicago.org

ComEd

TBD

TBD

TBD

Lumen (CenturyLink/

Kimberly Singleton
Ben Pacocha

(847) 954-8250

Kimberly.Singleton@centurylink.com
ben.pacocha@lumen.com
relocations@lumen.com
ryan.burgeson@centurylink.com

William Charvat
Tad Easton

(866) 556-6002

Level 3) Ryan Burgeson (224) 242-4823 NationalRelo@centurylink.com
relocations@centurylink.com
relocations@brightspeed.com

Charles Schero
SandraB. Cisneros | 735) 3355588 investigations@verizon.com
MCI/Verizon Joe Chaney - . :
John Buher (219) 314-6926 john.buher@verizon.com
Jason Jarvis
Azon Mayer (312) 2407304 | O e veny.com
Peoples Gas (312) 240-4016 : :

william.charvat@peoplesgasdelivery.com

tad.eaton@peoplesgasdelivery.com
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UTILITIES TO BE WATCHED AND PROTECTED

The areas of concern noted below have been identified by following the suggested staging plan
included for the contract. The information provided is not a comprehensive list of all remaining
utilities, but those which during coordination were identified as ones which might require the
Department’s contractor to take into consideration when making the determination of the means
and methods that would be required to construct the proposed improvement. In some instances,
the contractor will be responsible to notify the owner in advance of the work to take place so
necessary staffing on the owner’s part can be secured.

Stage 1
STAGE /
LOCATION TYPE DESCRIPTION OWNER
STA176+15TO Existing underground telephone line
STA 181+90 Telephone | “ithin 5 of proposed fiber location AT&T
STA 187+60 TO Existing underground telephone line
STA 188+85 Telephone | ithin 5 of proposed fiber location AT&T
STA 188+35 TO Sanitary Sewer line within 10" of proposed fiber .
STA 190+20 Sewer location City of Northlake
Existing underground telephone line
STA 188+70, 105’ LT Telephone within 5' of proposed mast arm pole AT&T
location
Existing underground electric line
STA 189+30, 90’ LT Electric within 10" of proposed traffic signal ComEd
post location
Existing underground electric line
STA 189+40, 85’ LT Electric within 5' of proposed mast arm pole ComEd
location
Existing underground electric line
STA 189+40, 80’ LT Electric within 5' of proposed traffic signal ComEd
post location
Existing underground electric line
STA 189+60, 65’ RT Electric within 5' of proposed pedestrian ComEd
signal post location
STA 274+65 TO Sanitary Sewer line within 25' of proposed fiber .
STA 277+85 Sewer location Village of Melrose Park
STA 275+55 TO Existing underground telephone line
STA 275+90 Telephone | iin 15" of proposed fiber location AT&T
STA 275+60 TO Existing underground telephone line
STA 275+95 Telephone | \ithin 15' of proposed fiber location AT&T
STA 275+65 TO Existing underground telephone line
STA 279+65 Telephone | “\ithin 5' of proposed fiber location AT&T
Sanitary Sewer line within 10" of proposed fiber
STA 276+45 Sewer location Village of Melrose Park
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STAGE /
LOCATION TYPE DESCRIPTION OWNER
STA 286+05 TO Existing underground telephone line
STA 292+70 Telephone | ithin 5 of proposed fiber location AT&T
Existing underground telephone line
STA 288+90 Telephone within 10" of proposed fiber location AT&T
Existing underground telephone line
STA 292+45, 80’ LT Telephone within 5' of proposed pedestrian AT&T
signal post location
STA 292+70 TO Sanitary Sewer line within 20' of proposed fiber .
STA 204+05 Sewer location Village of Melrose Park
STA 306+75 TO Existing underground telephone line
STA 307+50 Telephone within 25' of proposed fiber location AT&T
STA 307+35TO Existing underground gas line within
STA 309+75 Gas 10" of proposed fiber location Peoples Gas
STA 307+50 TO Water line within 15' of proposed fiber .
STA 309+85 Water location Village of Melrose Park
Existing underground electric line
STA 307+60, 85’ RT Electric within 10" of proposed mast arm pole ComEd
location
Existing underground electric line
STA 308+60, 95’ LT Electric within 5' of proposed mast arm pole ComEd
location
Existing underground gas line within
STA 308+65, 75’ LT Gas 10' of proposed pedestrian signal post Peoples Gas
location
STA 309+10, 60’ LT Water Proposed fiber crosses water line Village of Melrose Park
STA 308+85 TO Existing underground telephone line
STA 309+55 Telephone | ithin 25' of proposed fiber location AT&T
Existing underground electric line
STA 328+50, 50’ RT Electric within 10" of proposed mast arm pole ComEd
location
STA 340+55 TO Existing underground telephone line
STA 341+60 Telephone |\ iinin 10" of proposed fiber location ATET
Existing underground telephone line
STA 341+45, 50’' RT Telephone within 5' of proposed mast arm pole AT&T
location
Two existing underground electric
STA 341+60 TO . . o . .
STA 342+40 Electric lines within 10" of proposed fiber ComEd

location
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STAGE /
LOCATION TYPE DESCRIPTION OWNER
STA 386+30 TO Electric Existing underground electric line ComEd
STA 386+90 within 10" of proposed fiber location
STA 387+40 TO Electric Existing underground electric line ComEd
STA 389+80 within 20" of proposed fiber location
Existing underground electric line
STA 387+45,55 LT Electric within 5' of proposed pedestrian ComEd
signal post location
Existing underground electric line
STA 387+60, 60’ LT Electric within 5' of proposed pedestrian ComEd
signal post location
STA 466+05 TO Water line within 15' of proposed fiber , .
STA 467405 Water location Village of River Forest
STA 467+05, 50’ RT Water Proposed fiber crosses water line Village of River Forest
STA 467+10, 0’ RT Water Proposed fiber crosses water line Village of River Forest
, Sanitary , : .
STA 467+15,25 LT Sewer Proposed fiber crosses sewer line Village of EImwood Park
STA 467+15TO Sanitary Sewer line within 20' of proposed fiber CDWM
STA 469+55 Sewer location
STA 467+60, 40’ LT Water Proposed fiber crosses water line Village of EImwood Park
STA 467+60, 75' RT Water Water line within 5" of proposed Village of Elmwood Park
pedestrian signal post location
STA 467+90, 40’ LT S;‘gxirry Proposed fiber crosses sewer line CDWM
Existing underground telephone line
STA 497+10,45 LT Telephone within 5' of proposed mast arm pole AT&T
location
STA 497+40 TO Gas Existing underground gas line within Peobles Gas
STA 498+75 5' of proposed fiber location P
STA 497+75TO Electric Existing underground electric line ComEd
STA 498+20 within 20" of proposed fiber location
Existing underground gas line within
STA 498+20, 40’ LT Gas 5' of proposed traffic signal post Peoples Gas

location
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STAGE /
LOCATION TYPE DESCRIPTION OWNER
Existing underground electric line
STA 498+20, 40’ LT Electric within 5' of proposed traffic signal ComEd
post location
STA 523+00 TO Sanitary Sewer line within 15' of proposed fiber CDWM
STA 525+55 Sewer location
STA 524+20, 45 LT Sé‘g\',\t/aerry Proposed fiber crosses sewer line CDWM
STA 524+30,45 LT Water Proposed fiber crosses water line CDWM
Existing underground telephone line
STA 524+60, 35 RT Telephone within 10" of proposed mast arm pole AT&T
location
Existing underground telephone line
STA 524+65, 50’ LT Telephone within 5' of proposed pedestrian AT&T
signal post location
STA 549+40 TO Existing underground telephone line
STA 550+80 Telephone | ithin 5 of proposed fiber location AT&T
Existing underground electric line
STA 549+80, 45’ LT Electric within 5' of proposed mast arm pole ComEd
location
Existing underground electric line
STA 549+90, 45’ LT Electric within 5' of proposed pedestrian ComEd

signal post location

Existing underground electric line
STA 550+70,45 LT Electric within 5' of proposed pedestrian ComEd
signal post location

Existing underground electric line

STA 550+75, 50’ LT Electric within 5' of proposed mast arm pole ComEd
location
Existing underground electric line
STA 564+20, 45’ LT Electric within 5' of proposed mast arm pole ComEd
location
STA 590+65, 45' LT Sanitary Sewer line within 5' of pr_oposed mast CDWM
sewer arm pole location
Existing underground electric line
STA 590+65, 45’ LT Electric within 5' of proposed mast arm pole ComEd

location
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The following contact information is what was used during the preparation of the plans as provided
by the owner of the facility.

Agency/Company
Responsible to
Resolve Conflict

Name of contact

Phone

E-mail address

AT&T — Tamara Booker (New
LNS/Te'Iepprt Plans) & Tim (614) 208-8689 th3913@att.com
Communications ; tI0695@att.com
) Lapointe
America
Anupam Verma Anupam.Verma@cityofchicago.org
City of Chicago Chuck Mann (312) 744-5070 Chuck.Mann@cityofchicago.org
Department of Water | Brendan Schreiber (312) 744-0344 Brendan.Schreiber@cityofchicago.org
Management — Pablo Martinez Pablo.Martinez@cityofchicago.org

Sewer Section

Jason McCubbin
Patrick Maloney

312-742-7226

Jason.McCubbin@ctrwater.net
Patrick.Maloney@cityofchicago.org

City of ElImhurst

Public Works Kent Johnson (630) 530-3024 Kent.Johnson@elmhurst.org
Department
ComEd TBD TBD TBD
Reena Thomas@comcast.com
Reena Thomas Bob Schulter@comcast.com
Comcast Bob Schulter (224) 229-5861 Robert Stoll@comcast.com

Robert Stoll
Martha Gieras

(224) 229-5849

Martha Gieras@comcast.com
htinspector@comcast.net

Lumen (CenturyLink/

Kimberly Singleton
Ben Pacocha

(847) 954-8250

Kimberly.Singleton@centurylink.com
ben.pacocha@lumen.com
relocations@lumen.com
ryan.burgeson@centurylink.com

Level 3) Ryan Burgeson (224) 242-4823 NationalRelo@centurylink.com
relocations@centurylink.com
relocations@brightspeed.com

Charles Schero
MCI/Verizon Sanjgae Ié.htallr?:yeros (732) 335-5588 inyestiqations@ve;rizon.com
John Buher (219) 314-6926 john.buher@verizon.com

Jason Jarvis

Metropolitan Water
Reclamation District
of Greater Chicago

Paul Sobanski
Cedric Robertson
Margarita Johnson
Joseph Schuessler

(708) 588-4080
(708) 588-3896
(847) 568-8380

JohnsonM1@mwrd.org
SchuesslerJ@mwrd.org
MunshiM@mwrd.org

Hanif Munshi PatinoM@mwrd.org
Catherine O’Connor
Saki Forah sforah@southernco.com
Nicor Gas Michal Ann Beyke (630) 388-3319 MBeyke@southernco.com
Charles Parrott cparrot@southernco.com
hoonhoyer | 122407304 | O e ey com
Peoples Gas (312) 240-4016 : :

William Charvat
Tad Easton

(866) 556-6002

william.charvat@peoplesgasdelivery.com
tad.eaton@peoplesgasdelivery.com
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The above represents the best information available to the Department and is included for the
convenience of the bidder. The days required for conflict resolution should be considered in the
bid as this information has also been factored into the timeline identified for the project when
setting the completion date. The applicable portions of the Standard Specifications for Road and
Bridge Construction shall apply.

Estimated duration of time provided above for the first conflicts identified will begin on the date of
the executed contract regardless of the status of the utility relocations. The responsible agencies
will be working toward resolving subsequent conflicts in conjunction with contractor activities in
the number of days noted.

The estimated relocation duration must be part of the progress schedule submitted by the
contractor. A utility kickoff meeting will be scheduled between the Department, the Department’s
contractor and the utility companies when necessary. The Department’s contractor is responsible
for contacting J.U.L.I.E. prior to all excavation work.

KEEPING ARTERIAL ROADWAYS OPEN TO TRAFFIC (LANE CLOSURES ONLY)
Effective: January 22, 2003
Revised: August 10, 2017

The Contractor shall provide the necessary traffic control devices to warn the public and to
delineate the work zone as required in these Special Provisions, the Standard Specifications, the
State Standards, and the District Details.

Arterial lane closures shall be in accordance with the Standard Specifications, Highway
Standards, District Details, and the direction of the Engineer. The Contractor shall request and
gain approval from the Engineer seventy—two (72) hours in advance of all long-term (24 hrs. or
longer) lane closures.

Arterial lane closures not shown in the staging plans will not be permitted during peak traffic
volume hours.

Peak traffic volume hours are defined as weekdays (Monday through Friday) from
6:00 AM to 8:30 AM and 4:30 PM to 6:00 PM.

Private vehicles shall not be parked in the work zone. Contractor's equipment and/or vehicles
shall not be parked on the shoulders or in the median during non-working hours. The parking of
equipment and/or vehicles on State right-of-way will only be permitted at locations approved by
the Engineer in accordance with Articles 701.08 and 701.11 of the Standard Specifications.
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Should the Contractor fail to completely open and keep open all the traffic lanes to traffic in
accordance with the limitations specified above, the Contractor shall be liable to the Department
for the amount of:

One lane or ramp blocked = $1,000
Two lanes blocked = $2,500

Not as a penalty but as liquidated and ascertained damages for each and every 15 minute interval
or a portion thereof that a lane is blocked outside the allowable time limitations. Such damages
may be deducted by the Department from any monies due the Contractor. These damages shall
apply during the contract time and during any extensions of the contract time.

KEEPING ARTERIAL ROADWAYS OPEN TO TRAFFIC (WITH 15 MIN FULL STOPS)
Effective: January 22, 2003
Revised: August 10, 2017

The Contractor shall provide the necessary traffic control devices to warn the public and to
delineate the work zone as required in these Special Provisions, the Standard Specifications, the
State Standards, and the District Details.

Arterial lane closures shall be in accordance with the Standard Specifications, Highway
Standards, District Details, and the direction of the Engineer. The Contractor shall request and
gain approval from the Engineer seventy—two (72) hours in advance of all long-term (24 hrs. or
longer) lane closures.

Arterial lane closures not shown in the staging plans will not be permitted during peak traffic
volume hours.

Peak traffic volume hours are defined as weekdays (Monday through Friday) from
6:00 AM to 8:30 AM and 4:30 PM to 6:00 PM.

Full closure of all arterial lanes in one or both directions will only be permitted for a maximum of
15 minutes at a time during the off-peak traffic volume hours. During full roadway closures,
the Contractor will be required to reduce the roadway to only one open traffic lane in the affected
direction(s) of travel using the appropriate State Standard(s) and District Detail(s). Police forces
shall be notified and requested to close the remaining lane to facilitate the necessary work
activities, except that a flagger may be substituted for daytime closures with the approval of the
Engineer. The Contractor shall notify the District One Arterial Traffic Control Supervisor at 847-
705-4470 at least three (3) working days (weekends and holidays DO NOT count into this
notification time) in advance of the proposed road closures.
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Private vehicles shall not be parked in the work zone. Contractor’s equipment and/or vehicles
shall not be parked on the shoulders or in the median during non-working hours. The parking of
equipment and/or vehicles on State right-of-way will only be permitted at locations approved by
the Engineer in accordance with Articles 701.08 and 701.11 of the Standard Specifications.

Should the Contractor fail to completely open and keep open all the traffic lanes to traffic in
accordance with the limitations specified above, the Contractor shall be liable to the Department
for the amount of:

One lane or ramp blocked = $1,000
Two lanes blocked = $2,500

Not as a penalty but as liquidated and ascertained damages for each and every 15 minute interval
or a portion thereof that a lane is blocked outside the allowable time limitations. Such damages
may be deducted by the Department from any monies due the Contractor. These damages shall
apply during the contract time and during any extensions of the contract time.

MAINTENANCE OF ROADWAYS (D1)
Effective: September 30, 1985 Revised: November 1, 1996

Beginning on the date that work begins on this project, the Contractor shall assume responsibility
for normal maintenance of all existing roadways within the limits of the improvement. This normal
maintenance shall include all repair work deemed necessary by the Engineer, but shall not include
snow removal operations. Traffic control and protection for maintenance of roadways will be
provided by the Contractor as required by the Engineer.

If items of work have not been provided in the contract, or otherwise specified for payment, such
items, including the accompanying traffic control and protection required by the Engineer, will be
paid for in accordance with Article 109.04 of the Standard Specifications.

TEMPORARY INFORMATION SIGNING
Effective: November 13, 1996
Revised: January 29, 2020

Description.
This work shall consist of furnishing, installing, maintaining, relocating for various states of

construction and eventually removing temporary informational signs. Included in this item may
be ground mount signs, skid mount signs, truss mount signs, bridge mount signs, and overlay
sign panels which cover portions of existing signs.
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Materials.
Materials shall be according to the following Articles of Section 1000 - Materials:

Item Article/Section
a.) Sign Base (Note 1) 1090
b.) Sign Face (Note 2) 1091
c.) Sign Legends 1091
d.) Sign Supports 1093
e.) Overlay Panels (Note 3) 1090.02

Note 1. The Contractor may use 5/8 inch (16 mm) instead of 3/4 inch (19 mm) thick
plywood.

Note 2.  The sign face material shall be in accordance with the Department’s Fabrication
of Highway Signs Policy.

Note 3. The overlay panels shall be 0.08 inch (2 mm) thick.

GENERAL CONSTRUCTION REQUIREMENTS
Installation.
The sign sizes and legend sizes shall be verified by the Contractor prior to fabrication.

Signs which are placed along the roadway and/or within the construction zone shall be installed
according to the requirements of Article 701.14 and Article 720.04. The signs shall be 7 ft (2.1
m) above the near edge of the pavement and shall be a minimum of 2 ft (600 mm) beyond the
edge of the paved shoulder. A minimum of two (2) posts shall be used.

The attachment of temporary signs to existing bridges, sign structures or sign panels shall be
approved by the Engineer. Any damage to the existing signs and/or structures due to the
Contractor's operations shall be repaired or signs replaced, as determined by the Engineer, at the
Contractor's expense.

Method of Measurement.
This work shall be measured for payment in square feet (square meters) edge to edge
(horizontally and vertically).

All hardware, posts or skids, supports, bases for ground mounted signs, connections, which are
required for mounting these signs will be included as part of this pay item.

Basis Of Payment.
This work shall be paid for at the contract unit price per square foot (square meter) for
TEMPORARY INFORMATION SIGNING.
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TRAFFIC CONTROL AND PROTECTION (ARTERIALS) (D1)
Effective: February 1, 1996
Revised: March 1, 2011

Specific traffic control plan details and Special Provisions have been prepared for this contract.
This work shall include all labor, materials, transportation, handling and incidental work necessary
to furnish, install, maintain and remove all traffic control devices required as indicated in the plans
and as approved by the Engineer.

When traffic is to be directed over a detour route, the Contractor shall furnish, erect, maintain and
remove all applicable traffic control devices along the detour route according to the details shown
in the plans.

Method of Measurement: All traffic control (except “Traffic Control and Protection (Expressways)”
and temporary pavement markings) indicated on the traffic control plan details and specified in
the Special Provisions will be measured for payment on a lump sum basis.

Basis of Payment: All traffic control and protection will be paid for at the contract lump sum price
for TRAFFIC CONTROL AND PROTECTION (SPECIAL).

Temporary pavement markings will be paid for separately unless shown on a Standard.
TRAFFIC CONTROL PLAN (D1)

Effective: September 30, 1985

Revised: January 1, 2007

Traffic Control shall be according to the applicable sections of the Standard Specifications, the
Supplemental Specifications, the "lllinois Manual on Uniform Traffic Control Devices for Streets
and Highways", any special details and Highway Standards contained in the plans, and the
Special Provisions contained herein.

Special attention is called to Article 107.09 of the Standard Specifications and the following
Highway Standards, Details, Quality Standard for Work Zone Traffic Control Devices, Recurring
Special Provisions and Special Provisions contained herein, relating to traffic control.

The Contractor shall contact the District One Bureau of Traffic at least 72 hours in advance of
beginning work.
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STANDARDS:

701001 Off-Road Operations 2L, 2W, More Than 15' Away

701006 Off-Road Operations 2L, 2W, 15' To 24" from Pavement Edge

701101 Off-Road Operations Multilane, 15' To 24" from Pavement Edge
701106 Off-Road Operations Multilane, More Than 15' Away

701301 Lane Closure, 2L, 2W, Short Time Operations

701311 Lane Closure 2L, 2W Moving Operations - Day Only

701427 Lane Closure, Multilane, Intermittent or Moving Operation for Speeds Less 40 Mph
701501 Urban Lane Closure, 2L, 2W, Undivided

701601 Urban Lane Closure Multilane, 1W or 2W With Nontraversable Median
701606 Urban Single Lane Closure, Multilane, 2W With Mountable Median
701701 Urban Lane Closure Multilane Intersection

701801 Sidewalk, Corner or Crosswalk Closure

701901 Traffic Control Devices

704001 Temporary Concrete Barrier

DETAILS:

TC-10 Traffic Control and Protection for Side Roads, Intersections and Driveways
TC-11 Raised Reflective Pavement Markers (Snow Plow Resistant)

TC-13 District 1 Typical Pavement Markings

TC-14 Traffic Control and Protection at Turn Bays (To Remain Open to Traffic)
TC-22 Arterial Road Information Sign

TC-24 City Of Chicago Typical Pavement Markings

TC-26 Driveway Entrance Signing

SPECIAL PROVISIONS:

Maintenance of Roadways (D1)

Public Convenience and Safety (D1)

Keeping Arterial Roadways Open to Traffic (Lane Closures Only)
Work Zone Traffic Control Devices (BDE)

Contractor Cooperation

Keeping Arterial Roadways Open to Traffic (With 15 Min Full Stops)
Work Restrictions

Short Term and Temporary Pavement Markings (BDE)
Temporary Information Signing

Traffic Control 3 Protection (Arterials) (D1)

Vehicle And Equipment Warning Lights (BDE)

ACCESSIBLE PEDESTRIAN SIGNALS

Effective: April 1, 2003

Revised: November 1, 2023

888.02TS

Description. This work shall consist of furnishing and installing accessible pedestrian signals

(APS). Each APS shall consist of an interactive vibrotactile pedestrian pushbutton with speaker,
an informational sign, a light emitting diode (LED) indicator light, a solid-state electronic control
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board, a power supply, wiring, and mounting hardware. The APS shall meet the requirements of
the MUTCD and Sections 801 and 888 of the Standard Specifications, except as modified herein.

Add the following to Article 888.03 of the Standard Specifications:

A mounting bracket and/or extension shall be used to assure proper orientation and accessibility
where needed. The price of the bracket and/or extension shall be included in the cost of the
pedestrian push button. The contractor is not allowed to install a push-button assembly with the
sign below the push-button to meet mounting requirements.

Add the following to Article 1074.02(e) of the Standard Specifications:

Stations shall be designed to be mounted to a post, mast arm pole or wood pole. The station
shall be aluminum and shall accept a 3 inch round push-button assembly and a regulatory
pedestrian instruction sign according to MUTCD, sign series R10-3e 9” x 15” sign with arrow(s)
for a count-down pedestrian signal. Stations shall be powder coated yellow with a black
pushbutton and stainless steel arrow on pushbutton.

Electrical Requirements. The APS shall operate with systems providing 95 to 130 VAC, 60 Hz
and throughout an ambient air temperature range of -29 to +160 °F (-34 to +70 °C).

The APS shall contain a power protection circuit consisting of both fuse and transient protection.

Audible Indications. A pushbutton locator tone shall sound at each pushbutton and shall be
deactivated during the associated walk indication and when associated traffic signals are in
flashing mode. Pushbutton locator tones shall have a duration of 0.15 seconds or less and shall
repeat at 1-second intervals. Each actuation of the pushbutton shall be accompanied by the
speech message “Wait”. Locator tones shall be audible 6 to 12 ft from pushbutton.
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If two accessible pedestrian pushbuttons are placed less than 10 ft apart or placed on the same
pole, the audible walk and don’t walk indication shall be a speech message. This speech
message shall sound throughout the WALK interval only. Common street name shall be used and
not the route number of the street unless there is no common street name. The street name used
in programming shall reflect the street name mast arm mounted sign panel. Locations without
street name (ex. private benefit driveways, shopping plaza entrance, etc.) shall use a general
term “Commercial Driveway” as a street name for that leg. The speech message shall be modeled
after: “Street Name.” Walk Sign is on to cross “Street Name'.” For signalized intersections
utilizing exclusive pedestrian phasing, the verbal message shall be “Walk sign is on for all
crossings”. In addition, a speech pushbutton information message shall be provided by actuating
the APS pushbutton during DON'T WALK interval. This verbal message shall be modeled after:
“Wait”. The extended press option verbal massage shall be: “Wait to cross ‘Street Name’ at ‘Street

Name’.

“

Railroad Preemption.

At locations with railroad interconnection APS pushbutton shall be capable of receiving a railroad
preemption similar to a traffic signal controller and shall be hard wired to the railroad preemption
relay inside the traffic signal cabinet. A shelf mount control unit shall be provided and installed
inside the cabinet capable of receiving and transmitting the railroad preemption to all the push
buttons.

At railroad intersections all APS pushbuttons shall use the speech message and shall follow the
below speech models.

During Don’t Walk: “Wait to cross ‘Street Name’ at ‘Street Name’, Caution, Walk time shortened
when train approaches™ — this does not repeat, plays only once with every push button press.
During Walk: “Walk sign is on to cross ‘Street Name’, — this repeats as many times as possible
during Walk interval only.

During Railroad preemption: All push buttons at same time “Train Approaching” — this message

shall be repeated two times.

At locations with emergency vehicle preemption, NO additional speech message shall be
provided.

At locations with Equestrian Pushbuttons style installation the APS push buttons shall use speech
message only and shall emit the audible message from the bottom mounted push button only.

Locations with Corner Islands or Center Medians

At locations with corner islands pushbuttons shall follow the requirement of the 10 ft as specified
herein regarding the percussive tone vs a speech message. When push buttons are closer than
10 ft apart the speech message shall follow the format specified herein for the main street
crossing. The speech message shall follow the below speech models for the unusual
configurations.
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Crossing of the right turn lane from or to Corner Island: “Wait to cross right turn lane for ‘Street
Name’ at ‘Street Name’ crosswalks” and “Walk sign is on to cross right turn lane for ‘Street Name’
at ‘Street Name’ crosswalks”

Crossing from Corner Island to Corner Island where second pushbutton actuation is required:
“Wait to cross ‘Street Name’ at ‘Street Name’ to median with second pushbutton” and “Walk sign
is on to cross ‘Street Name’ to median with second pushbutton”

Center Medians on a divided highways with push buttons will require pushbutton to have a dual
arrow on the pushbutton.

Where two accessible pedestrian pushbuttons are separated by 10 ft or more, the walk indication
shall be an audible percussive tone. It shall repeat at 8 to 10 ticks per second with a dominant
frequency of 880 Hz. Percussive tone shall be uniform at all stations at the intersection and shall
not change for different directions.

Automatic volume adjustments in response to ambient traffic sound level shall be provided up to
a maximum volume of 100 dBA. Locator tone and verbal messages shall be no more than 5 dB
louder than ambient sound. Locator tone and speech message shall be programmed at same
volume one shall not be significantly louder than the other and shall be adjusted as directed by
the Engineer.

Pedestrian Pushbutton. Pedestrian pushbuttons shall be at least 2 in. (50 mm) in diameter or
width. The force required to activate the pushbutton shall be no greater than 3.51b (15.5 N).

A red LED shall be located on or near the pushbutton which, when activated, acknowledges the
pedestrians request to cross the street.

APS pushbutton systems that utilize any wireless technology including Bluetooth technology to
place calls or communicate with controller will not be allow. A central master control unit shall be
provided and installed in the traffic signal cabinet. Push button shall be connected directly to the
master control unit in the traffic signal cabinet using only 2 wires. All pushbuttons shall be capable
of placing a pedestrian call request into the controller and shall be hard wired. APS pushbuttons
shall be a direct replacement of existing standard push buttons and shall be weather resistant
with a minimum warranty of 5 years.

APS push buttons shall be compatible with one another and easily replaceable on future
replacements or maintenance repairs no multiple model variations will be allowed.

All APS pushbuttons shall come with the messages pre-programmed for each particular
intersection regardless of the location or the 10 ft separation. Final field adjustments including
percussive tone vs speech message use shall be completed once push buttons are installed in
the final location. All push buttons shall be programmed with the appropriate parameters and
settings as directed by the Engineer. These settings shall be standard for all pushbuttons and will
vary based on the manufacturer. Access to pushbutton settings shall be provided through an app
either through wired, wireless, or Bluetooth connection. Pushbutton information, settings, and
access instructions shall all be provided in a weatherproof pouch and safely stored inside each
traffic signal cabinet.
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Contractor shall remove any existing pedestrian isolation boards, field wire terminals, and any
wires to the board when easily accessible. If the pedestrian isolation board has been installed
from the factory on the back panel of the cabinet, contractor is to disconnect the power to the
isolation board and any wires while leaving the board mounted. This work shall be included in the
cost of Accessible Pedestrian Signals and will not be paid for separately.

Signage. A sign shall be located immediately above the pedestrian pushbutton and parallel to
the crosswalk controlled by the pushbutton. The sign shall conform to the following standard
MUTCD design: R10-3e.

rg START CROSSING
Watch For
Vehicles
g DONT START
j: Finish_Crossing
Py If Started

8] TIME REMAINING
w10 Finish Crossing

DON'T CROSS

PUSH BUTTON
T0 CROSS

R10-3E

Tactile Arrow. A tactile arrow, pointing in the direction of travel controlled by a pushbutton, shall
be provided on the pushbutton.

Vibrotactile Feature. The pushbutton shall pulse when depressed and shall vibrate continuously
throughout the WALK interval.

Basis of Payment. This work will be paid for at the contract unit price per each for ACCESSIBLE
PEDESTRIAN SIGNALS and shall include furnishing, installation, mounting hardware including
extension brackets if required, and programming of the push button.

ADVANCED TRANSPORTATION CONTROLLER AND CABINET
Effective: March 1, 2024
857.05TS

Description.
This work shall consist of furnishing and installing a traffic actuated solid state digital controller in

an Advanced Transportation Controller (ATC) cabinet of the type specified, meeting the
requirements of Section 857 of the Standard Specifications, and as modified herein, including
Output Assembly, Input Assembly, Service Assembly, DC Power/Communications Bus, AC Clean
Power Bus, Field Output Panel (FOP), and all necessary connections for proper operation. This
specification describes the shelf mount versions of the ATC cabinet, which uses a NEMA-style
cabinet with ATC subassemblies mounted either on a shelf or on the cabinet side walls.

If the intersection is part of an existing system and/or when specified in the plans, this work shall
consist of furnishing and installing an "Eagle" brand traffic actuated solid state controller.
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Materials.
Add the following to Article 857.02 of the Standard Specifications:

“Controllers shall be Econolite Cobalt or Eagle/Yunex M60 unless specified otherwise on
the plans or elsewhere on these specifications. Only controllers supplied by one of the
District One approved Vendors will be allowed. The controller shall be of the most recent
approved model and software version supplied by the Vendor at the time of the traffic
signal TURN-ON unless specified otherwise on the plans or these specifications. A
removable controller data key shall also be provided. The controller shall be equipped
with a 2070 series controller module for proper operation in an ATC cabinet. The controller
shall prevent phases from being omitted during program changes and after all preemption
events and shall inhibit simultaneous display of circular yellow and yellow arrow
indications.

For integration into an Advanced Traffic Management System (ATMS) such as Centracs,
Tactics, or TransSuite, the controller shall have the latest version of approved NTCIP
software installed. For operation prior to integration into an ATMS, the controller shall
maintain existing communications.”

Add the following to Article 1074.03 of the Standard Specifications:

(a) The cabinet shall be designed and manufactured with materials that will allow rigid
mounting. The cabinet shall be base mounted only. The cabinet shall not flex on its
mount. The subassemblies in the cabinet shall be removable with simple hand tools, such
as a screwdriver, and without removing any other equipment. Any components over 50 V
with exposed terminals shall be protected from incidental contact per NEC requirements.
All equipment in the cabinet shall be clearly and permanently labeled. All marker strips
shall be made of material that can be easily written on using a pencil or ballpoint pen.
Marker strips shall be located immediately below the item they are to identify and must be
clearly visible with the items installed. Card guides (top and bottom) shall be provided for
the plug-ins. All circuit boards shall be conformal coated to protect the boards from
moisture. All switches shall be guarded.

Each cabinet assembly shall be tested as a complete entity under signal load. The cabinet

shall be assembled and tested by the Manufacturer or Vendor to ensure proper
component integration operation.
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Revise the table in Article 1074.03 (a) (1) to read:

Type Approx. Police | Mounting Ventilation Remark
Volume Door
cu ft (cu m)
| Reserved
Il 5.0 (0.14) Yes Post Top | Filtered Air
Intake and
One Thermo-
Statically
Controlled Fan
i 11.5 (0.33) Yes Ground Filtered Air For Traffic Actuated
Mount Intake and Controller.
One Thermo-
Statically
Controlled Fan
v 29.0 (0.82) Yes Ground Filtered Air For Traffic Actuated
Mount Intake and Controller. Back Panel with
Two Thermo- Minimum 12 Load Switch
Statically Positions or ATC Cabinet.
Controlled Fan
\% 44.0 (1.25) Yes Ground Filtered Air For Traffic Actuated
Mount Intake and Controller. Back Panel with
Two Thermo- Minimum 12 Load Switch
Statically Positions or ATC Cabinet.
Controlled Fan

Add the following to Article 1074.03 of the Standard Specifications:

(a) (1) Optionally, a “Type 4.5/Type IV Stretched” or “Super P Stretched” cabinet shall be
provided. This cabinet has the same dimensions as a Type IV or Super P cabinet with an
additional 10 in. height. Additionally, it shall include a front and rear door with double,
vented overhangs for protection from water intrusion.

(a) (2) a. The gaskets shall be permanently bonded to the cabinet. The gaskets shall
include a polyester film to prevent the gaskets from sticking to the cabinet surface.

(a) (2) e. A rain channel shall be incorporated into the design of the main door opening to
prevent liquids from entering the enclosure. The cabinet door opening shall be a minimum
of 80 percent of the front surface of the cabinet. A stiffener plate shall be welded across
the inside of the main door to prevent flexing.

(a) (2) f. The top of the cabinet shall incorporate a 1 in. slope towards the rear to prevent
rain accumulation.
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(1P l]

Revise Article 1074.03 (a) (3) paragraph “a” to read:

“Multiple Door-Stop. The main door on the cabinet shall be equipped with a three-point
latching mechanism with nylon rollers. It shall include an automatic door stop mechanism
capable of holding the door open at approximately 90°, 120°, and 180° under windy
conditions. Manual placement of the mechanism shall not be required by field personnel.”

Add the following to Article 1074.03 of the Standard Specifications:

(a) (3) b. The main door shall utilize stainless steel hardware. The handle shall include a
vertically-mounted hasp for the attachment of an optional padlock. The handle shall not
extend beyond the perimeter of the main door at any time.

(a) (3) c. The lock assembly shall be positioned so that the handle does not cause any
interference with the key when opening the cabinet door. All external fasteners shall be
tamper-proof. The police door assembly shall be flush-mounted to the main door.

(a) (3) d. The cabinet shall be supplied with a natural aluminum mill finish. Sufficient care
shall be taken in handling to ensure that scratches are minimized. All surfaces shall be
free from weld flash. Welds shall be smooth, neatly formed, and free from cracks,
blowholes, and other irregularities. All sharp edges shall be ground smooth.

(a) (3) e. The cabinet seams shall be sealed with a tack weld on the interior of the cabinet
and a double flange at the top only. Optionally, the cabinet can be supplied as a UL listed
version with double flanges all the way around, and continuous welding of all seams.

(a) (3) f. All cabinets shall be supplied with a minimum of two removable shelves
manufactured from 5052-H32 aluminum. Shelves shall be a minimum of 10 in. deep. The
shelves shall include two (2) 1U mounting positions to install 1U rack-mounted equipment.
The rack mounting holes shall be tapped for #10-32 screws.

(a) (3) g. Cabinets shall include a set of three vertical “C” channels mounted on each
interior side wall of the cabinet for the purpose of mounting the cabinet components. The
channels shall accommodate spring mounted nuts. All mounting rails shall extend 3-1/8
in. from the bottom of the cabinet. The sidewalls shall be supplied three channels, with
the rear channel located at 8 in. from the back of the cabinet. Measured from center to
center, the middle channel shall be 8-1/2 in. from the rear channel, and the front rail shall
be 6 in. from the middle channel. The rear walls shall be supplied with three saw tooth
rails, with the left-most rail located at 8 in. from the left side of the cabinet. Measured from
center to center, the middle rail shall be located 9 in. from the left-most rail, and the right-
most rail shall be 19-1/2 in. from the middle rail. The saw tooth rails on back wall shall
allow shelf adjustments in 1/2 in. increments.
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(a) (3) h. The lower section of the cabinet shall be equipped with a louvered air entrance.
The air inlet shall be large enough to allow sufficient air flow per the rated fan capacity.
Louvers shall satisfy the NEMA rod entry test for 3R ventilated enclosures. A removeable,
disposable air filter shall be secured to the air entrance, as mentioned in 1074.03 (a) (2)

paragraph “c”.

(a) (3) i. The roof of the cabinet shall incorporate an exhaust plenum with a vent screen.
Perforations in the vent screen shall be 1/8 in. x 1/2 in. rectangular slots.

(a) (3) j. Anchor bolts shall be used to properly secure the cabinet to its base. The cabinet
flange for securing the anchor bolts shall not protrude outward from the bottom of the
cabinet. Four (4) 3/4 in. x 18 in. long right-angle anchor bolts shall be provided with the
cabinet.

(@) (3) k. All cabinets shall be pre-wired for a minimum of eight (8) phases of vehicular,
four (4) phases of pedestrian and four (4) phases of overlap operation.

1]

Revise Article 1074.03 (a) (4) paragraph “a” to read:

“Surge Suppressor. The suppressor protecting the cabinet equipment shall consist of two
stages: stage one which shall include a controller cabinet AC power protection and stage
two which shall include AC circuit protection.”

Revise Article 1074.03 (a) (5) paragraph “a” to read:
“Signal Flash in Absence of Subassemblies. The cabinet shall be capable of remaining in
flashing operation with any of the following subassemblies removed: Input Assembly,
Output Assembly, Cabinet Power Supply, and Controller.”
Remove Article 1074.03 (a) (5) paragraphs “b”, “c”, and “d”.
Replace Article 1074.03 (b) to read:
(b) ATC Cabinet Subassemblies.
(1) Output Assembly.

a. The Output Assembly shall accommodate 3U plug-in cards and be
mounted on the shelf. The shelf mounting shall include mounting flanges
to allow the rack to be bolted to the shelf.

b. The Output Assembly shall accommodate eight (8) Model 2202 High-

Density Switch Pack/Flasher Units (HDSP/FU), providing a total of 48
output channels.
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c. The Output Assembly shall accommodate one (1) Model 2218 Serial
Interface Unit (SIU) to provide interface and control via system SB1/SB2.

d. The Output Assembly shall accommodate one (1) Model 2212 Cabinet
Monitor Unit (CMUip).

e. The Output Assembly shall include a hinged front panel with four (4) Circuit
Breakers. The front panel shall be attached with thumb screws to allow
access to the wiring. The circuit breakers shall be rated at 5 A. The
breakers shall be Carling Technologies “B” series or approved equal. Each
breaker shall protect two (2) HDSPs. The breakers shall be protected by a
flip-up cover to protect against accidental activation.

f.  The Output Assembly shall utilize four (4) 24-pin connectors (Molex 39-28-
8240) or eight (8) 12-pin connectors (Molex 39-28-8120) to interface the
HDSP outputs to the Field Output Panel (FOP).

g. All exposed AC voltage on the Output Assembly circuit boards shall be
protected using a removable Lexan cover mounted on standoffs.

For a 32-channel cabinet where a second Output Assembly is used, the second
Output Assembly shall meet the same requirements as the first Output Assembly,
with the exception of accommodating a CMUip.

(2) Field Output Panel (FOP).

a. The 16-Channel FOP shall be coupled with its respective 16-Channel
Output Assembly to provide pluggable connectors for the signal output field
terminals, flash programming, and flash transfer relays.

b. The FOP shall house eight (8) Model 21H High-Density Flash Transfer
Relays (HDFTRs) and sixteen (16) Flash Program Blocks (FPBs). The
HDFTRs and FPBs shall be provided to control and select the color (red,
yellow, or dark) during flashing operation.

c. HDSP Suppressors shall be provided at the field terminals for the
protection of the HDSP. These suppressors shall plug in on the back side
of the FOP.

d. Each HDFTR position shall be labeled with the number of its associated

HDSP. Each FPB position shall be labeled with the number of its
associated channel.
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e. The FOP shall be provided with sixteen (16) 6-position Phoenix Contact
terminal block model number 1777765 plugs and 1720615 sockets. Each
Field Terminal Block socket shall be labeled with the number of its
associated channel. Additional labels shall be provided to clearly indicate
which terminals correspond to the red, yellow, and green switch pack
outputs.

f. The FOP shall be mounted on the sawtooth rails on the back wall and shall
swing down using thumbscrews to provide access to the HDSP
Suppressors and the wiring for the FOP. The panel shall be angled to allow
easy access to the field terminals.

g. The FOP shall utilize eight (8) 12-pin connectors, Molex 39-28-8120, to
interface the HDSP outputs to the FOP. The cables shall be long enough
to allow the FOP to swing down with no interference.

For a 32-channel cabinet where a second FOP is used, the second FOP shall meet
the same requirements as the first FOP.

(3) Combination Output Assembly-Field Output Panel Unit (16-Channel Loadbay).

The Output Assembly and Field Output Panel shall be optionally available as a
combined unit, similar to a NEMA loadbay. This version is only available for a 16-
channel configuration.

a. The loadbay shall be mounted on the sawtooth rails at the back of the
cabinet below the bottom shelf.

b. The Output Assembly shall be mounted at the top of the loadbay.

c. The Field Output Panel shall be mounted below the Output Assembly on
an angled plate to allow easy access to the field terminals.

d. All other requirements for the Output Assembly shall meet Article 1074.03
(b) (1).

e. All other requirements for the Field Output Panel shall meet Article 1074.03
(b) (2).

(4) Input Assembly.
a. The Input Assembly shall be a 3U high shelf mounted assembly providing
twelve (12) slots of 22/44 pin PCB sockets for utilizing input devices such

as loop detectors, AC and DC isolators, and emergency vehicle preemption
(EVP) equipment.
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The Input Assembly shall accommodate one (1) Model 2218 Serial
Interface Unit (SIU) to provide interface and control between the controller
and the input devices via system SB1/SB2.

The Input Assembly shall house twelve (12) 2-channel detection modules,
six (6) 4-channel detection modules, or a combination of 2 & 4 channel
detection modules up to 24 channels.

The Input Assembly shall utilize two (2) 26-position ribbon cable
connectors, TE Connectivity model 102321-6, for connections to the Field
Input Panel.

(5) Field Input Panel (FIP).

a.

The 24-Channel FIP shall be coupled with the 24-Channel Input Assembly.
The FIP shall provide a convenient landing point with pluggable terminal
blocks for the field input wires.

The FIP shall have positions for landing twenty-four (24) two-wire inputs
and their associated earth ground wires. The landing points shall be
pluggable terminal blocks with 10 positions for each block. The terminal
blocks shall be Phoenix Contact model 1757093 or approved equivalent.

Each input terminal position shall be labeled with its associated channel
number.

The FIP shall have positions for twelve (12) pluggable Detection Module
Suppressors. The Detection Module Suppressors shall be supplied with
the cabinet if required by procurement.

The circuit board shall be mounted on a 1/8 in. thick aluminum plate that
includes mounting slots for channel mounting. The plate shall include
pressed-in PEM standoffs to mount the circuit boards.

(6) Service Assembly.

The Service Assembly shall be modular and be accessible without the use of hand
tools. The Service Assembly shall house the following items:

a.

Two (2) Model 2202-HV High-Density Switch Pack/Flasher Units
(HDSPs/FUs).

Pluggable Cabinet Suppressor/Filter — Hesco RLS model HE1750 or
approved equal.

Main Contactor.
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d. Four (4) HDFU output fuses (16-channel version) or eight (8) HDFU output
fuses (32-channel version).

e. Six (6) Circuit Breakers. The circuit breakers shall be Carling Technologies
“B” series or approved equal. The circuit breakers shall be protected by
flip-up covers to protect against accidental activation. The circuit breakers
shall be provided for the following functions:

Main — 30 A

Clean AC Power — 15 A

Raw AC Power — 15 A

Output Assembly — 15 A

HDFU #1 — Maximum 15 A

HDFU #2 — Maximum 15 A (optional, for 32-channel version only)

SahwWN -~

f. GFCI duplex receptacle.

g. Earth Ground and AC Neutral bus bars.

h. Raw AC utility power input terminal block having five screw terminals.
(7) DC Power/Communication Bus.

a. The DC Power/Communication Bus shall include eight (8) DB25 D-sub
socket connectors, TE Connectivity model 5745886-2, to interconnect the
SB1/SB2 communication ports of the assemblies and Controller. It shall
include a termination circuit at the end of the connections (S8) to prevent
radio frequency signal reflection.

b. The DC Power/Communication Bus shall include eight Phoenix Contact
connectors, model 1830635, to bring DC power to the Bus and distribute it
to the cabinet subassemblies. The copper traces for the DC voltages shall
support at least 10 Amp.

c. The circuit board shall be protected by an aluminum cover that includes the
cabinet mounting flanges.

d. The DC Power/Communication Bus shall be mounted on the left side wall
of the cabinet.

(8) AC Clean Power Bus.
The AC Clean Power Bus shall include eight (8) NEMA 5-15 receptacles to provide

AC Clean Power to the ATC Cabinet Assemblies, the Controller, and Cabinet
Power Supply.
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(9) Switch Shield.

a.

The cabinet shall include a technician switch shield. This shield shall
protect the police panel switch wiring and include technician test switches
for Stop Time, Auto/Flash, and a 24 VDC Bypass Switch. This 24 VDC
Bypass switch shall be a momentary push button switch that, when
pressed, energizes the 24 VDC to the HDSPs during Flash Mode. The
button shall be labeled “24 VDC BYPASS”. This allows a technician to
momentarily apply 24 VDC power to the HDSPs while in a Flash condition.

The switch shield shall include a duplex receptacle with USB ports for
device charging. This receptacle shall be powered by the Raw AC Power
circuit breaker.

(10) Police Panel.

a.

b.

The cabinet shall include a police panel with switches for Auto/Flash,
Signals On/Off, and Auto/Manual. The Auto/Manual shall enable Manual
Control Enable in the controller when in the Manual position.

The cabinet shall include a hard-wired manual control cable with a 6 ft
coiled cord. This cable shall enable Interval Advance in the controller when
depressed.

(11) Slide-out Drawer/Shelf.

a.

b.

A telescoping slide-out drawer shall be provided for document storage.

The Slide-Out Drawer/Shelf shall be mounted underneath the shelf and
include a lip or handle for pulling.

The drawer shall have a hinged top cover.

The drawer shall be capable of accommodating one (1) complete set of
cabinet prints and manuals.

The drawer shall support 50 Ib (23 kg) in weight when fully extended.
The drawer shall open and close smoothly.

The drawer dimensions shall make maximum use of available depth
offered by the controller shelf and be a minimum of 18 in. (610mm) wide.
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(12) Detector Test Switch Assembly (optional).

a.

The Detector Test Switch Assembly shall allow a technician to initiate a call
to the controller by actuating the detectors in the Input Assembly. This
allows the detectors to be tested without a loop or pedestrian push button
actuation. This assembly shall be optional and will only be included when
directed by procurement.

The Detector Test Switch Assembly shall include twenty-four (24) toggle
switches. The switches shall be configured for On (constant call), Off (calls
are only actuated through the detector) and Call (momentary call). The
switches shall be C&K Components model 7107SYZQE or equivalent.

The assembly shall include twenty-four (24) red LED indicators to indicate
that a call has been initiated by the corresponding switch. The LED
indicators shall be Avago model HLMP-C025-P0000 or equivalent.

The detector switch calls shall be routed through the SIU located in the
Input Assembly. The assembly shall not include a separate SIU.

Multiple Detector Test Switch Assemblies may be used if multiple Input
Assemblies are included in the cabinet.

Add the following to Article 1074.03 of the Standard Specifications:

(c) ATC Cabinet Plugins.

(1) Model 2202-HV High-Density Switch Pack/Flasher Unit (HDSP/FU).

a.

b.

C.

d.

The HDSP/FU shall be compact, pluggable, modular PCB-based, and
equipped with a DIN connector.

The HDSP/FU shall be compatible with ultra-low power LED signal heads
and shall have a current monitoring feature for each output of each
channel.

The HDSP/FU shall use real-time standardized high speed SB3
communications with the Cabinet Monitor Unit to send a complete set of
RMS voltage and load current measurements.

The HDSP/FU shall be 4.5 in. H x 6.5 in. D and shall be equipped with a

handle, reset push button switch, six RYG LED indictors, four flasher LED
indicators, one power LED indicator, and two Rx/Tx LED indicators.
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The HDSP/FU can function as either a switch pack (HDSP) or as a flasher
unit (HDFU).

1. When installed in the Output Assembly, the HDSP shall provide two
RYG channels of operation (6 individual field outputs).

2. When installed in the Service Assembly, the HDFU shall function
as a four output flasher.

(2) Model 2212-HV Cabinet Monitor Unit (CMUip).

a.

The Cabinet Monitor Unit (CMUip) shall be compact, pluggable and
modular.

The CMUip shall use real-time standardized 614.4 kbps SDLC
communications with the ATC to transfer command and response data on
Serial Bus #1 (SB1).

The CMUip shall be capable of monitoring up to 32 physical switch pack
channels (RYG) and shall have optional four virtual channels.

The CMUip shall provide a Flasher Alarm feature. This alarm shall not put
the cabinet into a Flash condition.

The CMUip shall analyze the ATC output commands and field input status
to isolate the failure source by channel and color.

The CMUip configuration programming shall be provided by an
interchangeable Datakey nonvolatiie memory device. This rugged key
shall store all CMUip configuration parameters and shall eliminate
programming using jumpers, diodes, or DIP switches.

The CMUip shall maintain a nonvolatile event log recording the complete
intersection status as well as time stamped previous fault events, AC Line
events, configuration changes, monitor resets, cabinet temperature and
true RMS voltages and currents for all field inputs.

The signal sequence history log stored in nonvolatile memory graphically

shall display up to 30 seconds of signal status prior to the fault trigger event
with 50 ms resolution to ease diagnosing of intermittent and transient faults.
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(3) Model 2218 Serial Interface Unit (SIU).

a.

The Model 2218 Serial Interface Unit (SIU) shall be a compact, pluggable
and modular.

The SIU shall use realtime standardized 614.4 kbps SDLC
communications with the ATC to transfer command and response data on
Serial Bus #1 (SB1).

The SIU shall be equipped with 54 programmable input/output pins, four
(4) optically isolated input pins, one line sync reference input pin, and four
(4) address select input pins. The optically isolated inputs shall work with
either 12 VAC or 24 VDC.

The SIU outputs shall be rated at 150 mA continuous sink current. Each
output shall provide a 500 mA typical current limit and shall be rated to 50
V and utilize a voltage clamp for inductive transient protection.

The SIU shall be equipped with a front panel LED indicator that can report
the current SIU assembly address assignment of the SIU for cabinet
configuration verification.

The SIU shall require a nominal supply voltage of 24 VDC (+/- 2 VDC). A
voltage of 16 VDC or less shall be considered loss of power, and a voltage
of 18 VDC or greater shall be considered adequate for operation. The SIU
shall not require more than 300 mA over the voltage range of 16 VDC to
30 VDC and the power surge shall be limited to a maximum of 1.25 A from
initial application of DC power. The SIU shall not be damaged by insertion
to, or removal from, powered input or output assemblies. The SIU shall
operate normally for 700 ms after power loss.

(4) Model 2220 Auxiliary Display Unit (ADU).

a.

The ADU shall install in a 1U height of the rack space and shall provide a
menu driven user interface to the enhanced features of the CMUip monitor,
including the built-in Diagnostic Wizard.

The ADU shall provide 32 channels of Red, Yellow and Green LED
indicators that display full intersection status and 32 Blue fault status LED
indicators to identify faulty channels.

The ADU shall provide proper electrical termination to SB3.

The ADU shall have a 4 line by 20 character menu driven liquid crystal
display with backlight and heater.
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The ADU built-in Diagnostic Wizard shall automatically pinpoint faulty
signals, offer trouble-shooting guidance, and automatically isolate and
identify problems.

The ADU shall be equipped with Event Logging displaying the CMUip time-
stamped nonvolatile event log records with the complete intersection
status, as well as AC Line events, monitor resets, temperature and true
RMS voltages and currents.

(5) Model 2216 Cabinet Power Supply (CPS).

a.

The Model 2216 Cabinet Power Supply is a modular 19 in. rack mounted
power supply device providing the DC voltages necessary for operating the
ATC Cabinet. Power Factor Correction shall be provided. The PS2216-
24-HV provides a regulated 24 VDC output and a regulated 48 VDC output.
The PS2216-2412-HV model provides a regulated 24 VDC output, a
regulated 48 VDC output, and a regulated 12 VDC output option for
powering the Input Assembly devices. Unless otherwise specified, all
PS2216 requirements apply to both model types.

The CPS shall be 1U in height maximum and designed to mount into a 19
in. EIA rack. The maximum depth of the PS2216 shall be less than 8 in.

The CPS shall be powered from AC Line provided by an AC Line cord with
NEMA Type 515 plug. The input voltage range shall be 80 to 270 VAC, 45
to 65 Hz. Power Factor Correction shall be greater than 0.95.

The PS2216-2412 shall provide:

1. 48 VDC +/-2 VDC at 1 A maximum
2. 24 VDC +/-2VDC at 4 A maximum
3. 12VDC +/-1 VDC at 5 A maximum

Each DC output shall be electrically isolated from AC Mains and Earth
Ground. The 24 VDC and 12 VDC outputs share a common ground.

The DC Output Ripple on each output shall be less than 300 mVpp when
measured at 20 MHz of bandwidth using a 12 in. twisted pair-wire
terminated with a 0.1 uf & 47 pf capacitor.

The DC outputs shall attain regulated output levels within 500 ms of applied

AC Line voltage of 110 VAC nominal across the operating temperature
range and at rated full load.
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h. The DC outputs shall maintain regulated output level for a minimum of 50
ms across the operating temperature range and at rated full load.

i. All indicators shall be clear LEDs. Clear LEDs shall not depend on a
reflector or diffusion as part of its design. Clear LEDs shall not appear to
be ON when exposed to ambient light. The following indicators shall be
provided:

1. A green AC Line indicator shall illuminate to indicate Operational
input voltage is proper and the AC Line fuse is intact.

2. A green indicator shall illuminate to indicate the 48 VDC output is
active and the fuse is intact.

3. A green indicator shall illuminate to indicate the 24 VDC output is
active and the fuse is intact.

4. A green indicator shall illuminate to indicate the 12 VDC output is
active and the fuse is intact (PS2216-2412 only).

j- Banana style test jacks shall be provided on the front panel for each DC
output and DC ground. Mating banana plug spring width shall be 0.175 in.
Nominal.

k. The output connector shall be a Phoenix Contact #1825161 and shall mate
with a Phoenix Contact #1825352 or equivalent. Pin #1 shall be the right
most pin when viewed from the rear of the supply.

Table 2 — Power Supply Connector Pin-Out

Pin Function

1 +48VDC

2 48VDC Ground**

3 +24VDC

4 +12VDC (PS2216-2412
only)

5 24/12VDC Ground

6 Chassis Ground

**The 48 VDC output shall be electrically isolated from the AC Line input
and the 24VDC and 12 VDC outputs. The 48VDC Ground (pin #2) must
be connected within the cabinet to the same AC Neutral that the Cabinet
Monitor Unit (CMU) is connected to in the cabinet.
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(6) MonitorKey Programming Tool.

a.

b.

The Programming Tool provides the capability to read and write data from
the CMUip Datakey device.

The MonitorKey software shall be compatible with the CMUip-2212.

(7) Model 21H High-Density Flash Transfer Relay (HDFTR).

a.

g.

The HDFTR shall be a Struthers-Dunn model 21XBXHL-48VDC or
approved equal.

The HDFTR shall have a hermetically sealed cover and shall be moisture
proof.

The HDFTR shall be filled with dry nitrogen to protect contacts from
corrosion and to prevent condensation.

The HDFTR shall have a cupronickel cover that is salt water resistant.
The HDFTR contacts shall be rated at 10 A @ 120 VAC.
The coil of the HDFTR shall be rated at 48 VDC.

The HDFTR shall have an LED indicator to display contact transfer status.

(8) Main Contactor (MC).

a.

The MC shall be a combination solid-state and electromechanical relay in
parallel and shall be rated at 60 A @ 120 VAC and 50 A @ 240 VAC. The
coil of the MC shall be rated at 48 VDC.

The MC shall be equipped with input indicator and shall have SPST- N.O.
contacts.

The MC shall be hermetically sealed.
The MC shall be easily accessible without removing any covers or panels.

The MC shall be mounted on the Service Assembly for access to the wiring
and to view the LED indicator.
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(9) Cabinet Suppressor-Filter.

a.

b.

C.

The cabinet shall be equipped with a pluggable Cabinet Suppressor—Filter
mounted in the Service Assembly. The pluggable Cabinet Suppressor-
Filter shall be an Asco Power SHA-1250, Hesco HE1750, or approved
equivalent.

The unit shall incorporate the use of warning and failure indicators and shall
have a dry relay contact remote sensing circuit. The unit shall be modular
and pluggable with a 12-position Beau 5412 connector.

The unit shall be rated at continuous service current of 15 A and maximum
clamp voltage of 390 VAC. The unit shall filter noise and spike from 10
KHz to 25 MHz and shall have a peak surge current of 48 KA.

(10) Detection Module Suppressor.

a.

f.

The Detection Module Suppressor shall be Hesco model HEGLC-6 or Asco
Power model MRA-6LC-6.

The Detection Module Suppressor shall be modular and pluggable.

The unit shall be epoxy encapsulated and equipped with 6-position 5.08
mm Phoenix Contact or approved equal connector.

. The unit shall be able to protect 6 circuits.

The device operating voltage shall be 75 VAC and clamping voltage shall
be 130 VDC.

The device dimensions shall be 2 in. Hx 7/10 in. W x 1-1/5in. D.

(11) HDSP Protector.

a.

The HDSP Protector shall be modular and pluggable. The unit shall be a
Hesco HE103C-9, Asco MPA303-9, or approved equal.

The unit shall be epoxy encapsulated and equipped with 9-position 5.08
mm Phoenix Contact connector or approved equal.

The unit shall be able to protect 6 circuits.

The device operating voltage shall be 120 VAC and clamping voltage shall
be 340 VAC.

The unit dimensions shall be 2 in. Hx 7/10 in. W x 2 in. D.
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(d) Auxiliary Cabinet Equipment.

(1) Ventilation Fans.

a. Two (2) thermostatically controlled fans shall be provided to ventilate the
cabinet.
b. The fans shall be equipped with ball or roller bearings and shall each have
a minimum capacity of 100 cu ft of free air delivery per minute.
c. The fans shall be protected by a finger guard.
d. The fan circuit shall be protected at 125% of the fan motor ampacity.
(2) Heater.

A 200 W thermostatically controlled electric heater shall be provided.

(3) Thermostat.

a.

The thermostat shall be manually adjustable between 80°F and 170°F with
a differential of not more than 10°F between automatic turn on and off.

b. The manual adjustment shall be graded in 10°F increment scale.
c. The Thermostat shall be a Bud Industries TS-15-A or approved equal.
(4) Lighting.

a. The cabinet shall include two (2) LED light panels to illuminate the interior
of the cabinet.

b. One LED panel shall be mounted on the fan panel, and the other shall be
mounted underneath the lower shelf.

c. Both LED panels shall illuminate whenever the main cabinet door is
opened.

d. The LED panels shall be provided from an approved Vendor.

55



FAP Route 307 (IL 64)

Project CMAQ-NHPP-1DXU(858)
Section 2020-263-SUR,SW&TS
DuPage and Cook Counties
Contract No. 62N40

Basis of Payment.

This work will be paid for at the Contract unit price each for ADVANCED TRANSPORTATION
CONTROLLER AND TYPE IV CABINET; ADVANCED TRANSPORTATION CONTROLLER
AND TYPE IV STRETCHED CABINET; ADVANCED TRANSPORTATION CONTROLLER AND
TYPE V CABINET; ADVANCED TRANSPORTATION CONTROLLER AND TYPE SUPER P
CABINET; ADVANCED TRANSPORTATION CONTROLLER AND TYPE SUPER P
STRETCHED CABINET; ADVANCED TRANSPORTATION CONTROLLER AND TYPE SUPER
R CABINET; ADVANCED TRANSPORTATION CONTROLLER AND TYPE IV CABINET,
SPECIAL; ADVANCED TRANSPORTATION CONTROLLER AND TYPE IV STRETCHED
CABINET, SPECIAL; ADVANCED TRANSPORTATION CONTROLLER AND TYPE V
CABINET, SPECIAL; ADVANCED TRANSPORTATION CONTROLLER AND TYPE SUPER P
CABINET (SPECIAL); ADVANCED TRANSPORTATION CONTROLLER AND TYPE SUPER P
STRETCHED CABINET (SPECIAL); ADVANCED TRANSPORTATION CONTROLLER AND
TYPE SUPER R CABINET (SPECIAL).

CENTRACS LICENSE EXPANSION
Effective: November 1, 2023
892.06TS

Description.
This work shall consist of providing a license for the addition of a traffic signal controller to the

existing CENTRACS system and programming the intersection into the existing CENTRACS
system.

General.

This pay item may be grouped per job. For example a 50 unit license pack is acceptable for a job
with 45 intersections. Individual licenses not needed but part of package shall be provided to
IDOT Electrical Maintenance Contractor. Vendor shall coordinate with EMC contractor to transfer
the unused licenses.

The CENTRACS system shall be programmed for complete functionality of the intersection traffic
signal controller.

Basis of Payment.

This work shall be paid for at the contract unit price per each for CENTRACS LICENSE
EXPANSION. The unit price shall include all equipment; materials; licenses, programming; testing
and documentation; and labor required to add a traffic signal controller to the CENTRACS system
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COILABLE NON-METALLIC CONDUIT
Effective: May 22, 2002

Revised: July 1, 2015

810.01TS

Description.
This work shall consist of furnishing and installing empty coilable non-metallic conduit (CNC).

General.
The CNC installation shall be in accordance with Sections 810 and 811 of the Standard
Specifications except for the following:

Add the following to Article 810.03 of the Standard Specifications:

CNC meeting the requirements of NEC Article 353 shall be used for detector loop raceways to
the handholes.

Add the following to Article 811.03 of the Standard Specifications:

On temporary traffic signal installations with detector loops, CNC meeting the requirements of
NEC Article 353 shall be used for detector loop raceways from the saw-cut to 10 feet (3m) up the
wood pole, unless otherwise shown on the plans

Basis of Payment.
All installations of CNC for loop detection shall be included in the contract and not paid for
separately.

CONCRETE FOUNDATIONS
Effective: May 22, 2002
Revised: March 1, 2024
878.01TS

Add the following to Article 878.03 of the Standard Specifications:

“All anchor bolts shall be according to Article 1006.09, with all anchor bolts hot dipped
galvanized a minimum of 12 in. at the threaded end.

Depending on the foundation type, the top of foundation shall be between 1 in. and 6 in.
above finished grade or as directed by the Engineer.

No foundation is to be poured until the Resident Engineer gives their approval as to the
depth of the foundation.”
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Add the following to the first paragraph of Article 878.05 of the Standard Specifications:
“The concrete apron in front of the cabinet and UPS shall be included in this pay item.”
Revise the first paragraph of Article 878.05 of the Standard Specifications to read:

“Basis of Payment. This work will be paid for at the Contract unit price per foot (meter) of
depth of CONCRETE FOUNDATION of the type specified, or CONCRETE
FOUNDATION, TYPE A 12-INCH DIAMETER for pedestrian post concrete foundations.”

DETECTOR LOOP
Effective: May 22, 2002
Revised: March 1, 2024
886.01TS

Procedure.

A minimum of seven (7) working days prior to the Contractor cutting loops, the Contractor shall
mark the proposed loop locations and contact the Area Traffic Signal Maintenance and
Operations Engineer to inspect and approve the layout. When preformed detector loops are
installed, the Contractor shall have them inspected and approved prior to the pouring of the
Portland cement concrete surface using the same notification process as above.

Installation.
Revise Article 886.04 of the Standard Specifications to read:

“Loop detectors shall be installed according to the requirements of the “District One
Standard Traffic Signal Design Details.” Saw-cuts (homeruns on preformed detector
loops) from the loop to the edge of pavement shall be made perpendicular to the edge of
pavement when possible in order to minimize the length of the saw-cut (homerun on
preformed detector loops) unless directed otherwise by the Engineer or as shown on the
plans.

The detector loop cable insulation shall be labeled with the cable specifications.

Each loop detector lead-in wire shall be labeled in the handhole using a waterproof tag
secured to each wire with nylon ties.

Resistance to ground shall be a minimum of 500 mega-ohms under any conditions of
weather or moisture. Inductance shall be more than 50 and less than 700 microhenries.

(a) Type I. All loops installed in new asphalt pavement shall be installed in the binder
course and not in the surface course. The edge of pavement, curb, and handhole
shall be cut with a 1/4 in. (6.3 mm) deep x 4 in. (100 mm) saw cut to mark the location
of each loop cable.
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(b) Loop sealant shall be two-component thixotropic chemically cured polyurethane from
an approved Vendor. The sealant shall be installed 1/8 in. (3 mm) below the pavement
surface. If installed above the surface, the excess shall be removed immediately.

(c) Preformed. This work shall consist of furnishing and installing a rubberized or cross-
linked polyethylene heat resistant preformed traffic signal loop in accordance with the
Standard Specifications, except for the following:

1.

Preformed detector loops shall be installed in the sub-base under the Portland
cement concrete pavement. Loop lead-ins shall be extended to a temporary
protective enclosure near the proposed handhole location. The protective
enclosure shall provide sufficient protection from other construction activities and
may be buried for additional protection.

Handholes shall be placed next to the shoulder or back of curb when preformed
detector loops enter the handhole. CNC, included in this pay item, shall be used
to protect the preformed lead-ins from back of curb to the handhole.

Preformed detector loops shall be factory assembled with ends capped and sealed
against moisture and other contaminants. The loop configurations and homerun
lengths shall be assembled for the specific application. The loop and homerun
shall be constructed using a minimum 5/8 in. (16 mm) outside diameter, minimum
3/8 in. (9.5 mm) inside diameter Class A oil resistant synthetic cord reinforced
hydraulic hose with 250 psi (1,720 kPa) internal pressure rating or a similarly sized
XLPE cable jacket. The hose for the loop and homerun assembly shall be one
continuous piece. No joints or splices shall be allowed in the hose except where
necessary to connect homeruns to the loops. This will provide maximum wire
protection and loop system strength. Hose tee connections shall be heavy duty
high temperature synthetic rubber. The tee shall be of proper size to attach directly
to the hose, minimizing glue joints. The tee shall have the same flexible properties
as the hose to ensure that the whole assembly can conform to pavement
movement and shifting without cracking or breaking. For XLPE jacketed
preformed loops, all splice connections shall be soldered, sealed, and tested
before being sealed in a high impact glass impregnated plastic splice enclosure.
The wire used shall be #16 THWN stranded copper. The number of turns in the
loop shall be application specific. Homerun wire pairs shall be twisted a minimum
of eight turns per foot. No wire splices will be allowed in the preformed loop
assembly. The loop and homeruns shall be filled and sealed with a flexible sealant
to ensure complete moisture blockage and further protect the wire. The preformed
loops shall be constructed to allow a minimum of 6-1/2 ft of extra cable in the
handhole.”
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Method of Measurement.
Add the following to Article 886.05 of the Standard Specifications:

“Preformed detector loops will be measured along the detector loop embedded in the
pavement rather than the actual length of the wire. Detector loop measurements shall
include the saw cut and the length of the detector loop wire to the edge of pavement. The
detector loop wire, including all necessary connections for proper operations, from the
edge of pavement to the handhole, shall be included in the price of the detector loop.
CNC, trench and backfill, and drilling of pavement or handholes shall be included in
detector loop quantities.”

Basis of Payment.

This work shall be paid for at the contract unit price per foot (meter) for DETECTOR LOOP, TYPE
| or PREFORMED DETECTOR LOOP as specified in the plans, which price shall be payment in
full for furnishing and installing the detector loop and all related connections for proper operation.

ELECTRIC CABLE
Effective: May 22, 2002
Revised: July 1, 2015
873.01TS

Delete “or stranded, and No. 12 or” from the last sentence of Article 1076.04 (a) of the Standard
Specifications.

Add the following to the Article 1076.04(d) of the Standard Specifications:

Service cable may be single or multiple conductor cable.

ELECTRIC METER
Effective: November 1, 2023
805.02TS

Description.
This work shall consist of furnishing a ringless meter socket meeting the

requirements of the power company. The meter socket shall be installed on the side of the existing
traffic signal controller cabinet, opposite of the UPS side of the cabinet in accordance with the
details provided in the plans at existing unmetered traffic signal locations, or as directed by the
engineer.
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Materials.
The meter socket shall meet the following requirements:

CECHA Approved

Single Position

Number of Jaws = 4 Terminal

Voltage rating of 600 Volts Alternating Current
Amperage rating of 200 Continuous Ampere

Basis of Payment.

This item will be paid for at the contract unit price per each for ELECTRIC

METER. The unit price shall include all equipment, materials, and labor required to furnish, and
install the electric meter socket and related hardware components.

ELECTRIC SERVICE DISCONNECT, LIGHTING AND TRAFFIC SIGNAL
Effective: January 1, 2012

Description:

This item shall consist of furnishing and installing for the Lighting and Traffic Signal System a service
disconnect box, 2 or 3 wire mounted on a wood pole as specified below, and as shown on the detail
drawings and as directed by the Engineer.

Materials:

The disconnect box shall be NEMA 4X stainless steel, nominally 12” W x 16” H x 8” D with piano
hinged door, steel back panel, fast acting stainless steel enclosure clamps, padlock provisions and
door stop kit (Hoffman catalog #A-16H1208SS6LP/A-16P12/A-DSTOPK/C-PMK12, or approved
equal).

Circuit Breakers shall be thermal magnetic bolt-on type with a minimum interrupt capacity of 25,000
symmetrical amperes at 240 volts. Breakers shall be lockable in the off position for lockout/tag-out
compliance.

Bus bars, connectors, and lugs shall be copper, insulated and isolated, and configured to prevent
shorted conditions from tightening terminations. Lugs and connectors shall be rated for 75°C.
Overall bus sections shall be configured behind an insulating barrier shield which is removable for
access to connections. The circuit breakers and bus may be part of an approved panelboard
assembly.

Disconnect surge protector shall be suitable for 240/120 volt single phase 60Hz, AC electrical
service. Protector shall have a surge energy capability of 2160 joules or better at 8/20
microseconds, rate —40 to 60°C., with LED operating indicators and shall be UL listed per UL 1449.
The surge protector shall be a Cutler Hammer CMOV230L065XST or approved equal.
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Conduit, wire, and ground rods to complete the installation of the disconnect box shall be included
as part of this item, as required and as indicated.

Combination ground and neutral bar shall be configured with separate ground and neutral sections
and spare terminals as indicated. The heads of grounding screws shall be painted green. The

heads of neutral screws shall be painted white.

A plastic laminated layout and circuit diagram shall be affixed to the interior side of the enclosure
door.

A 2-color engraved plastic nameplate, attached with screws and engraved as indicated, shall be
provided for each main breaker.

The exact mounting height for the Electric Service Disconnect shall be field determined and marked
by the Engineer.

Electrical service shall be of the voltage indicated. Where 120 volt service is indicated, service drop
cable shall be installed accordingly and lighting main breaker and all other service appurtenances
shall be included regardless of the service voltage applied to the installation.

The electric service equipment assembly shall be UL labeled, suitable for use as service equipment.

Steel strut channel shall be provided for proper installation of the disconnect, as shown on the
disconnect mounting detail.

Electric Utility charges will be paid separately and are not part of this item.
Installation:

The Electric Service Disconnect shall be installed as indicated in the Electric Service Disconnect
detail. All work shall be fully coordinated with the electric utility company by the Contractor.

Method Of Measurement:

Each Electric Service Disconnect, installed complete as specified and as indicated on the plans,
shall be counted each for payment.

Basis Of Payment:

This item shall be paid for at the contract unit price, each, for ELECTRIC SERVICE DISCONNECT,
LIGHTING AND TRAFFIC SIGNAL, which shall be payment in full for the work.
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ELECTRIC SERVICE INSTALLATION
Effective: January 1, 2012

Description. This item shall consist of all material and labor required to extend, connect or modify
the electric services, as indicated or specified, which is over and above the work performed by the
utility. Unless otherwise indicated, the cost for the utility work, if any, will be reimbursed to the
Contractor separately under ELECTRIC UTILITY SERVICE CONNECTION. This item may apply
to the work at more than one service location and each will be paid separately.

Materials. Materials shall be in accordance with the Standard Specifications.

CONSTRUCTION REQUIREMENTS
General. The Contractor shall ascertain the work being provided by the electric utility and shall
provide all additional material and work not included by other contract pay items required to
complete the electric service work in complete compliance with the requirements of the utility.

No additional compensation will be allowed for work required for the electric service, even though
not explicitly shown on the Drawings or specified herein

Method Of Measurement. Electric Service Installation shall be counted, each.

Basis Of Payment. This work will be paid for at the contract unit price each for ELECTRIC
SERVICE INSTALLATION which shall be payment in full for the work specified herein.

ELECTRIC UTILITY SERVICE CONNECTION (COMED)
Effective: January 1, 2012

Description. This item shall consist of payment for work performed by ComEd in providing or
modifying electric service as indicated. THIS MAY INVOLVE WORK AT MORE THAN ONE
ELECTRIC SERVICE. For summary of the Electrical Service Drop Locations see the schedule
contained elsewhere herein.

CONSTRUCTION REQUIREMENTS

General. It shall be the Contractor's responsibility to contact ComEd. The Contractor shall
coordinate his work fully with the ComEd both as to the work required and the timing of the
installation. No additional compensation will be granted under this or any other item for extra work
caused by failure to meet this requirement. Please contact ComEd, New Business Center Call
Center, at 866 NEW ELECTRIC (1-866-639-3532) to begin the service connection process.
The Call Center Representatives will create a work order for the service connection. The
representative will ask the requestor for information specific to the request. The
representative will assign the request based upon the location of project.
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The Contractor should make particular note of the need for the earliest attention to arrangements
with ComEd for service. In the event of delay by ComEd, no extension of time will be considered
applicable for the delay unless the Contractor can produce written evidence of a request for electric
service within 30 days of execution.

Method Of Payment. The Contractor will be reimbursed to the exact amount of money as billed
by ComEd for its services. Work provided by the Contractor for electric service will be paid
separately as described under ELECTRIC SERVICE INSTALLATION. No extra compensation
shall be paid to the Contractor for any incidental materials and labor required to fulfill the
requirements as shown on the plans and specified herein.

For bidding purposes, this item shall be estimated as $50,000.

Basis Of Payment. This work will be paid for at the contract lump sum price for ELECTRIC
UTILITY SERVICE CONNECTION which shall be reimbursement in full for electric utility service
charges.

EMERGENCY VEHICLE PRIORITY SYSTEM
Effective: May 22, 2002

Revised: July 1, 2015

887.01TS

Revise Section 887 of the Standard Specifications to read:

It shall be the Contractor’s responsibility to contact the municipality or fire district to verify the
brand of emergency vehicle pre-emption equipment to be installed prior to the contract bidding.
The equipment must be completely compatible with all components of the equipment currently in
use by the Agency.

All new installations shall be equipped with Confirmation Beacons as shown on the "District One
Standard Traffic Signal Design Details." The Confirmation Beacon shall consist of a 6 watt Par
38 LED flood lamp with a 30 degree light spread, or a 7 watt Par 30 LED flood lamp with a 15
degree or greater spread, maximum 7 watt energy consumption at 120V, and a 2,000 hour
warranty for each direction of pre-emption. The lamp shall have an adjustable mount with a
weatherproof enclosure for cable splicing. All hardware shall be cast aluminum or stainless steel.
Holes drilled into signal poles, mast arms, or posts shall require rubber grommets. In order to
maintain uniformity between communities, the confirmation beacons shall indicate when the
control equipment receives the pre-emption signal. The pre-emption movement shall be
signalized by a flashing indication at the rate specified by Section 4L.01 of the “Manual on Uniform
Traffic Control Devices,” and other applicable sections of future editions. The stopped pre-empted
movements shall be signalized by a continuous indication.
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All light operated systems shall include security and transit preemption software and operate at a
uniform rate of 14.035 Hz +0.002, or as otherwise required by the Engineer, and provide
compatible operation with other light systems currently being operated in the District.

This item shall include any required modifications to an existing traffic signal controller as a result
of the addition of the EMERGENCY VEHICLE PRIORITY SYSTEM.

Basis of Payment.

The work shall be paid for at the contract unit price each for furnishing and installing LIGHT
DETECTOR and LIGHT DETECTOR AMPLIFIER. Furnishing and installing the confirmation
beacon shall be included in the cost of the Light Detector. Any required modifications to the traffic
signal controller shall be included in the cost of the LIGHT DETECTOR AMPLIFIER. The
preemption detector amplifier shall be paid for on a basis of (1) one each per intersection controller
and shall provide operation for all movements required in the pre-emption phase sequence.

EMERGENCY VEHICLE PRIORITY SYSTEM LINE SENSOR CABLE, NO. 20 3/C
Effective: January 1, 2013

Revised: July 1, 2015

873.03TS

This work shall consist of furnishing and installing lead-in cable for light detectors installed at
existing and/or proposed ftraffic signal installations as part of an emergency vehicle priority
system. The work includes installation of the lead-in cables in existing and/or new conduit. The
electric cable shall be shielded and have (3) stranded conductors, colored blue, orange, and
yellow with a stranded tinned copper drain wire. The cable shall meet the requirements of the
vendor of the Emergency Vehicle Priority System Equipment.

Basis of Payment.

This work will be paid for at the contract unit price per foot for EMERGENCY VEHICLE PRIORITY
SYSTEM LINE SENSOR CABLE, NO. 20 3/C, which price shall be payment in full for furnishing,
installing and making all electrical connections necessary for proper operations.

EXPOSED RACEWAYS
Effective: January 1, 2012

Revise the first paragraph of Article 811.03(a) of the Standard Specifications to read:

“‘General. Rigid metal conduit installation shall be according to Article 810.05(a).
Conduits terminating in junction and pull boxes shall be terminated with insulated
and gasketed watertight threaded NEMA 4X conduit hubs. The hubs shall be
Listed under UL 514B. The insulated throat shall be rated up to 105° C. When
PVC coated conduit is utilized, the aforementioned hubs shall also be PVC
coated.”
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Add the following to Article 811.03(b) of the Standard Specifications:

“Where PVC coated conduit is utilized, all conduit fittings, couplings and clamps
shall be PVC coated. All other mounting hardware and appurtenances shall be
stainless steel.”

“The personnel installing the PVC coated conduit must be trained and certified by
the PVC coated conduit Manufacturer or Manufacturer’'s representative to install
PVC coated conduit. Documentation demonstrating this requirement must be
submitted for review and approval.”

Add the following to Article 1088.01(a) of the Standard Specifications:

All iron and steel products, which are to be incorporated into the work, including
conduit and all conduit fittings, shall be domestically manufactured or produced
and fabricated as specified in Article 106.”

Revise Article 1088.01(a)(3) of the Standard Specifications to read:

“a. PVC Coated Steel Conduit. The PVC coated rigid metal conduit shall be
UL Listed (UL 6). The PVC coating must have been investigated by UL as
providing the primary corrosion protection for the rigid metal conduit.
Ferrous fittings for general service locations shall be UL Listed with PVC
as the primary corrosion protection. Hazardous location fittings, prior to
plastic coating shall be UL listed.

b. The PVC coating shall have the following characteristics:
Hardness: 85+ Shore A Durometer
Dielectric Strength: | 400V/mil @ 60 Hz
Aging: 1,000 Hours Atlas Weatherometer
Temperature The PVC compound shall conform at 0° F. to Federal

Specifications PL-406b, Method 2051, Amendment 1
of 25 September 1952 (ASTM D 746)
Elongation: 200%

C. The exterior and interior galvanized conduit surface shall be chemically
treated to enhance PVC coating adhesion and shall also be coated with a
primer before the PVC coating to ensure a bond between the zinc substrate
and the PVC coating. The bond strength created shall be greater than the
tensile strength of the plastic coating.

d. The nominal thickness of the PVC coating shall be 1 mm (40 mils). The
PVC exterior and urethane interior coatings applied to the conduit shall
afford sufficient flexibility to permit field bending without cracking or flaking
at temperatures above -1°C (30°F).
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An interior urethane coating shall be uniformly and consistently applied to
the interior of all conduit and fittings. This internal coating shall be a nominal
2 mil thickness. The interior coating shall be applied in a manner so there
are no runs, drips, or pinholes at any point. The coating shall not peel,
flake, or chip off after a cut is made in the conduit or a scratch is made in
the coating.

Conduit bodies shall have a tongue-in-groove gasket for maximum sealing
capability. The design shall incorporate a positive placement feature to
assure proper installation. Certified test results confirming seal
performance at 15 psig (positive) and 25 in. of mercury (vacuum) for 72
hours shall be submitted for review when requested by the Engineer.

The PVC conduit shall pass the following tests:

Exterior PVC Bond test RN1:

Two parallel cuts 13 mm (1/2 inch) apart and 40 mm (1 1/2 inches)
in length shall be made with a sharp knife along the longitudinal
axis. A third cut shall be made perpendicular to and crossing the
longitudinal cuts at one end. The knife shall then be worked under
the PVC coating for 13 mm (1/2 inch) to free the coating from the
metal.

Using pliers, the freed PVC tab shall be pulled with a force applied
vertically and away from the conduit. The PVC tab shall tear rather
than cause any additional PVC coating to separate from the
substrate.

Boil Test:

Acceptable conduit coating bonds (exterior and interior) shall be
confirmed if there is no disbondment after a minimum average of
200 hours in boiling water or exposure to steam vapor at one
atmosphere. Certified test results from a national recognized
independent testing laboratory shall be submitted for review and
approval. The RN1 Bond Test and the Standard Method for
Measuring Adhesion by Tape Test shall be utilized.

Exterior Adhesion. In accordance with ASTM D870, a 6" length of
conduit test specimen shall be placed in boiling water. The
specimen shall be periodically removed, cooled to ambient
temperature and immediately tested according to the bond test
(RN1). When the PVC coating separates from the substrate, the
boil time to failure in hours shall be recorded.
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Interior Adhesion. In accordance with ASTM D3359, a 6" conduit
test specimen shall be cut in half longitudinally and placed in boiling
water or directly above boiling water with the urethane surface
facing down. The specimen shall be periodically removed, cooled
to ambient temperature and tested in accordance with the Standard
Method of Adhesion by Tape Test (ASTM D3359). When the
coating disbonds, the time to failure in hours shall be recorded.

Heat/Humidity Test:

Acceptable conduit coating bonds shall be confirmed by a minimum
average of 30 days in the Heat and Humidity Test. The RN1 Bond
Test and the Standard Method for Measuring Adhesion by Tape
Test shall be utilized.

Exterior Adhesion. In accordance with ASTM D1151, D1735,
D2247 and D4585, conduit specimens shall be placed in a heat and
humidity environment where the temperature is maintained at
150°F (66°C) and 95% relative humidity. The specimens shall be
periodically removed and a bond test (RN1) performed. When the
PVC coating separates from the substrate, the exposure time to
failure in days shall be recorded.

Interior Adhesion. In accordance with ASTM D3359, conduit
specimens shall be placed in a heat and humidity environment
where the temperature is maintained at 150°F (66°C) and 95%
relative humidity. When the coating disbonds, the time to failure in
hours shall be recorded.

Add the following to Article 1088.01(a)(4) of the Standard Specifications:
“All liquid tight flexible metal conduit fittings shall have an insulated throat to
prevent abrasion of the conductors and shall have a captive sealing O-ring gasket.
The fittings shall be Listed under UL 514B. The insulated throat shall be rated up
to 105° C.”

Revise the second paragraph of Article 811.04 of the Standard Specifications to read:
“Expansion fittings and LFNC will not be measured for payment.”

Revise Article 811.05 of the Standard Specifications to read:
“811.05 Basis of Payment. This work will be paid for at the contract unit price
per meter (foot) for CONDUIT ATTACHED TO STRUCTURE, of the diameter
specified, RIGID GALVANIZED STEEL or CONDUIT ATTACHED TO

STRUCTURE, of the diameter specified, RIGID GALVANIZED STEEL, PVC
COATED.”
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FULL-ACTUATED CONTROLLER IN EXISTING CABINET
Effective: September 26, 1995

Revised: November 1, 2023

857.01TS

Description.
This work shall consist of furnishing and installing an "Eagle" brand traffic actuated solid state

digital controller meeting the requirements of the current District One Traffic Signal Special
Provisions 857.02TS FULL-ACTUATED CONTROLLER AND CABINET and 857.02TS
RAILROAD, FULL-ACTUATED CONTROLLER AND CABINET. This pay item shall include
furnishing and installing the controller complete including malfunction management unit, load
switches and flasher relays, and all necessary connections for proper operation.

Materials.
Add the following to Article 857.02 of the Standard Specifications:

“Controllers shall be Econolite Cobalt or Eagle/Yunex M60 unless specified otherwise on
the plans or elsewhere on these specifications. Only controllers supplied by one of the
District One approved vendors will be allowed. The controller shall be of the most recent
approved model and software version supplied by the vendor at the time of the traffic
signal TURN-ON, unless specified otherwise on the plans or these specifications. A
removable controller data key shall also be provided. Individual load switches shall be
provided for each vehicle, pedestrian, and overlap phase. The controller shall prevent
phases from being omitted during program changes and after all preemption events and
shall inhibit simultaneous display of circular yellow and yellow arrow indications.

For integration into an Advanced Traffic Management System (ATMS) such as Centracs,
Tactics, or TransSuite, the controller shall have the latest version of approved NTCIP
software installed. For operation prior to integration into an ATMS, the controller shall
maintain existing communications.”

Basis of Payment.
This work will be paid for at the contract unit price each for FULL-ACTUATED CONTROLLER IN
EXISTING CABINET.
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GENERAL ELECTRICAL REQUIREMENTS
Effective: June 1, 2021

This special provision replaces Articles 801.01 — 801.07, 801.09 — 801-16 of the Standard
Specifications.

Definition. Codes, standards, and industry specifications cited for electrical work shall be by
definition the latest adopted version thereof, unless indicated otherwise.

Materials by definition shall include electrical equipment, fittings, devices, motors, appliances,
fixtures, apparatus, all hardware and appurtenances, and the like, used as part of, or in connection
with, electrical installation.

Standards of Installation. Materials shall be installed according to the manufacturer’s
recommendations, the NEC, OSHA, the NESC, and AASHTO’s Standard Specifications for
Structural Supports for Highway Signs, Luminaires, and Traffic Signals.

All like materials shall be from the same manufacturer. Listed and labeled materials shall be used
whenever possible. The listing shall be according to UL or an approved equivalent.

Safety and Protection. Safety and protection requirements shall be as follows.

Safety. Electrical systems shall not be left in an exposed or otherwise hazardous condition. All
electrical boxes, cabinets, pole handholes, etc. which contain wiring, either energized or non-
energized, shall be closed or shall have covers in place and be locked when possible, during
nonworking hours.

Protection. Electrical raceway or duct openings shall be capped or otherwise sealed from the
entrance of water and dirt. Wiring shall be protected from mechanical injury.

Equipment Grounding Conductor. All electrical systems, materials, and appurtenances shall
be grounded. Good ground continuity throughout the electrical system shall be assured, even
though every detail of the requirements is not specified or shown. Electrical circuits shall have a
continuous insulated equipment grounding conductor. When metallic conduit is used, it shall be
bonded to the equipment grounding conductor, but shall not be used as the equipment grounding
conductor.

Detector loop lead-in circuits, circuits under 50 volts, and runs of fiber optic cable will not require
an equipment grounding conductor.

Where connections are made to painted surfaces, the paint shall be scraped to fully expose metal

at the connection point. After the connection is completed, the paint system shall be repaired to
the satisfaction of the Engineer.
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Bonding of all boxes and other metallic enclosures throughout the wiring system to the equipment
grounding conductor shall be made using a splice and pigtail connection. Mechanical connectors
shall have a serrated washer at the contact surface.

All connections to structural steel or fencing shall be made with exothermic welds. Care shall be
taken not to weaken load carrying members. Where connections are made to epoxy coated
reinforcing steel, the epoxy coating shall be sufficiently removed to facilitate a mechanical
connection. The epoxy coating shall be repaired to the satisfaction of the Engineer. Where
connections are made to insulated conductors, the connection shall be wrapped with at least four
layers of electrical tape extended 6 in. (150 mm) onto the conductor insulation.

Submittals. At the preconstruction meeting, the Contractor shall submit a written listing of
manufacturers for all major electrical and mechanical items. The list of manufacturers shall be
binding, except by written request from the Contractor and approval by the Engineer. The request
shall include acceptable reasons and documentation for the change.

Within 30 calendar days after contract execution, the Contractor shall submit, for approval,
through the Traffic Operations Construction Submittals Application (TOCS) system the
manufacturer’s product data (for standard products and components) and detailed shop drawings
(for fabricated items). Submittals for the materials for each individual pay item shall be complete
in every respect. Submittals which include multiple pay items shall have all submittal material for
each item or group of items covered by a particular specification, grouped together and the
applicable pay item identified. Various submittals shall, when taken together, form a complete
coordinated package. A partial submittal will be returned without review unless prior written
permission is obtained from the Engineer.

Each PDF document must be a vector format PDF from the originating supplier or program and
not scanned images.

The submittal must clearly identify the specific model number or catalog number of the item being
proposed.

For further information and requirements regarding the TOCS system, the Contractor should
reference the TOCS Contractors User Guide.

The submittal shall be properly identified by route, section, county, and contract number.

The Contractor shall have reviewed the submittal material and affixed his/her stamp of approval,
with date and signature, for each individual item.

lllegible print, incompleteness, inaccuracy, or lack of coordination will be grounds for rejection.
Items from multiple disciplines shall not be combined on a single submittal and

transmittal. Items for lighting, signals, surveillance and CCTV must be in separate
submittals since they may be reviewed by various personnel in various locations.
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The Department may provide a list of pay items broken out by discipline upon request for a
particular contract.

The Engineer will review the submittals for conformance with the design concept of the project
according to Article 105.04 and the following. The Engineer will stamp the drawings indicating
their status as “Approved”, “Approved as Noted”, “Disapproved”, or “Information Only”. Since the
Engineer’s review is for conformance with the design concept only, it shall be the Contractor’s
responsibility to coordinate the various items into a working system as specified. The Contractor
shall not be relieved from responsibility for errors or omissions in the shop, working, or layout
drawings by the Engineer’s approval thereof. The Contractor shall still be in full compliance with

contract and specification requirements.

All submitted items reviewed and marked “Disapproved” or “Approved as Noted” shall be
resubmitted by the Contractor in their entirety, unless otherwise indicated within the submittal
comments.

Work shall not begin until the Engineer has approved the submittal. Material installed prior to
approval by the Engineer, will be subject to removal and replacement at no additional cost to the
Department.

Certifications. When certifications are specified and are available prior to material manufacture,
the certification shall be included in the submittal information. When specified and only available
after manufacture, the submittal shall include a statement of intent to furnish certification. All
certificates shall be complete with all appropriate test dates and data.

Authorized Project Delay. See Article 801.08
Maintenance transfer and Preconstruction Inspection:

General. Before performing any excavation, removal, or installation work (electrical or otherwise)
at the site, the Contractor shall request a maintenance transfer and preconstruction site inspection,
to be held in the presence of the Engineer and a representative of the party or parties responsible
for maintenance of any lighting and/or traffic control systems which may be affected by the work.
The request for the maintenance transfer and preconstruction inspection shall be made no less than
fourteen (14) calendar days prior to the desired inspection date. The maintenance transfer and
preconstruction inspection shall:

Establish the procedures for formal transfer of maintenance responsibility required for the
construction period.

Establish the approximate location and operating condition of lighting and/or traffic control systems
which may be affected by the work
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Marking of Existing Cable Systems. The party responsible for maintenance of any existing lighting
and/or traffic control systems at the project site will, at the Contractor's request, mark and/or stake,
once per location, all underground cable routes owned or maintained by the State. A project may
involve multiple "locations" where separated electrical systems are involved (i.e. different
controllers). The markings shall be taken to have a horizontal tolerance of at least 1 foot (304.8
mm) to either side. The request for the cable locations and marking shall be made at the same time
the request for the maintenance transfer and preconstruction inspection is made. The Contractor
shall exercise extreme caution where existing buried cable runs are involved. The markings of
existing systems are made strictly for assistance to the Contractor and this does not relieve the
Contractor of responsibility for the repair or replacement of any cable run damaged in the course of
his work, as specified elsewhere herein. Note that the contractor shall be entitled to only one
request for location marking of existing systems and that multiple requests may only be honored at
the contractor's expense. No locates will be made after maintenance is transferred, unless it is at
the contractor’s expense.

Condition of Existing Systems. The Contractor shall conduct an inventory of all existing electrical
system equipment within the project limits, which may be affected by the work, making note of any
parts which are found broken or missing, defective or malfunctioning. Megger and load readings
shall be taken for all existing circuits which will remain in place or be modified. If a circuit is to be
taken out in its entirety, then readings do not have to be taken. The inventory and test data shall
be reviewed with and approved by the Engineer and a record of the inventory shall be submitted to
the Engineer for the record. Without such a record, all systems transferred to the Contractor for
maintenance during construction shall be returned at the end of construction in complete, fully
operating condition.”

Maintenance and Responsibility During Construction.

Lighting Operation and Maintenance Responsibility. The scope of work shall include the
assumption of responsibility for the continuing operation and maintenance of the existing, proposed,
temporary, sign and navigation lighting, or other lighting systems and all appurtenances affected by
the work as specified elsewhere herein. Maintenance of lighting systems is specified elsewhere
and will be paid for separately

The proposed lighting system must be operational prior to opening the roadway to traffic unless
temporary lighting exists which is designed and installed to properly illuminate the roadway.

Energy and Demand Charges. The payment of basic energy and demand charges by the electric
utility for existing lighting which remains in service will continue as a responsibility of the Owner,
unless otherwise indicated. Unless otherwise indicated or required by the Engineer duplicate
lighting systems (such as temporary lighting and proposed new lighting) shall not be operated
simultaneously at the Owner's expense and lighting systems shall not be kept in operation during
long daytime periods at the Owner's expense. Upon written authorization from the Engineer to
place a proposed new lighting system in service, whether the system has passed final acceptance
or not, (such as to allow temporary lighting to be removed), the Owner will accept responsibility for
energy and demand charges for such lighting, effective the date of authorization. All other energy
and demand payments to the utility shall be the responsibility of the Contractor until final
acceptance.
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Damage to Electrical Systems. Should damage occur to any existing electrical systems through
the Contractor’s operations, the Engineer will designate the repairs as emergency or non-
emergency in nature.

Emergency repairs shall be made by the Contractor, or as determined by the Engineer, the
Department, or its agent. Non-emergency repairs shall be performed by the Contractor within six
working days following discovery or notification. All repairs shall be performed in an expeditious
manner to assure all electrical systems are operational as soon as possible. The repairs shall be
performed at no additional cost to the Department.

Lighting. An outage will be considered an emergency when three or more lights on a circuit or
three successive lights are not operational. Knocked down materials, which result in a danger to
the motoring public, will be considered an emergency repair.

Temporary aerial multi-conductor cable, with grounded messenger cable, will be permitted if it
does not interfere with traffic or other operations, and if the Engineer determines it does not
require unacceptable modification to existing installations.

Marking Proposed Locations for Highway Lighting System. The Contractor shall mark or
stake the proposed locations of all poles, cabinets, junction boxes, pull boxes, handholes, cable
routes, pavement crossings, and other items pertinent to the work. A proposed location inspection
by the Engineer shall be requested prior to any excavation, construction, or installation work after
all proposed installation locations are marked. Any work installed without location approval is
subject to corrective action at no additional cost to the Department.

Inspection of electrical work. Inspection of electrical work shall be according to Article 105.12
and the following.

Before any splice, tap, or electrical connection is covered in handholes, junction boxes, light poles,
or other enclosures, the Contractor shall notify and make available such wiring for the Engineer’s
inspection.

Testing. Before final inspection, the electrical work shall be tested. Tests may be made
progressively as parts of the work are completed or may be made when the work is complete.
Tests shall be made in the presence of the Engineer. Items which fail to test satisfactorily shall
be repaired or replaced. Tests shall include checks of control operation, system voltages, cable
insulation, and ground resistance and continuity.

The forms for recording test readings will be available from the Engineer in electronic format. The
Contractor shall provide the Engineer with a written report of all test data including the following:

Voltage Tests

Amperage Tests

Insulation Resistance Tests
Continuity tests

Detector Loop Tests
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Lighting systems. The following tests shall be made.

(1) Voltage Measurements. Voltages in the cabinet from phase to phase and phase to
neutral, at no load and at full load, shall be measured and recorded. Voltage readings
at the last termination of each circuit shall be measured and recorded.

(2) Insulation Resistance. Insulation resistance to ground of each circuit at the cabinet
shall be measured and recorded with all loads disconnected. Prior to performance of
the insulation resistance test, the Contractor shall remove all fuses within all light pole
bases on a circuit to segregate the luminaire loads.

On tests of new cable runs, the readings shall exceed 50 megohms for phase and
neutral conductors with a connected load over 20A and shall exceed 100 megohms
for conductors with a connected load of 20A or less.

On tests of cable runs which include cables which were existing in service prior to this
contract, the resistance readings shall be the same or better than the readings
recorded at the maintenance transfer at the beginning of the contract. Measurements
shall be taken with a megohm meter approved by the Engineer.

(3) Loads. The current of each circuit, phase main, and neutral shall be measured and
recorded. The Engineer may direct reasonable circuit rearrangement. The current
readings shall be within ten percent of the connected load based on material ratings.

(4) Ground Continuity. Resistance of the system ground as taken from the farthest
extension of each circuit run from the controller (i.e. check of equipment ground
continuity for each circuit) shall be measured and recorded. Readings shall not exceed
2.0 ohms, regardless of the length of the circuit.

(5) Resistance of Grounding Electrodes. Resistance to ground of all grounding electrodes
shall be measured and recorded. Measurements shall be made with a ground tester
during dry soil conditions as approved by the Engineer. Resistance to ground shall
not exceed 10 ohms.

ITS. The following test shall be made in addition to the lighting system test above.

Detector Loops. Before and after permanently securing the loop in the pavement, the
resistance, inductance, resistance to ground, and quality factor for each loop and lead-
in circuit shall be tested. The loop and lead-in circuit shall have an inductance between
20 and 2500 microhenries. The resistance to ground shall be a minimum of
50 megohms under any conditions of weather or moisture. The quality factor (Q) shall
be 5 or greater.

Fiber Optic Systems. Fiber optic testing shall be performed as required in the fiber optic cable
special provision and the fiber optic splice special provision.

75



FAP Route 307 (IL 64)

Project CMAQ-NHPP-1DXU(858)
Section 2020-263-SUR,SW&TS
DuPage and Cook Counties
Contract No. 62N40

All test results shall be furnished to the Engineer seven working days before the date the inspection
is scheduled.

Contract Guarantee. The Contractor shall provide a written guarantee for all electrical work
provided under the contract for a period of six months after the date of acceptance with the
following warranties and guarantees.

(a) The manufacturer's standard written warranty for each piece of electrical material or
apparatus furnished under the contract. The warranty for light emitting diode (LED)
modules, including the maintained minimum luminance, shall cover a minimum of 120
months from the date of delivery.

(b) The Contractor’s written guarantee that, for a period of six months after the date of final
acceptance of the work, all necessary repairs to or replacement of said warranted material
or apparatus for reasons not proven to have been caused by negligence on the part of the
user or acts of a third party shall be made by the Contractor at no additional cost to the
Department.

(c) The Contractor’s written guarantee for satisfactory operation of all electrical systems
furnished and constructed under the contract for a period of six months after final
acceptance of the work.

The warranty for an uninterruptable power supply (UPS) shall cover a minimum of two years from
date the equipment is placed in operation; however, the batteries of the UPS shall be warranted
for full replacement for a minimum of five years.

Record Drawings. Alterations and additions to the electrical installation made during the
execution of the work shall be made on the PDF copy of the as-Let documents using a PDF editor.
Hand drawn notations or markups and scanned plans are not acceptable. These drawings shall
be updated daily and shall be available for inspection by the Engineer during the work. The record
drawings shall include the following:

Cover Sheet

The Electrical Maintenance Contract Management System (EMCMS) location
designation, i.e. “L” number

Summary of Quantities, electrical items only

Legends, Schedules, and Notes

Plan Sheets

Pertinent Details

Single Line Diagrams

Other useful information useful to locate and maintain the systems.

Any modifications to the details shall be indicated. Final quantities used shall be indicated on the
Summary of Quantities. Foundation depths used shall also be listed.
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As part of the record drawings, the Contractor shall inventory all materials, new or existing, on the
project and record information on inventory sheets provided by the Engineer.

The inventory shall include:

Location of Equipment, including rack, chassis, slot as applicable.
Designation of Equipment
Equipment manufacturer
Equipment model number
Equipment Version Number
Equipment Configuration
o Addressing, IP or other
o Settings, hardware or programmed
o Equipment Serial Number

The following electronic inventory forms are available from the Engineer:

Lighting Controller Inventory
Lighting Inventory

Light Tower Inspection Checklist
ITS Location Inventory

The information shall be entered in the forms; handwritten entries will not be acceptable; except
for signatures. Electronic file shall also be included in the documentation.

When the work is complete, and seven days before the request for a final inspection, the set of
contract drawings, stamped “RECORD DRAWINGS”, shall be submitted to the Engineer for
review and approval and shall be stamped with the date and the signature of the Contractor’s
supervising Engineer or Electrician. . The record drawings shall be submitted in PDF format
through TOCS, on CD-ROM as well as hardcopy’s for review and approval.

In addition to the record drawings, PDF copies of the final catalog cuts which have been Approved
and Approved as Noted with applicable follow-up shall be submitted along with the record
drawings. The PDF files shall clearly indicate either by filename or PDF table of contents the
respective pay item number. Specific part or model numbers of items which have been selected
shall be clearly visible. Hard copies of the catalog are not required with this submittal.

The Contractor shall provide three sets of electronically produced drawings in a moisture proof
pouch to be kept on the inside door of the controller cabinet or other location approved by the
Engineer. These drawings shall show the final as-built circuit orientation(s) of the project in the form
of a single line diagram with all luminaires numbered and clearly identified for each circuit.
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Final documentation shall be submitted as a complete submittal package, i.e. record drawings, test
results, inventory, etc. shall be submitted at the same time. Partial piecemeal submittals will be
rejected without review.

A total of three hardcopies and two CD-ROMSs of the final documentation shall be submitted. The
identical material shall also be submitted through the TOCS system utilizing the following final
documentation pay item numbers:

Pay Code Description Discipline
FDLRDOOO Record Drawings - Lighting Lighting
FDSRDO000 Record Drawings - Surveillance Surveillance
FDTRDO00O Record Drawings - Traffic Signal Traffic Signal
FDIRDO0O0O Record Drawings - ITS ITS
FDLCCO000 Catalog Cuts - Lighting Lighting
FDSCCO000 Catalog Cuts — Surveillance Surveillance
FDTCCO000 Catalog Cuts — Traffic Signal Traffic Signal
FDICCO000 Catalog Cuts - ITS ITS
FDLWLO00O0 Warranty - Lighting Lighting
FDSWL000 Warranty - Surveillance Surveillance
FDTWLO0O0O0 Warranty - Traffic Signal Traffic Signal
FDIWL000 Warranty - ITS ITS
FDLTROO0O Test Results - Lighting Lighting
FDSTRO000 Test Results - Surveillance Surveillance
FDTTRO000 Test Results - Traffic Signal Traffic Signal
FDITRO0O Test Results - ITS ITS
FDLINVOO Inventory - Lighting Lighting
FDSINV0OO Inventory - Surveillance Surveillance
FDTINVOO Inventory - Traffic Signal Traffic Signal
FDIINVOO Inventory - ITS ITS
FDLGPSO00 GPS - Lighting Lighting
FDSGPSO00 GPS - Surveillance Surveillance
FDTGPS00 GPS - Traffic Signal Traffic Signal
FDIGPS00 GPS - ITS ITS

Record Drawings shall include Marked up plans, controller info, Service Info, Equipment Settings,
Manuals, Wiring Diagrams for each discipline.

Test results shall be all electrical test results, fiber optic OTDR, and Fiber Optic power meter as
applicable for each discipline.

78



FAP Route 307 (IL 64)

Project CMAQ-NHPP-1DXU(858)
Section 2020-263-SUR,SW&TS
DuPage and Cook Counties
Contract No. 62N40

GPS Documentation. In addition to the specified record drawings, the Contactor shall record GPS
coordinates of the following electrical components being installed, modified or being affected in
other ways by this contract:

All light poles and light towers.

Handholes and vaults.

Junction Boxes

Conduit roadway crossings.

Controllers.

Control Buildings.

Structures with electrical connections, i.e. DMS, lighted signs.
Electric Service locations.

CCTV Camera installations.

Roadway Surveillance installations.

Fiber Optic Splice Locations.

Fiber Optic Cables. Coordinates shall be recorded along each fiber
optic cable route every 200 feet.

All fiber optic slack locations shall be identified with quantity of slack
cable included. When sequential cable markings are available, those
markings shall be documented as cable marking into enclosure and
marking out of enclosure.

Datum to be used shall be North American 1983.

Data shall be provided electronically. The electronic format shall be compatible with MS Excel.
Latitude and Longitude shall be in decimal degrees with a minimum of 6 decimal places. Each
coordinate shall have the following information:

CoNOORrWN =

District

Description of item
Designation

Use

Approximate station
Contract Number
Date

Owner

Latitude

10. Longitude
11. Comments

A spreadsheet template will be available from the Engineer for use by the Contractor.

Accuracy. Data collected is to be mapping grade. A handheld mapping grade GPS device shall
be used for the data collection. The receiver shall support differential correction and data shall
have minimum 5 meter accuracy after post processing.
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GPS receivers integrated into cellular communication devices, recreational and automotive GPS
devices are not acceptable.

The GPS shall be the product of an established major GPS manufacturer having been in the
business for a minimum of 6 years.”

The documents on the CD shall be organized by the Electrical Maintenance Contract
Management System (EMCMS) location designation. If multiple EMCMS locations are within the
contract, separate folders shall be utilized for each location as follows:

4 ContractMe

4 101234
CatalogCuts
GPS
Inventory
RecordDrawings
TestResults
Warranty

4 L04321
CatalogCuts
GPS
Inventory
RecordDrawings
TestResults

Warranty

Extraneous information not pertaining to the specific EMCMS location shall not be included in that
particular folder and sub-folder.

The inspection will not be made until after the delivery of acceptable record drawings, specified
certifications, and the required guarantees.

The Final Acceptance Documentation Checklist shall be completed and is contained elsewhere
herein.

All CD’s shall be labeled as illustrated in the CD Label Template contained herein.
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Acceptance. Acceptance of electrical work will be given at the time when the Department
assumes the responsibility to protect and maintain the work according to Article 107.30 or at the
time of final inspection.

When the electrical work is complete, tested, and fully operational, the Contractor shall schedule
an inspection for acceptance with the Engineer no less than seven working days prior to the
desired inspection date. The Contractor shall furnish the necessary labor and equipment to make
the inspection.

A written record of the test readings taken by the Contractor according to Article 801.13 shall be
furnished to the Engineer seven working days before the date the inspection is scheduled.
Inspection will not be made until after the delivery of acceptable record drawings, specified
certifications, and the required guarantees.
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Final Acceptance Documentation Checklist

Contract No. 62N40

LOCATION
Route Common Name
Limits Section
Contract # County

Controller Designation(s)

EMC Database Location Number(s)

ITEM

(Verify)

Contractor | Resident Engineer

(Verify)

Record Drawings
-Three hardcopies (11" x 17”)
-Scanned to two CD-ROMs

[
[]

[
[]

Field Inspection Tests
-Voltage
-Amperage
-Cable Insulation Resistance
-Continuity

-Controller Ground Rod Resistance
(Three Hardcopies & scanned to two CD’s)

GPS Coordinates

-Excel file
(Check Special Provisions, Excel file scanned to two CD’s)

Job Warranty Letter

(Three Hardcopies & scanned to two CD’s)

O] O (doogd

O] O (doogd

Catalog Cut Submittals

-Approved & Approved as Noted
(Scanned to two CD’s)

[]

[]

Lighting Inventory Form

(Three Hardcopies & scanned to two CD’s)

[]

Lighting Controller Inventory Form
(Three Hardcopies & scanned to two CD’s)

[l

Light Tower Inspection Form
(If applicable, Three Hardcopies & scanned to two CD’s)

[l

Three Hardcopies & scanned to two CD’s shall be submitted for all items above. The CD ROM
shall be labeled as shown in the example contained herein.

General Notes:
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Record Drawings — The record drawings should contain contract cover sheet, summary of
quantities showing all lighting pay item sheets, proposed lighting plans and lighting detail sheets.
Submit hardcopies shall be 11” x 17” size. Temporary lighting plans and removal lighting plans
should not be part of the set.

Field Inspection Tests — Testing should be done for proposed cables. Testing shall be per
standard specifications. Forms shall be neatly filled out.

GPS Coordinates — Check special provisions “General Electrical Requirements”. Submit
electronic “EXCEL” file.

Job Warranty Letter — See standard specifications.

Cutsheet Submittal — See special provisions “General Electrical Requirements”. Scan Approved
and Approved as Noted cutsheets.

Lighting Inventory Form — Inventory form should include only proposed light poles, proposed light
towers, proposed combination (traffic/light pole) lighting and proposed underpass luminaires.

Lighting Controller Inventory Form — Form should be filled out for only proposed lighting
controllers.

Light Tower Safety Inspection Form — Form should be filled out for each proposed light tower.

84



FAP Route 307 (IL 64)

Project CMAQ-NHPP-1DXU(858)
Section 2020-263-SUR,SW&TS
DuPage and Cook Counties
Contract No. 62N40

CD LABEL FORMAT TEMPLATE.

Label must be printed; hand written labels are unacceptable and will be rejected.

Contract: 60X23
Letting: 1/20/12
Route: FAU 123 (IL 83)
Limits: IL64 to IL56

Items

Record Drawings

Submittal Date Final Approved
2/29/14 Submittals
Test Results

Inventory
Warranty Letters

Section: 123N-XYZ(L)TS
County: DuPage
Acme Construction
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HANDHOLES

Effective: January 01, 2002
Revised: November 1, 2023
814.01TS

Description.
Add the following to Section 814 of the Standard Specifications:

All conduits shall enter the handhole at a depth of 30 in. (762 mm) except for the conduits for
detector loops when the handhole is less than 5 ft (1.52 m) from the detector loop. All conduit
ends should be sealed with a waterproof sealant to prevent the entrance of contaminants into the
handhole.

Steel cable hooks shall be epoxy coated and must meet the specifications set forth in 1006.10.
Hooks shall be a minimum of 5/8 in. (16 mm) diameter with 90-degree bend and extend into the
handhole at least 6 in. (152 mm). Hooks shall be placed a minimum of 12 in. (305 mm) below the
lid or lower if additional space is required.

Precast round handholes shall not be used unless called out on the plans.

The cover of the handhole frame shall be labeled “Traffic Signals" with legible raised letters. Only

handholes serving IDOT traffic signal equipment shall have this label. Handhole covers for Red

Light Running Cameras shall be labeled “RLRC”.

Revise the third paragraph of Article 814.03 of the Standard Specifications to read:
“‘Handholes shall be constructed as shown on the plans and shall be cast-in-place or
precast concrete units. Heavy duty handholes shall be either cast-in-place or precast
concrete units.”

Revise Article 814.03(c) of the Standard Specifications to read:
“Precast Concrete. Precast concrete handholes shall be fabricated according to Article
1042.17. Where a handhole is contiguous to a sidewalk, preformed joint filler of 1/2 in.
(13 mm) thickness shall be placed between the handhole and the sidewalk.”

Add the following to Section 814 of the Standard Specifications:

Cast-In-Place Handholes.

All cast-in-place handholes shall be concrete with minimum inside dimensions of 21-1/2 in. (546
mm). Frames and lid openings shall match this dimension.

For grounding purposes, the handhole frame shall have provisions for a 7/16 in. (11 mm) diameter
stainless steel bolt cast into the frame. The covers shall have a stainless steel threaded stint
extended from the eye hook assembly for the purpose of attaching the grounding conductor to
the handhole cover.

The minimum wall thickness for heavy duty hand holes shall be 1 ft (305mm).
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Precast Round Handholes.

All precast handholes shall be concrete with an inside diameter of 30 in. (762mm). Frames and
covers shall have a minimum opening of 26 in. (660mm) and no larger than the inside diameter
of the handhole.

For grounding purposes, the handhole frame shall have provisions for a 7/16 in. (11 mm) diameter
stainless steel bolt cast into the frame. For the purpose of attaching the grounding conductor to
the handhole cover, the covers shall either have a 7/16 in. (11 mm) diameter stainless steel bolt
cast into the cover or a stainless steel threaded stint extended from an eye hook assembly. A
hole may be drilled for the bolt if one cannot be cast into the frame or cover. The head of the bolt
shall be flush or lower than the top surface of the cover.

The minimum wall thickness for precast heavy duty hand holes shall be 6 in. (152 mm).

Precast round handholes shall be only produced by an approved precast vendor.

INTERCEPT EXISTING CONDUIT

Description
This work shall consist of intercepting an existing underground conduit and rerouting into and out

of a hand hole or communication vault.

Materials
Materials shall conform to Article 810.02

Construction Requirements

Installation

The contractor shall reroute and extend the conduit as needed to allow conductors to pass through
hand hole or vault. New conduit and fittings that match existing conduit shall be added as needed
to allow conductors to pass through the hand hole or vault.

The existing cable shall be removed prior to rerouting the conduit.

Method of Measurement

This work will be measured for payment per each hole that is drilled in an existing junction box.

Basis of Payment

This work will be paid for at the contract unit price each for INTERCEPT EXISTING CONDUIT
which will be payment in full for performing the work described herein.
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LED MODULE REPLACEMENT
Effective: August 1, 2023
880.05TS

Description.
This work shall be in accordance with Sections 880, 881, 895, and 1078 of the Standard

Specifications except as modified herein. The Contractor shall remove LED modules from an
existing traffic or pedestrian signal head and furnish and install new LED modules for each
indication as shown on the plans. Lens covers and visor heaters shall be removed and
reinstalled if needed. In case of discrepancies between the plans and existing field conditions,
the Contractor shall coordinate the correct module installation with the Traffic Signal Area
Engineer. The Contractor shall recycle all LED modules at an electronics recycling facility. The
LED module must be replaced in kind for whatever color, size, and movement is being replaced
(Red, Yellow, Green, Any Color Arrows, Ped, Walk, Don’t Walk, etc.). All LED modules shall
conform to the requirements specified in the special provisions 880.01TS — LED SIGNAL HEAD
AND OPTICALLY PROGRAMMED LED SIGNAL HEAD and 881.01TS — LED PEDESTRIAN
SIGNAL MODULE REPLACEMENT.

Basis of Payment.

This work will be paid for at the contract unit price per each for LED SIGNAL MODULE
REPLACEMENT and LED PEDESTRIAN SIGNAL MODULE REPLACEMENT. All labor and
equipment required to complete this work, including removal and reinstallation of lens covers
and visor heaters, shall be included in the contract unit price.

LED SIGNAL FACE, LENS COVER
Effective: July 1, 2021

Revised: March 1, 2024

880.03TS

Description.
This work shall consist of furnishing and installing a signal lens cover with the purpose or

preventing snow buildup on and around a signal lens allowing for clear indication during inclement
weather.

This item shall fit over a 12 in. signal head lens and shall include the clear lens cover, attachment
collar, and any clips or fasteners necessary tofit it flush. The cover shall be installed in accordance
with the Manufacturer’s instructions and in a manner that prevents dust, debris, or moisture
buildup on the inside of the lens cover that could affect the signal indication visibility.

The snow resistant signal head lens cover shall be warrantied for a period of three (3) years from
final inspection and shall be free from material and workmanship defects.

Basis of Payment.

This work shall be paid for at the Contract unit price each for LED SIGNAL FACE, LENS COVER,
the price of which shall include the cost for all work and material described herein and includes
furnishing, installing, and all mounting hardware necessary for a fully operational snow resistant
signal head lens cover.
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LED SIGNAL FACE, VISOR HEATER
Effective: July 1, 2021

Revised: March 1, 2024

880.04TS

Description.
This work shall consist of furnishing and installing a heated signal visor or retrofitting an existing

signal visor with a heater to prevent snow buildup on and around a signal lens allowing for clear
signal indication during inclement weather.

The heater shall keep a constant temperature on every point of the heating element and shall not
rise above the Manufacturer’s safe temperature levels. The heater shall be made from flexible
material mounted to the underside of an existing or proposed signal visor. The heater shall be
controlled by a temperature and humidity probe to determine if conditions for snow are present.
A single probe with the LED confirmation light should be installed at the traffic signal cabinet to
control the entire intersection with the confirmation light visible from the street. Power for the
heater shall be supplied using an extra, unused wire from the signal head. Installation of the
heater shall not create conditions where dust, debris, or water can enter the inside of the signal
head. Any control modules necessary for the proper operation should be installed inside the
cabinet for easy maintenance, and its capacity should match the number of red signal head
indications present at the intersection or as directed by the Engineer.

The heating element shall operate during typical snowing conditions below 35.6°F and above 75
percent relative humidity. The heater shall be installed such that it is de-energized when traffic
signals are powered by an alternative energy source such as a generator or uninterruptible power
supply (UPS).

Revised cabinet wiring diagrams showing the heater shall be provided.

The snow resistant heated signal visor shall be warrantied for a period of three (3) years from
final inspection and free from material and workmanship defects.

Basis of Payment.

This work shall be paid for at the Contract unit price each for LED SIGNAL FACE, VISOR
HEATER, the price of which shall include the cost for all work and material described herein and
includes furnishing, installing, and all mounting hardware necessary for proper operation.
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LIGHT EMITTING DIODE (LED) PEDESTRIAN SIGNAL HEAD
Effective: May 22, 2002

Revised: March 1, 2024

881.01TS

Add the following to the third paragraph of Article 881.03 of the Standard Specifications:
“No mixing of different types of pedestrian traffic signals or displays shall be permitted.”

Delete the fourth paragraph of Article 881.03 of the Standard Specifications. Refer to the “Bagging
Signal Heads” section of the District 1 Traffic Signal Special Provision 800.01TS TRAFFIC
SIGNAL GENERAL REQUIREMENTS.

Add the following to Article 881.03 of the Standard Specifications:

“Pedestrian Countdown Signal Heads shall be 16 in. (406mm) x 18 in. (457mm) single
units with glossy yellow or black polycarbonate housings. All pedestrian head housings
shall be the same color (yellow or black) at the intersection. For new signalized
intersections and existing signalized intersections where all pedestrian heads are being
replaced, the proposed head housings shall be black. Where only selected heads are
being replaced, the proposed head housing color (yellow or black) shall match existing
head housings. Connecting hardware and mounting brackets shall be polycarbonate
(black). A corrosion resistant anti-seize lubricant shall be applied to all metallic mounting
bracket joints, and shall be visible to the inspector at the signal turn-on.

Each pedestrian signal LED module shall be fully MUTCD compliant and shall consist of
double overlay message combining full LED symbols of an Upraised Hand and a Walking
Person. “Egg Crate” type sun shields are not permitted. Numerals shall measure 9 in.
(229mm) in height and easily identified from a distance of 120 ft (36.6m).”

Materials.
Add the following to Article 1078.02 of the Standard Specifications:

“The module shall operate in one mode: Clearance Cycle Countdown Mode Only. The
countdown module shall display actual controller programmed clearance cycle and shall
start counting when the flashing clearance signal turns on and shall countdown to “0” and
turn off when the steady Upraised Hand (symbolizing Don’'t Walk) signal turns on. The
module shall not have user accessible switches or controls for modification of cycle.

At power on, the module shall enter a single automatic learning cycle. During the
automatic learning cycle, the countdown display shall remain dark.

The module shall re-program itself if it detects any increase or decrease of Pedestrian

Timing. The counting unit will go blank once a change is detected and then take one
complete pedestrian cycle (with no counter during this cycle) to adjust its buffer timer.
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If the controller preempts during the Walking Person (symbolizing Walk), the countdown
will follow the controller's directions and will adjust from Walking Person to flashing
Upraised Hand. It will start to count down during the flashing Upraised Hand.

If the controller preempts during the flashing Upraised Hand, the countdown will continue
to count down without interruption.

The next cycle following the preemption event shall use the correct, initially programmed
values.

If the controller output displays Upraised Hand steady condition and the unit has not
arrived to zero or if both the Upraised Hand and Walking Person are dark for some reason,
the unit suspends any timing and the digits will go dark.

The digits will go dark for one pedestrian cycle after loss of power of more than 1.5
seconds.

The countdown numerals shall be two (2) “7 segment” digits forming the time display
utilizing two rows of LEDs.

The LED module shall meet the requirements of the Institute of Transportation Engineers
(ITE) LED purchase specification, “Pedestrian Traffic Control Signal Indications - Part 2:
LED Pedestrian Traffic Signal Modules,” or applicable successor ITE specifications,
except as modified herein.

The LED modules shall provide constant light output under power. Modules with dimming
capabilities shall have the option disabled or set on a non-dimming operation.

In the event of a power outage, light output from the LED modules shall cease
instantaneously.

The LEDs utilized in the modules shall be AlinGaP technology for Portland Orange
(Countdown Numerals and Upraised Hand) and GaN technology for Lunar White (Walking
Person) indications.

The individual LEDs shall be wired such that a loss or the failure of one or more LED will
not result in the loss of the entire module.

See Article 801.14 of the Standard Specifications for warranty information.”
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Basis of Payment.
Add the following to the first paragraph of Article 881.04 of the Standard Specifications:

“The price shall include furnishing the equipment described above, all mounting hardware,
and installing them in satisfactory operating condition.”

Add the following to Article 881.04 of the Standard Specifications:

“If the work consists of retrofitting an existing polycarbonate pedestrian signal head and
pedestrian countdown signal head with light emitting diodes (LEDs), it will be paid for as
a PEDESTRIAN SIGNAL HEAD, LED, RETROFIT, of the type specified, and of the
particular kind of material, when specified. Price shall be payment in full for furnishing the
equipment described above including LED modules, all mounting hardware, and installing
them in satisfactory operating condition.”

LIGHT EMITTING DIODE (LED) SIGNAL HEAD AND OPTICALLY PROGRAMMED LED
SIGNAL HEAD

Effective: May 22, 2002

Revised: March 1, 2024

880.01TS

Materials.
Add the following to Section 1078 of the Standard Specifications:

“LED modules proposed for use and not previously approved by IDOT District One will
require independent testing for compliance to current VTCSH-ITE standards for the
product and be Intertek ETL Verified. This would include modules from new Vendors and
new models from IDOT District One approved Vendors.

The proposed independent testing facility shall be approved by IDOT District One.
Independent testing must include a minimum of two (2) randomly selected modules of
each type of module (i.e. ball, arrow, pedestrian, etc.) used in the District and include as
a minimum Luminous Intensity and Chromaticity tests. However, complete module
performance verification testing may be required by the Engineer to assure the accuracy
of the Vendor’s published data and previous test results. An IDOT representative will
select sample modules from the local warehouse and mark the modules for testing.
Independent test results shall meet current ITE standards and vendor’s published data.
Any module failures shall require retesting of the module type. All costs associated with
the selection of sample modules, testing, reporting, and retesting, if applicable, shall be
the responsibility of the LED module Vendor and not be a cost to this Contract.
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All signal heads shall provide 12 in. (300 mm) displays with glossy yellow or black
polycarbonate housings. All head housings shall be the same color (yellow or black) at
the intersection. For new signalized intersections and existing signalized intersections
where all signals heads are being replaced, the proposed head housings shall be black.
Where only selected heads are being replaced, the proposed head housing color (yellow
or black) shall match existing head housings. Connecting hardware and mounting
brackets shall be polycarbonate (black). A corrosion resistant anti-seize lubricant shall be
applied to all metallic mounting bracket joints and shall be visible to the inspector at the
signal turn-on. Post top mounting collars are required on all posts and shall be constructed
of the same material as the brackets.

The LED signal modules shall be replaced or repaired if an LED signal module fails to
function as intended due to workmanship or material defects. LED signal modules which
exhibit luminous intensities less than the minimum values specified in Table 1 of the ITE
Vehicle Traffic Control Signal Heads: Light Emitting Diode (LED) Circular Signal
Supplement (June 27, 2005) [VTCSH], or applicable successor ITE specifications, or show
signs of entrance of moisture or contaminants, shall be replaced or repaired. The Vendor’s
written warranty for the LED signal modules shall be dated, signed by a Vendor’s
representative, and included in the product submittal to the State. See Article 801.14 of
the Standard Specifications for warranty information.

(a) Physical and Mechanical Requirements
(1) Modules can be manufactured under this specification for the following faces:

a. 12in. (300 mm) circular, multi-section
b. 12in. (300 mm) arrow, multi-section

(2) The maximum weight of a module shall be 4 1b (1.8 kg).

(3) Each module shall be a sealed unit to include all parts necessary for operation (a
printed circuit board, power supply, a lens and gasket, etc.) and shall be
weatherproof after installation and connection.

(4) The lens of the module shall be tinted with a wavelength-matched color to reduce
sun phantom effect and enhance on/off contrast. The tinting shall be uniform
across the lens face. Polymeric lens shall provide a surface coating or chemical
surface treatment applied to provide abrasion resistance. The lens of the module
shall be integral to the unit, convex with a smooth outer surface and made of
plastic. The lens shall have a textured surface to reduce glare.

(5) The use of tinting or other materials to enhance ON/OFF contrasts shall not affect
chromaticity and shall be uniform across the face of the lens.
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(6) Each module shall have a symbol of the type of module (i.e. circle, arrow, etc.) in
the color of the module. The symbol shall be 1 in. (25.4 mm) in diameter.
Additionally, the color shall be written out in 1/2 in. (12.7mm) letters next to the
symbol.

(b) Photometric Requirements
(1) The LEDs utilized in the modules shall be AlinGaP technology for red and InGaN
for green and amber indications and shall be the ultra bright type rated for 100,000
hours of continuous operation from -40 °C to 74 °C.

(c) Electrical

(1) Maximum power consumption for LED modules as per the tables in Article
1078.01.

(2) Operating voltage of the modules shall be 120 VAC. All parameters shall be
measured at this voltage.

(3) The modules shall be operationally compatible with currently used controller
assemblies (solid state load switches, flashers, and conflict monitors).

(4) When a current of 20 mA AC or less is applied to the unit, the voltage read across
the two leads shall be 15 VAC or less.

(5) The LED modules shall provide constant light output under power. Modules with
dimming capabilities shall have the option disabled or set on a non-dimming
operation.

(6) LED arrows shall be wired such that a loss or the failure of one or more LEDs

(d) Retrofit Traffic Signal Module

The following specification requirements apply to the Retrofit module only. All general
specifications apply unless specifically superseded in this section.

(1) Retrofit modules can be manufactured under this specification for the following
faces:

a. 12in. (300 mm) circular, multi-section
b. 12in. (300 mm) arrow, multi-section

(2) Each Retrofit module shall be designed to be installed in the doorframe of a

standard traffic signal housing. The Retrofit module shall be sealed in the
doorframe with a one-piece EPDM (ethylene propylene rubber) gasket.
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(3) The maximum weight of a Retrofit module shall be 4 Ib (1.8 kg).

(4) Each Retrofit module shall be a sealed unit to include all parts necessary for
operation (a printed circuit board, power supply, a lens and gasket, etc.) and shall
be weatherproof after installation and connection.

(5) Electrical conductors for modules, including Retrofit modules, shall be 39-2/5 in. (1
m) in length, with quick disconnect terminals attached.

(6) The lens of the Retrofit module shall be integral to the unit, shall be convex with a
smooth outer surface and made of plastic or of glass.

(e) The following specification requirements apply to the 12 in. (300 mm) arrow module
only. All general specifications apply unless specifically superseded in this section.

(1) The arrow module shall meet specifications stated in Section 9.01 of the
Equipment and Material Standards of the Institute of Transportation Engineers
(November 1998) [ITE Standards], Chapter 2 (Vehicle Traffic Control Signal
Heads) or applicable successor ITE specifications for arrow indications.

(2) The LEDs arrow indication shall be a solid display with a minimum of three (3)
outlining rows of LEDs and at least one (1) fill row of LEDs.

(f) The following specification requirement applies to the 12 in. (300 mm) programmed
visibility (PV) module only. All general specifications apply unless specifically
superseded in this section.

(1) The LED module shall be a module designed and constructed to be installed in a
programmed visibility (PV) signal housing without modification to the housing.

Delete the fourth paragraph of Article 880.03 of the Standard Specifications. Refer to the

“Bagging Signal Heads” section of the District 1 Traffic Signal Special Provision 800.01TS
TRAFFIC SIGNAL GENERAL REQUIREMENTS.”
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Basis of Payment.

Add the following to the first paragraph of Article 880.04 of the Standard Specifications:

“The price shall include furnishing the equipment described above, all mounting hardware
and installing them in satisfactory operating condition.”

Revise the second paragraph of Article 880.04 of the Standard Specifications to read:

If the work consists of retrofitting an existing polycarbonate traffic signal head with light
emitting diodes (LEDs), it will be paid for as a SIGNAL HEAD, LED, RETROFIT, of the
type specified, and of the particular kind of material, when specified. Price shall be
payment in full for removal of the existing module, furnishing the equipment described
above including LED modules, all mounting hardware, and installing them in satisfactory
operating condition. The type specified will indicate the number of signal faces, the
number of signal sections in each signal face and the method of mounting.

MAST ARM ASSEMBLY AND POLE
Effective: May 22, 2002

Revised: July 01, 2015

877.01TS

Revise the second sentence of Article 1077.03 (a)(3) of the Standard Specifications to read:

Traffic signal mast arms shall be one piece construction, unless otherwise approved by the
Engineer.

Add the following to Article 1077.03 (a)(3) of the Standard Specifications:

If the Department approves painting, powder coating by the manufacturer will be required over
the galvanization in accordance with 851.01TS TRAFFIC SIGNAL PAINTING Special Provisions.

MAST ARM SIGN PANELS
Effective: May 22, 2002
Revised: July 1, 2015
720.01TS

Add the following to Article 720.02 of the Standard Specifications:

Sign stiffening channel systems shall be aluminum and meet the requirements of ASTM 6261-T5.
Sign mounting banding, buckles and buckle straps shall be manufactured from AISI 201 stainless

steel.
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MODIFY EXISTING CONTROLLER CABINET
Effective: May 22, 2002

Revised: July 1, 2015

895.01TS

The work shall consist of modifying an existing controller cabinet as follows:

(a) Uninterruptable Power Supply (UPS). The addition of uninterruptable power supply (UPS) to
an existing controller cabinet could require the relocation of the existing controller cabinet
items to allow for the installation of the uninterruptable power supply (UPS) components inside
the existing controller cabinet as outlined under Sections 862 and 1074.04 of the Standard
Specifications and the wiring of UPS alarms.

(b) Light Emitting Diode (LED) Signal Heads, Light Emitting Diode (LED) Optically Programmed
Signal Heads and Light Emitting Diode (LED) Pedestrian Signal Heads. The contractor shall
verify that the existing load switches meet the requirements of Section 1074.03(b)(2) of the
Standard Specifications and the recommended load requirements of the light emitting diode
(LED) signal heads that are being installed at the existing traffic signal. If any of the existing
load switches do not meet these requirements, they shall be replaced, as directed by the
Engineer.

(c) Light Emitting Diode (LED), Signal Head, Retrofit. The contractor shall verify that the existing
load switches meet the requirements of Section 1074.03(b)(2) of the Standard Specifications
and the recommended load requirements of light emitting diode (LED) traffic signal modules,
pedestrian signal modules, and pedestrian countdown signal modules as specified in the
plans. If any of the existing load switches do not meet these requirements, they shall be
replaced, as directed by the Engineer.

(d) This item shall include the upgrade of all non-railroad controller software to the latest version
available at the time of the signal TURN-ON.

Basis of Payment.

Modifying an existing controller cabinet will be paid for at the contract unit price per each for
MODIFY EXISTING CONTROLLER CABINET. This shall include all material and labor required
to complete the work as described above, the removal and disposal of all items removed from the
controller cabinet, as directed by the Engineer. The equipment for the Uninterruptable Power
Supply (UPS) and labor to install it in the existing controller cabinet shall be included in the pay
item Uninterruptable Power Supply, Special or Uninterruptable Power Supply, Ground Mounted.
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PEDESTRIAN SIGNAL POST
Effective: January 1, 2020

Revised:
875.02TS

Description.
This work shall consist of furnishing and installing a metal pedestrian signal post. All installations

shall meet the requirements of the “District One Standard Traffic Signal Design Details”.

Materials.

a.

General. The pedestrian signal post shall be designed to support the traffic signal
loading shown on the plans. The design and fabrication shall be according to the
Standard Specifications for Structural Supports for Highway Signs, Luminaires, and
Traffic Signals, as published by AASHTO.

Post. The post shall be made of steel or aluminum and have an outside diameter of
4 1/2 in. The post shall be threaded for assembly to the base. Aluminum posts shall
be according to the specifications for Schedule 80 aluminum pipe. Steel posts shall be
according to the specifications for Schedule 40 steel pipe.

Base. The base of a steel post shall be cast iron. The base of an aluminum post shall
be aluminum. The base shall be threaded for the attachment to the threaded post. The
base shall be approximately 10 in. high and 6 3/4 in. square at the bottom. The bottom
of the base shall be designed to accept four 5/8 in. diameter anchor rods evenly
spaced in a 6 in. diameter circle. The base shall be true to pattern, with sharp clean
cutting ornamentation, and equipped with access doors for cable handling. The door
shall be fastened to the base with stainless steel screws. A grounding lug shall be
provided inside the base.

Anchor Rods. The anchor rods shall be 5/8 in. in diameter and 16 in. long and shall
be according to Article 1006.09. The anchor rods shall be threaded approximately 6
in. at one end and have a bend at the other end. The first 12 in. at the threaded end
shall be galvanized. One each galvanized nut and trapezoidal washer shall be
furnished with each anchor rod. The washer shall be properly sized to fully engage
and sit flush on all sides of the slot of the base plate.

The aluminum post and base shall be drilled at the third points around the diameter
and 1/4 in. by 2 in. stainless steel bolts shall be inserted to prevent the post from
turning and wobbling.

Finish. The steel post, steel post cap and the cast iron base shall be hot-dipped
galvanized according to AASHTO M 111. If the Department approves painting,
powder coating by the manufacturer will be required over the galvanization in
accordance with 851.01TS TRAFFIC SIGNAL PAINTING Special Provisions. If the
post and the base are threaded after the galvanization, the bare exposed metal shall
be immediately cleaned to remove all cutting solvents and oils, and then spray painted
with two coats of an approved galvanized paint.

The aluminum post shall have a natural finish, 100 grit or finer.
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Installation.

The pedestrian signal post shall be erected plumb, securely bolted to a concrete foundation, and
grounded to a ground rod according to the details shown on the plans. No more than 3/4 in. of
the post threads shall protrude above the base.

A post cap shall be furnished and installed on the top of the post. The post cap shall match the
material of the post. The Contractor shall apply an anti-seize paste compound on all nuts and
bolts prior to assembly.

Prior to the assembly, the Contractor shall apply two additional coats of galvanized paint on the
threads of the post and the base. The Contractor shall use a fabric post tightener to screw the
post to the base.

Basis of Payment.
This work will be paid for at the contract unit price per each for PEDESTRIAN SIGNAL POST, of
the length specified.

REMOVE EXISTING TRAFFIC SIGNAL EQUIPMENT
Effective: May 22, 2002

Revised: March 1, 2024

895.02TS

Add the following to Article 895.05 of the Standard Specifications:

“The traffic signal equipment which is to be removed and is to become the property of the
Contractor shall be disposed of outside the right-of-way at the Contractor’s expense.

All equipment to be returned to the State shall be delivered by the Contractor to the State's
Traffic Signal Maintenance Contractor's main facility. The Contractor shall contact the
State's Electrical Maintenance Contractor to schedule an appointment to deliver the
equipment. No equipment will be accepted without a prior appointment. All equipment
shall be delivered within thirty (30) days of removing it from the traffic signal installation.
The Contractor shall provide one hard copy and one electronic file of a list of equipment
that is to remain the property of the State, including model and serial numbers, where
applicable. The Contractor shall also provide a copy of the Contract plan or special
provision showing the quantities and type of equipment. Controllers and peripheral
equipment from the same location shall be boxed together (equipment from different
locations may not be mixed) and all boxes and controller cabinets shall be clearly marked
or labeled with the location from which they were removed. If equipment is not returned
according to these requirements, it will be rejected by the State's Electrical Maintenance
Contractor. The Contractor shall be responsible for the condition of the traffic signal
equipment from the time Contractor takes maintenance of the signal installation until
approval by the Department. A delivery receipt will be signed by the State's Electrical
Maintenance Contractor indicating the items have been returned.
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The Contractor shall safely store and arrange for pick up or delivery of all equipment to be
returned to agencies other than the State. The Contractor shall package the equipment
and provide all necessary documentation as stated above.

Traffic signal equipment which is lost, damaged, or not returned to the Department for any
reason shall be replaced with new equipment meeting the requirements of these
Specifications at no cost to the contract.”

REBUILD EXISTING HANDHOLE
Effective: January 1, 2002
Revised: November 1, 2023
895.04TS

This item shall consist of rebuilding and bringing to grade a handhole or double handhole at a
location shown on the plans or as directed by the Engineer. The work shall consist of removing
the handhole frame and cover and the walls of the handhole to a depth of eight (8) inches below
the finished grade.

Handhole

Four (4) holes, four (4) inches in depth and one half (1/2) inch in diameter, shall be drilled into the
remaining concrete; one hole centered on each of the four handhole walls. Four (4) #3 epoxy
coated steel rebar, eight (8) inches in length, shall be furnished and shall be installed in the drilled
holes with a masonry epoxy.

Double Handhole

Six (6) holes, four (4) inches in depth and one half (1/2) inch in diameter, shall be drilled into the
remaining concrete; one hole centered on both short walls and two spaced equally on both long
walls. Six (6) #3 epoxy coated steel rebar, eight (8) inches in length, shall be furnished and shall
be installed in the drilled holes with a masonry epoxy.

All concrete debris shall be disposed of outside the right-of-way. All rebar must meet the
specifications set forth in 1006.10.

The area adjacent to each side of the handhole shall be excavated to allow forming. All steel
hooks, handhole frame, cover, and concrete shall be provided to construct a rebuilt handhole
according to applicable portions of Section 814 of the Standard Specification and as modified in
814.01TS HANDHOLES Special Provision. The existing frame and cover shall be replaced if it
was damaged during removal or as determined by the Engineer.

Basis of Payment.

This work shall be paid for at the contract unit price each for REBUILD EXISTING HANDHOLE,
which price shall be payment in full for all labor, materials, and equipment necessary to complete
the work described above and as indicated on the drawings.
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REBUILD EXISTING HANDHOLE TO HEAVY-DUTY HANDHOLE
Effective: January 1, 2002

Revised: July 1, 2015

895.05TS

This item shall consist of partial removal of an existing concrete traffic signal handhole,
reconstruction to the specifications of heavy duty handhole including new frame and cover, and
bringing it to grade at location(s) shown in the plans or as directed by the Engineer. .This work
shall consist of removing the existing handhole frame and cover and the walls of the handhole to
a depth of fifteen (15) inches below the finished grade.

Upon completion of the above work, four (4) holes, four (4) inches in depth, and one-half (1/2)
inch in diameter shall be drilled into the top of the remaining concrete; one hole centered into
each of the four handhole walls. Four (4) #3 steel dowels eight inches in length, shall be furnished
and installed in the drilled holes with a masonry epoxy.

All concrete debris shall be disposed of outside the right-of-way.

Any pavement or asphalt surface removal required to install the new concrete shall have straight
and neat edges using a method approved by the Engineer. Care shall be taken to protect the
existing traffic signal cable. Any cable damage shall be reported immediately and repaired as
directed by the Area Traffic Signal Engineer.

All steel hooks, handhole frame, cover, and concrete shall be provided to construct a rebuilt heavy
duty handhole according to applicable portions of Section 814 of the Standard Specification and
as modified in 814.01TS HANDHOLES Special Provision.

Basis of Payment.
This work shall be paid for at the contract unit price each for REBUILD EXISTING HANDHOLE
TO HEAVY-DUTY HANDHOLE.

POE EXTENDER
Effective: November 1, 2023
892.03TS

Description.
This work shall consist of furnishing and installing a long range power over ethernet (PoE)

extender kit for devices powered by PoE with cable runs greater than 250 feet.

Materials.

The PoE extender kit shall consist of a base extender, device extender, power supply for base
extender, mounts and all accessories required to install the PoE extender kit. The PoE extender
shall support IEEE 802.3af and IEEE 802.3at compliant devices. The PoE extender shall be TS2
compatible. The PoE extender shall be able to extend PoE to a maximum distance of 3280 feet
and be able to operate in temperatures from -40° F to 158° F with maximum humidity of 85% RH
(non-condensing). The power supply shall have an input voltage of 90-265 V AC and an output
voltage of 44-57 VV DC with a max current of 0.7 A.
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Installation.

The power supply and base extender shall be installed in the traffic signal control cabinet. The
power supply shall be hard-wired to the cabinet power, not plugged into one of the traffic signal
cabinet power outlets. The device extender shall be installed in the devices power supply cabinet
located on the traffic signal mast arm pole.

Basis of Payment.

This work will be paid for at the contract unit price per each for POE EXTENDER, the price of
which shall include all equipment, materials, and labor required to furnish, configure and install
the switch, including all necessary connectors, cables, fiber optic jumpers, hardware, software,
and other peripheral equipment required to place the switch in operation to the satisfaction of the
Traffic Engineer.

The OUTDOOR RATED NETWORK cable from the traffic signal cabinet to the PoE device will
be paid for separately.

ROADSIDE DETECTOR

The roadside detector continuously monitors and timestamps the presence of Bluetooth devices
within the range of the receiver. This data is collected by the IDOT Advanced Traffic
Management System (ATMS) (see ATMS Integration Pay Item) every 5 minutes or less.

Equipment and component parts furnished shall be new, be of the latest design and
manufacture, and be in an operable condition at the time of delivery and installation. All parts
shall be of high-quality workmanship, and no part or attachment shall be substituted or applied
contrary to the manufacturer's recommendations and standard practices. The Contractor shall
be responsible for providing all materials (Mounting brackets, connectors, software, and
hardware) to install and place into operation, a complete and operational system.

The detector shall consist of the Bluetooth sensor, cellular modem, solar power supply, battery,
processor, and antennas integrated into a NEMA 4 enclosure with no penetrations to the
enclosure except for the antenna and solar panel interconnection. All devices must comply with
FCC regulations governing Bluetooth and Cellular emissions. The enclosure shall be self-
contained, with provision for mounting to light poles, sign trusses, and other structures using
stainless steel straps.

The Bluetooth sub assembly shall have the highest allowed transceiver power. The internal
microprocessor should be capable of up to 1 GB storage. The integral cellular modem (Sim
Chip supplied by IDOT District 1) shall operate within the suburban and rural environment with
no external gain antennas. In order to provide the Sim Chips, the Contractor shall supply IDOT
with Manufacturer, Model number, ESN, and Location for each detector.
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The Bluetooth sensor shall contain advanced features designed to allow the unit to operate
efficiently in a remote environment. Diagnostic heartbeat information such as voltage and
temperature monitoring, as well as software stability information should be periodically sent
along with the MAC addresses. The system is to be designed to be able to automatically reboot
if a condition is detected that requires such action. In the case when a total system recovery is
required, the sensor is to be designed to automatically reimage the system memory.

In addition, the sensor should have the ability to download software patches and upgrades over
the air without the need to physically visit the unit. These patches and upgrades shall be
included in this pay item at no additional cost to the State.

Operating range | -20 to +75 degrees C

Enclosure NEMA 4 - Constructed for outdoor use to provide a degree of protection
against falling dirt, rain, sleet, snow, windblown dust, splashing water, and
hose-directed water; and that will be undamaged by the external formation
of ice on the enclosure.

Battery 12 VDC - 40 Ah (min.) Sealed Lead-Acid non-spillable, and maintenance-
free

Power Maximum consumption, including cell modem transmit 5.5 watt. Typical
power consumption no greater than 2.5 watt

Solar Panel Capable of creating 30 watts of power (min.) at 12 VDC

Bluetooth Range | 150 ft

Installation

The Contractor, in conjunction with the IDOT District 1 Representative, the Manufacturer and
Resident Engineer, shall identify locations for the roadside detectors as shown on the plans. It
shall be the Contractor's responsibility to verify each location’s viability and make any alternate
site recommendations to the Department. The cost of the site survey shall be incidental to the
cost of the roadside detector pay item.

The manufacturer shall provide guidance and assistance during site survey and installation.
The Bluetooth Detectors shall be mounted on poles as shown in the plans. The recommended
mounting height for the Bluetooth sensor is 12 — 15 feet above the travelled lane (or as

recommended by the manufacturer).

The solar panel shall be mounted in accordance with environmental and location conditions, as
recommended by the manufacturer.
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Warranty
The Bluetooth manufacturer shall provide a five-year warranty, to IDOT and its Agents, on parts,

labor and postage, for all detectors, hardware and software. The warranty shall also include five
years of software patches and updates. Software licenses shall not expire.

Method of Measurement

This work shall be measured for payment as each and consists of the site verification, supply,
install, testing, and alignment of a complete function Bluetooth detector installation properly
reporting to IDOT’s Server.

Basis of Payment
This work will be paid for at the contract unit price per each for ROADSIDE DETECTOR.

ROD AND CLEAN EXISTING CONDUIT
Effective: January 1, 2015

Revised: July 1, 2015

810.03TS

Description.
This work shall consist of inserting a duct rod or electrical fish rod or tape of sufficient length and

rigidity into an electrical conduit opening in one electrical handhole, and pushing the said rod
through the conduit to emerge at the next or subsequent handhole in the conduit system at the
location(s) shown on the plans. The duct rod may be inserted and removed by any standard
construction method which causes no damage to the conduit. The size of the conduit may vary,
but there shall be no differentiation in cost for the size of the conduit.

The conduit which is to be rodded and cleaned may exist with various amounts of standing water
in the handholes to drain the conduit and to afford compatible working conditions for the
installation of the duct rods and/or cables. Pumping of handholes shall be included with the work
of rodding and cleaning of the conduit.

Any handhole which, in the opinion of the Engineer contains excessive debris, dirt or other
materials to the extent that conduit rodding and cleaning is not feasible, shall be cleaned at the
Engineer’s order and payment approval as a separate pay item.

Prior to removal of the duct rod, a duct cleaning attachment such as a properly sized wire brush
or cleaning mandrel shall be attached to the duct rod, which by removal of the duct rod shall be
pulled through the conduit to remove sand, grit, or other light obstructions from the duct to provide
a clean, clear passage for the installation of cable. Whenever the installation of cables is not
performed as an adjunct to or immediately following the cleaning of the duct, a light weight pulling
line such as a 1/8” polyethylene line or conduit measuring tape shall be placed and shall remain
in the conduit to facilitate future work. When great difficulty of either inserting the duct rod or
removal of the cleaning mandrel is encountered, the duct may require further cleaning by use of
a compressed air gun, or a low pressure water hose. In the case of a broken conduit, the conduit
must be excavated and repaired. The existence and location of breaks in the conduit may be
determined by rodding, but the excavation and repair work required will be paid for separately.
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This work shall be measured per lineal foot for each conduit cleaned. Measurements shall be
made from point to point horizontally. No vertical rises shall count in the measurement.

Basis of Payment.

This work shall be paid for at the contract unit price per lineal foot for ROD AND CLEAN EXISTING
CONDUIT for the installation of new electric cables in existing conduits. Such price shall include
the furnishing of all necessary tools, equipment, and materials required to prepare a conduit for
the installation of cable.

RELOCATE EXISTING EMERGENCY VEHICLE PRIORITY SYSTEM, DETECTOR UNIT
Effective: January 1, 2002

Revised: July 1, 2015

887.02TS

This item shall consist of relocating the existing emergency vehicle priority system, detector unit
(single channel or dual channel) from its existing location to a new traffic signal post or mast arm
assembly and pole, and connecting it to an emergency vehicle priority system, phasing unit. If
the existing Emergency Vehicle Priority System, Detector Unit Assembly includes a Confirmation
Beacon, the Confirmation Beacon shall also be relocated and connected to the Emergency
Vehicle Priority System, Detector Unit and shall be included at no cost in this item.

The emergency vehicle system is not to be inoperative for more than 8 hours and the Contractor
must notify the Municipality or Fire Protection District 72 hours prior to the disconnection of the
equipment.

Basis of Payment.
This item will be paid for at the contract unit price each for RELOCATE EXISTING EMERGENCY
VEHICLE PRIORITY SYSTEM, DETECTOR UNIT.

RELOCATE EXISTING EMERGENCY VEHICLE PRIORITY SYSTEM, PHASING UNIT
Effective: January 1, 2002

Revised: July 1, 2015

887.03TS

This item shall consist of relocating the existing emergency vehicle priority system phasing unit
from an existing traffic signal controller cabinet to a new traffic signal controller cabinet, as
indicated in the plans or as directed by the Engineer.

The work shall include disconnecting the emergency vehicle priority system phasing unit(s) and
reconnecting it into the new traffic signal controller cabinet.

The emergency vehicle system is not to be inoperative for more than 8 hours and the Contractor
must notify the Municipality or Fire Protection District 72 hours prior to the disconnection of the
equipment. The Contractor must demonstrate to the satisfaction of the Engineer that the
emergency vehicle system operates properly.

Basis of Payment.
This item will be paid for on a basis of one (1) each per intersection for RELOCATE EXISTING
EMERGENCY VEHICLE PRIORITY SYSTEM, PHASING UNIT.
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REMOTE CONTROLLED VIDEO SYSTEM
Effective: November 1, 2023
892.08TS

Description.
This work shall consist of furnishing and installing an IP based remote controlled video system at

a location designated by the Traffic Engineer. The work shall include a color camera, dome
assembly, all mounting hardware, connectors, cables, power injectors, and related equipment
necessary to complete the installation according to the manufacturer’'s specifications. Any
licensing required for adding the camera to the CENTRACS CCTV VIDEO MODULE will be
provided by The Department. Configuration of the camera into the centralized system shall be
part of this pay item.

Materials.
The PTZ camera shall be one of the following approved models:

- TKH Security Solutions PD1103Z22-E
- AXIS Q6075-E
- Cohu 4220HD

The Contractor shall furnish the required number of power injectors for the camera make and
model selected, including operation of the camera heater, as well as all required mounting
hardware, connectors, patch cables, and power supplies. The system shall have anonymous FTP
capabilities disabled by the vendor/equipment supplier or provide a feature for the user to disable
the functionality through the standard internal menu.

Installation.

The camera shall be installed as shown on the plans, either on the luminaire arm near the
luminaire, or on the combination mast arm assembly pole, angled toward the center of the
intersection using a mounting bracket compatible with the camera and procured from one of the
approved camera manufacturers. When installed on the pole, the camera shall be mounted to
provide a minimum of 12 inches clear space between face of the pole and the camera housing.
When installed on the luminaire arm, the camera shall be installed with a 30-degree tilt-adjustable
bracket. The camera and any external hardware and housing shall be installed with stainless
steel straps.

All holes drilled into signal poles, mast arms, or posts shall require rubber grommets to
prevent the chafing of wires.

106



FAP Route 307 (IL 64)

Project CMAQ-NHPP-1DXU(858)
Section 2020-263-SUR,SW&TS
DuPage and Cook Counties
Contract No. 62N40

The Contractor shall contact the Traffic Engineer prior to installing the camera and associated
wiring, to receive final approval on the camera location. If the Remote Controlled Video System
will be connected to the Gigabit Ethernet network, then a Layer Il (Datalink) Switch and/or a Layer
Il (Network) Switch shall be required. Layer Il and Layer Ill switches shall be installed as shown
on the plans. Contractor to coordinate with IDOT Electric Maintenance Contractor and Network
engineer for proper set up and IP configuration. The remote controlled video system shall be
warrantied, free from material and workmanship defects for a period of three years from final
acceptance.

Basis of Payment.

This work will be paid for at the contract unit price per each for REMOTE CONTROLLED VIDEO
SYSTEM, The unit price shall include all associated equipment, hardware, cables, materials and
labor required to install the complete system in place and in operation to the satisfaction of the
Traffic Engineer. The OUTDOOR RATED NETWORK cable from the traffic signal cabinet will be
paid for separately. If required, the LAYER Il (DATALINK) SWITCH and/or the LAYER Il
(NETWORK) SWITCH will be paid for separately.

REMOVE AND REPLACE BATTERIES FOR UNINTERRUPTABLE POWER SUPPLY
Effective: November 1, 2023
862.03TS

Description.
Remove and Replace Batteries for Uninterruptable Power Supply (UPS) shall meet the

requirements of Special Provision 862.01TS Uninterruptable Power Supply, Special for the
batteries requirements including sizing, rating, and warranty. This item requires that the
Contractor remove the existing batteries in the uninterruptable power supply and replace them
with new batteries that provide a minimum of six (6) hours of full run- time operation.

The Contractor is responsible for modifying the existing uninterruptable power supply to make
the cabinet and controller compatible for extra batteries if needed to ensure a minimum of six (6)
hours of full run-time operation. Any connectors, wiring, seals, battery heating mats if needed
shall be part of this pay item and included in the cost of this pay item. The Contractor is
responsible for verifying that the existing battery heating mats are working properly and relocate
these or replace with new heating mats as needed. This work shall also include properly
cleaning of the inside of UPS cabinet of any battery acid residue or other debris to the
satisfaction of the Engineer.

The existing batteries at an intersection shall be removed and recycled at an electronics
recycling facility in an environmentally and properly way in meeting all applicable sections of US
EPA and IL EPA publications along with the Code of Federal Regulations for transportation.
Salvage value shall be included in the bid price.
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All batteries in a UPS installation shall be the same type; mixing of gel cell and AGM types
within a UPS installation is not permitted. All batteries shall have a clear label with the date it
was manufactured and date it was installed inside a UPS.

Basis of Payment.

This work shall be paid for at the contract unit price each of all batteries in cabinet per
intersection for REMOVE AND REPLACE BATTERIES FOR UNINTERRUPTABLE POWER
SUPPLY, the price of which shall include the cost for all of the work and material described
herein and includes furnishing, installing, and all mounting hardware necessary for proper
operation to the satisfaction of the Traffic Engineer.

SERVICE INSTALLATION (TRAFFIC SIGNALS)
Effective: May 22, 2002

Revised: March 1, 2024

805.01TS

Revise Section 805 of the Standard Specifications to read:

Description.

This work shall consist of all materials and labor required to install, modify, or extend the
electric service installation. All installations shall meet the requirements of the “District
One Standard Traffic Signal Design Details”.

General.
The electric service installation shall be the electric service disconnecting means and it
shall be identified as suitable for use as service equipment.

The electric utility contact information is noted on the plans and represents the current
information at the time of Contract preparation. The Contractor must request in writing for
service and/or service modification within ten (10) days of Contract award and must follow-
up with the electric utility to assure all necessary documents and payment are received by
the utility. The Contractor shall forward copies of all correspondence between the
Contractor and utility company to the Engineer and Area Traffic Signal Maintenance and
Operations Engineer. The service agreement and sketch shall be submitted for signature
to the IDOT’s Traffic Operations Programs Engineer.

Materials.

a. General. The completed control panel shall be constructed in accordance with UL Std.
508A, Industrial Control Panel, and carry the UL label. Wire terminations shall be UL
listed.
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b. Enclosures.

(1) Pole Mounted Cabinet. The cabinet shall be UL 50, NEMA Type 4X, unfinished
single door design, fabricated from minimum 0.080 in. (2.03 mm) thick Type 5052
H-32 aluminum. Seams shall be continuous welded and ground smooth. Stainless
steel screws and clamps shall secure the cover and assure a watertight seal. The
cover shall be removable by pulling the continuous stainless steel hinge pin. The
cabinet shall have an oil-resistant gasket and a lock kit shall be provided with an
internal O-ring in the locking mechanism assuring a watertight and dust-tight seal.
The cabinet shall be sized to adequately house all required components with extra
space for arrangement and termination of wiring. A minimum size of 14 in. (350
mm) high, 9 in. (225 mm) wide and 8 in. (200 mm) in depth is required. The cabinet
shall be channel mounted to a wooden utility pole using assemblies recommended
by the Vendor.

(2) Ground Mounted Cabinet. The cabinet shall be UL 50, NEMA Type 3R unfinished
single door design with back panel. The cabinet shall be fabricated from Type
5052 H-32 aluminum with the frame and door 0.125 in. (3.175 mm) thick, the top
0.250 in. (6.350 mm) thick and the bottom 0.500-inch (12.70 mm) thick. Seams
shall be continuous welded and ground smooth. The door and door opening shall
be double flanged. The door shall be approximately 80% of the front surface, with
a full length tamperproof stainless steel .075 in. (1.91 mm) thick hinge bolted to the
cabinet with stainless steel carriage bolts and nylock nuts. The locking mechanism
shall be slam-latch type with a keyhole cover. The cabinet shall be sized to
adequately house all required components with extra space for arrangement and
termination of wiring. A minimum size of 40 in. (1000 mm) high, 16 in. (400 mm)
wide and 15 in. (375 mm) in depth is required. The cabinet shall be mounted upon
a Type A concrete foundation as indicated on the plans. The foundation is paid
for separately.

(3) All enclosures shall include a green external power indicator LED light with circuitry
as shown in the Electrical Service-Panel Diagram detail sheet. For pole mounted
service enclosures, the power indicator light shall be mounted as shown in the
detail. For ground mounted enclosures, the power indicator light shall be mounted
on the side of the enclosure most visible from the major roadway.

(c) Electric Utility Meter Housing and Riser. The electric meter housing and meter socket
shall be supplied and installed by the Contractor. The Contractor is to coordinate the
work to be performed and the materials required with the utility company to make the
final connection at the power source. Electric utility required risers, weather/service
head, and any other materials necessary for connection shall also be included in the
pay item. Materials shall be in accordance with the electric utility’s requirements. For
ground-mounted service, the electric utility meter housing shall be mounted to the
enclosure. The meter shall be supplied by the utility company.
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(d) Surge Protector. Overvoltage protection, with LED indicator, shall be provided for the

120 V load circuit by the means MOV and thermal fusing technology. The response
time shall be < 5 ns and operate within a range of -40°C to +85°C. The surge protector
shall be UL 1449 Listed.

(e) Circuit Breakers. Circuit breakers shall be standard UL listed molded case, thermal-

(f)

magnetic bolt-on type circuit breakers with trip free indicating handles. 120 V circuit
breakers shall have an interrupting rating of not less than 65,000 rms symmetrical
amperes. Unless otherwise indicated, the main disconnect circuit breaker for the traffic
signal controller shall be rated 60 A, 120 V and the auxiliary circuit breakers shall be
rated 10 A, 120 V.

Fuses and Fuseholders. Fuses shall be small-dimensional cylindrical fuses of the dual
element time-delay type. The fuses shall be rated for 600 VAC and shall have a UL
listed interrupting rating of not less than 10,000 rms symmetrical amperes at rated
voltage.

(g) Ground and Neutral Bus Bars. A single copper ground and neutral bus bar, mounted

on the equipment panel shall be provided. Ground and neutral conductors shall be
separated on the bus bar. Compression lugs, plus 2 spare lugs, shall be sized to
accommodate the cables with the heads of the connector screws painted green for
ground connections and white for neutral connections.

(h) Utility Services Connection. The Contractor shall notify the utility company marketing

representative a minimum of thirty (30) working days prior to the anticipated date of
hook-up. This 30-day advance notification will begin only after the utility company
marketing representative has received service charge payments from the Contractor.
Prior to contacting the utility company marketing representative for service connection,
the service installation controller cabinet and cable must be installed for inspection by
the utility company.

Ground Rod. Ground rods shall be copper-clad steel, a minimum of 10 ft (3.0m) in
length, and 3/4 in. (20mm) in diameter. Ground rod resistance measurements to
ground shall be 25 ohms or less. If necessary additional rods shall be installed to meet
resistance requirements at no additional cost to the Contract.
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Installation.
a. General. The Contractor shall confirm the orientation of the traffic service installation
and its door side with the Engineer prior to installation. All conduit entrances into the
service installation shall be sealed with a pliable waterproof material.

b. Pole Mounted. Brackets designed for pole mounting shall be used. All mounting
hardware shall be stainless steel. Mounting height shall be as noted on the plans or
as directed by the Engineer.

c. Ground Mounted. The service installation shall be mounted plumb and level on the
foundation and fastened to the anchor bolts with hot-dipped galvanized or stainless
steel nuts and washers. The space between the bottom of the enclosure and the top
of the foundation shall be caulked at the base with silicone.

Basis of Payment.

The service installation shall be paid for at the Contract unit price each for SERVICE
INSTALLATION of the type specified which shall be payment in full for furnishing and installing
the service installation complete. The CONCRETE FOUNDATION, TYPE A, which includes the
ground rod, shall be paid for separately. SERVICE INSTALLATION, POLE MOUNTED shall
include the 3/4 in. (20mm) grounding conduit, ground rod, and pole mount assembly. Any charges
by the utility companies shall be approved by the Engineer and paid for as an addition to the
Contract according to Article 109.05 of the Standard Specifications.

TACTICS LICENSE EXPANSION
Effective: November 1, 2023
892.07TS

Description.
This work shall consist of providing a license for the addition of a traffic signal controller to the

existing TACTICS system and programming the intersection into the existing TACTICS system.

General.

This pay item may be grouped per job. For example a 50 unit license pack is acceptable for a job
with 45 intersections. Individual licenses not needed but part of package shall be provided to
IDOT Electrical Maintenance Contractor. Vendor shall coordinate with EMC contractor to transfer
the unused licenses.

The TACTICS system shall be programmed for complete functionality of the intersection traffic
signal controller.

Basis of Payment.

This work shall be paid for at the contract unit price per each for TACTICS LICENSE
EXPANSION. The unit price shall include all equipment; materials; licenses, programming; testing
and documentation; and labor required to add a traffic signal controller to the TACTICS system.
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TEMPORARY TRAFFIC SIGNAL INSTALLATION
Effective: May 22, 2002

Revised: March 1, 2024

890.01TS

Revise Section 890 of the Standard Specifications to read:

Description.
This work shall consist of furnishing, installing, maintaining, and removing a temporary

traffic signal installation as shown on the plans, including but not limited to temporary
signal heads, emergency vehicle priority systems, interconnect, vehicle detectors,
uninterruptable power supply, and signing. When temporary traffic signals will be
operating within a traffic signal system, the equipment shall be compatible with the current
operating requirements of the system. For integration into an Advanced Traffic
Management System (ATMS) such as Centracs, Tactics, or TransSuite, the controller
shall have the latest version of approved NTCIP software installed.

General.
Only an approved controller Vendor will be allowed to assemble a temporary traffic signal
and railroad traffic signal cabinet. Traffic signal inspection and TURN-ON shall be
according to 800.01TS TRAFFIC SIGNAL GENERAL REQUIREMENTS special
provision.

Construction Requirements.

(a) Controllers. Only controllers supplied by one of the District approved Vendors will be
approved for use at temporary signal locations. All controllers used for temporary
traffic signals shall be fully actuated NEMA microprocessor based with RS232 data
entry ports compatible with existing monitoring software approved by IDOT District 1,
installed in NEMA TS2 cabinets with 8 phase back panels, capable of supplying 255
seconds of cycle length and individual phase length settings up to 99 seconds. On
projects with one lane open and two-way traffic flow, such as bridge deck repairs, the
temporary signal controller shall be capable of providing an adjustable all red
clearance setting of up to 250 seconds in length. All controllers used for temporary
traffic signals shall meet or exceed the requirements of Section 857 of the Standard
Specifications with regards to internal time base coordination and preemption. All
railroad interconnected temporary controllers and cabinets shall be new and shall
satisfy the requirements of Article 857.02 of the Standard Specifications and as
modified herein. On projects with multiple temporary traffic signal installations, all
controllers shall be the same Manufacturer brand and model number with the latest
version software installed at the time of the signal TURN-ON, or as specified in the
Contract.
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(b) Cabinets. Only control equipment, including controller cabinet and peripheral
equipment, supplied by one of the District approved Vendors will be approved for use
at temporary traffic signal locations. All control equipment for the temporary traffic
signal(s) shall be furnished by the Contractor unless otherwise stated in the Contract.
All temporary traffic signal cabinets shall have a closed bottom. The bottom shall be
sealed along the entire perimeter of the cabinet base to ensure a water, dust, animal,
and insect-proof seal. The bottom shall provide a minimum of two (2) 4 in. (100 mm)
diameter holes to run the electric cables through. The 4 in. (100 mm) diameter holes
shall have a bushing installed to protect the electric cables and shall be sealed after
the electric cables are installed.

(c) Grounding. Grounding shall be provided for the temporary traffic signal cabinet
meeting or exceeding the applicable portions of the National Electrical Code, Section
806 of the Standard Specifications and shall meet the requirements of the “Grounding
of Traffic Signal Systems” section of 800.01TS TRAFFIC SIGNAL GENERAL
REQUIREMENTS special provision.

(d) Traffic Signal Heads. All traffic signal sections shall be 12 in. (300 mm). Pedestrian
signal sections shall be 16 in. (406mm) x 18 in. (457mm). All signal heads shall be
furnished with tunnel visors unless otherwise specified in the contract. Traffic signal
sections shall be Light Emitting Diode (LED) with expandable view, unless otherwise
approved by the Engineer. Pedestrian signal heads shall be LED Pedestrian
Countdown Signal Heads. The temporary traffic signal heads shall be placed as
indicated on the temporary traffic signal plan or as directed by the Engineer. If no
traffic staging is in place or will not be staged on the day of the turn on, the temporary
traffic signal shall have the signal head displays, signal head placements and controller
phasing match the existing traffic signal or shall be as directed by the Engineer. The
Contractor shall furnish enough extra cable length to relocate heads to any position
on the span wire or at locations illustrated on the plans for construction staging. The
temporary traffic signal shall remain in operation during all signal head relocations.
Each temporary traffic signal head shall have its own cable from the controller cabinet
to the signal head.

(e) Interconnect.

(1) Temporary traffic signal interconnect shall be provided using fiber optic cable or
wireless interconnect technology as specified in the Contract. If the Contract
specifies fiber optic cable to be used for temporary interconnect, the Contractor
may request, in writing, to substitute the fiber optic temporary interconnect with a
wireless interconnect. The Contractor must provide assurances that the radio
device will operate properly at all times and during all construction staging. If
approved for use by the Engineer, the Contractor shall submit marked-up traffic
signal plans indicating locations of radios and antennas and installation details. If
wireless interconnect is used, and in the opinion of the Engineer it is not viable, or
if it fails during testing or operations, the Contractor shall be responsible for
installing all necessary poles, fiber optic cable, and other infrastructure for
providing temporary fiber optic interconnect at no cost to the Contract.
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(2) The existing system interconnect and phone lines are to be maintained as part of
the Temporary Traffic Signal Installation specified for on the plan. If the existing
traffic signal has a cellular modem, the modem shall be temporarily relocated to
the temporary signal. The temporary signal cabinet shall have an antenna
supplied by the Contractor. Any existing network switches shall be temporarily
relocated to the temporary signal. Any existing pan-tilt-zoom (PTZ) cameras shall
be temporarily relocated to the temporary signal. The interconnect, including any
required fiber splices and terminations, shall be installed into the temporary
controller cabinet as per the notes or details on the plans. All labor and equipment
required to install and maintain the existing interconnect as part of the Temporary
Traffic Signal Installation shall be included in the cost of TEMPORARY TRAFFIC
SIGNAL INSTALLATION. The temporary traffic signal interconnect shall maintain
interconnect communications throughout the entire signal system for the duration
of the project.

(3) Temporary wireless interconnect for closed-loop systems. The radio interconnect
system shall be compatible with Eagle/Yunex or Econolite controller closed loop
systems. This work shall include all temporary wireless interconnect components
at the adjacent existing traffic signal(s) to provide a completely operational closed
loop system. This work shall include all materials, labor and testing to provide the
completely operational closed loop system as shown on the plans. The radio
interconnect system shall include the following components:

a. Rack or Shelf Mounted RS-232 Frequency Hopping Spread Spectrum (FHSS)
Radio

b. Software for Radio Configuration (Configure Frequency and Hopping Patterns)
c. Antennas (Omni Directional or Yagi Directional)

d. Antenna Cables, LMR400, Low Loss. Maximum 100 ft from controller cabinet
to antenna

e. Brackets, Mounting Hardware, and Accessories Required for Installation

f. RS232 Data Cable for Connection from the radio to the local or master
controller

g. All other components required for a fully functional radio interconnect system
All controller cabinet modifications and other modifications to existing equipment

that are required for the installation of the radio interconnect system components
shall be included in the cost of TEMPORARY TRAFFIC SIGNAL INSTALLATION.
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The radio interconnect system may operate at 900Mhz (902-928) or 2.4 Ghz
depending on the results of a site survey. The telemetry shall have an acceptable
rate of transmission errors, time outs, etc. comparable to that of a hardwire system.

The proposed or existing master controller and telemetry module shall be
configured for use with the radio interconnect at a minimum rate of 9600 baud.

The radio interconnect system shall include all other components required for a
complete and fully functional telemetry system and shall be installed in accordance
with the Vendor’s recommendations.

Temporary wireless interconnect for Advanced Traffic Management Systems. The radio
interconnect system shall be compatible with an ATMS.

(f) Emergency Vehicle Preemption. All emergency vehicle preemption equipment (light
detectors, light detector amplifiers, confirmation beacons, etc.) as shown on the
temporary traffic signal plans shall be provided by the Contractor. It shall be the
Contractor's responsibility to contact the municipality or fire district to verify the brand
of emergency vehicle preemption equipment to be installed prior to the Contract
bidding. The equipment must be completely compatible with all components of the
equipment currently in use by the Agency. All light operated systems shall operate at
a uniform rate of 14.035 hz £0.002, or as otherwise required by the Engineer, and
provide compatible operation with other light systems currently being operated in the
District. All labor and material required to install and maintain the Emergency Vehicle
Preemption installation shall be included in the item TEMPORARY TRAFFIC SIGNAL
INSTALLATION.

(9) Vehicle Detection. All temporary traffic signal installations shall have vehicular
detection installed at all approaches of the intersection and as directed by the
Engineer. Video vehicle detection systems shall be approved by IDOT prior to the
Contractor furnishing and installing. The Contractor shall install, wire, and adjust the
alignment of the video vehicle detection system in accordance to the Manufacturer’s
recommendations and requirements. The Contractor shall be responsible for
adjusting the alignment of the video vehicle detection system for all construction
staging changes and for maintaining proper alignment throughout the project. The
Vendor shall be present and assist the contractor in setting up the video vehicle
detection system. An in-cabinet video monitor shall be provided with all video vehicle
detection systems and shall be included in the item TEMPORARY TRAFFIC SIGNAL
INSTALLATION.

(h) Pedestrian push-buttons. Pedestrian push-buttons shall be provided for all pedestrian
signal heads/phases or as directed by the Engineer. Accessible Pedestrian Signal
(APS) buttons shall be installed at any location where they currently exist. All push-
buttons shall be latching and have MUTCD R10-3e signs with proper arrows.
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Uninterruptable Power Supply. All temporary traffic signal installations shall have an
Uninterruptable Power Supply (UPS). The UPS cabinet shall be mounted to the
temporary traffic signal cabinet and shall be according to the applicable portions of
Section 862 of the Standard Specifications and as modified in the current District One
Traffic Signal Special Provision 862.01TS UNITERRUPTABLE POWER SUPPLY,
SPECIAL.

Signs. All existing signs shall be removed from existing poles and relocated to the
temporary signal. If new mast arm assembly and pole(s) and posts are specified for
the permanent signals, the signs shall be relocated to the new equipment at no extra
cost. Any signs that are required for the temporary traffic signal shall be provided as
shown on the plans or as directed by the Engineer. Relocation, removing, bagging
and installing signs for the various construction stages shall be provided as shown on
the plans or as directed by the Engineer. If llluminated Street Name Signs exist, they
shall be taken down and stored by the Contractor, and the Contractor shall furnish
reflectorized street name signs on the temporary traffic signal installation.

Energy Charges. The electrical utility energy charges for the operation of the
temporary traffic signal installation shall be paid for by others if the installation replaces
an existing signal. Otherwise, charges shall be paid for under 109.05 of the Standard
Specifications.

Maintenance.

(1) Maintenance shall meet the requirements of the Standard Specifications and the
“‘Maintenance and Responsibility of Traffic Signal and Flashing Beacon
Installations” section of the current District One Traffic Signal Special Provision
800.01TS TRAFFIC SIGNAL GENERAL REQUIREMENTS.

(2) Maintenance of temporary signals and of the existing signals shall be included in
the cost of the TEMPORARY TRAFFIC SIGNAL INSTALLATION pay item. When
temporary traffic signals are to be installed at locations where existing signals are
presently operating, the Contractor shall be fully responsible for the maintenance
of the existing signal installation as soon as they begin any physical work on the
Contract or any portion thereof.

(3) The temporary signal responsibility shall begin at the start of temporary signal

construction and shall end with the removal of the signal as directed by the
Engineer.
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(m) Temporary Traffic Signals for Bridge Projects. Temporary Traffic Signals for bridge
projects shall follow the State Standards, Standard Specifications, Special Provisions
and any plans for Bridge Temporary Traffic Signals included in the Contract. The
installation shall meet the Standard Specifications and all other requirements in this
TEMPORARY TRAFFIC SIGNAL INSTALLATION specification. In addition, all
electric cable shall be aerially suspended at a minimum height of 18 ft (5.5m) on
temporary wood poles (Class 5 or better) of 45 ft (13.7 m) minimum height. The signal
heads shall be span wire mounted or bracket mounted to the wood pole or as directed
by the Engineer. The Controller cabinet shall be mounted to the wood pole as shown
in the plans, or as directed by the Engineer. A video vehicle detection system may be
used in place of detector loops as approved by the Engineer or as shown in the
Contract.

(n) Temporary Portable Traffic Signal for Bridge Projects.

(1) The controller and cabinet shall be NEMA type designed for NEMA TS2 Type 1
operation. Controller and LED signal displays shall meet the applicable Standard
Specifications and all other requirements in this TEMPORARY TRAFFIC SIGNAL
INSTALLATION special provision.

(2) Work shall be according to Article 701.18(b) of the Standard Specifications except
as noted herein.

(3) General.

a. The temporary portable bridge traffic signals shall be trailer-mounted units.
The trailer-mounted units shall be set up securely and level. Each unit shall
be self-contained and consist of two signal heads. The left signal head shall be
mounted on a mast arm capable of extending over the travel lane. Each unit
shall contain a solar cell system to facilitate battery charging. There shall be a
minimum of twelve (12) days backup reserve battery supply and the units shall
be capable of operating with a 120 V power supply from a generator or
electrical service.

b. All signal heads located over the travel lane shall be mounted at a minimum
height of 17 ft (5 m) from the bottom of the signal back plate to the top of the
road surface. All far right signal heads located outside the travel lane shall be
mounted at a minimum height of 8 ft (2.5 m) from the bottom of the signal back
plate to the top of the adjacent travel lane surface.

c. The long all red intervals for the traffic signal controller shall be adjustable up
to 250 seconds in one-second increments.

d. As an alternative to detector loops, temporary portable bridge traffic signals

may be equipped with other approved methods of vehicle detection and traffic
actuation.
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e. All portable traffic signal units shall be interconnected using hardwire
communication cable. Radio communication equipment may be used only with
the approval of the Engineer. If radio communication is used, a site analysis
shall be completed to ensure that there is no interference present that would
affect the traffic signal operation. The radio equipment shall meet all applicable
FCC requirements.

f. The temporary portable bridge traffic signal system shall meet the physical
display and operational requirements of conventional traffic signals as
specified in Part IV and other applicable portions of the currently adopted
version of the Manual on Uniform Traffic Control Devices (MUTCD) and the
lllinois MUTCD. The signal system shall be designed to continuously operate
over an ambient temperature range between -30°F (-34°C) and 120°F (48°C).
When not being utilized to inform and direct traffic, portable signals shall be
treated as non-operating equipment according to Article 701.11.

Basis of Payment.

This work shall be paid for at the Contract unit price each for TEMPORARY TRAFFIC
SIGNAL INSTALLATION, TEMPORARY BRIDGE TRAFFIC SIGNAL INSTALLATION, or
TEMPORARY PORTABLE BRIDGE TRAFFIC SIGNAL INSTALLATION, the price of
which shall include all costs for the modifications required for traffic staging, changes in
signal phasing as required in the Contract plans, video vehicle detection systems, any
maintenance or adjustment to the video vehicle detection system, the temporary wireless
interconnect system, temporary fiber optic interconnect system, all material required, the
installation and complete removal of the temporary traffic signal, and any changes
required by the Engineer. Each location will be paid for separately.

TEMPORARY TRAFFIC SIGNAL TIMING
Effective: May 22, 2002

Revised: March 1, 2024

890.02TS

Description.
This work shall consist of developing and maintaining appropriate traffic signal timings for the

specified intersection for the duration of the temporary signalized condition, as well as impact to
existing traffic signal timings caused by detours or other temporary conditions.

All timings and adjustments necessary for this work shall be performed by an approved Consultant
who has previous experience in optimizing Traffic Signal Systems for District One of the lllinois
Department of Transportation. The Contractor shall contact the Traffic Signal Engineer for a
listing of approved Consultants.
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The following tasks are associated with TEMPORARY TRAFFIC SIGNAL TIMING:

(a) Consultant shall attend temporary traffic signal inspection (turn-on) and/or detour meeting
and conduct on-site implementation of the traffic signal timings.

(b) Consultant shall be responsible for making fine-tuning adjustments to the timings in the
field to alleviate observed adverse operating conditions and to enhance operations.

(c) Consultant shall provide monthly observation of traffic signal operations in the field.

(d) Consultant shall provide on-site consultation and adjust timings as necessary for
construction stage changes, temporary traffic signal phase changes, and any other
conditions affecting timing and phasing, including lane closures, detours, and other
construction activities.

(e) Consultant shall make timing adjustments and prepare comment responses as directed
by the Area Traffic Signal Maintenance and Operations Engineer.

(f) Return original timing plan once construction is complete.

Basis of Payment.

The work shall be paid for at the Contract unit price each for TEMPORARY TRAFFIC SIGNAL
TIMING, which price shall be payment in full for performing all work described herein per
intersection. When the temporary traffic signal installation is turned on and/or detour
implemented, 50 percent of the bid price will be paid. The remaining 50 percent of the bid price
will be paid following the removal of the temporary traffic signal installation and/or detour.

TEMPORARY WOOD POLE, INSTALL ONLY
Effective: January 1, 2012

Description. This item shall consist of retrieving from storage, transporting, and installing a
temporary wood pole, and mast as applicable, as specified herein and as indicated on the plans.

Materials. Materials shall be according to the following Articles of Section 1000 - Materials

Item Article/Section
(a) Light Pole Identification.............cooiiiiiee e 1069.06

CONSTRUCTION REQUIREMENTS

Inspection And Acceptance. The Contractor shall examine the wood pole, and mast as
applicable, in the presence of the Engineer and after accepting the pole(s) shall be held responsible
for preservation of the condition of each pole, as it was at the time of acceptance, until the Final
Acceptance Inspection.
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Transportation. The Contractor shall transport, handle the wood pole in complete conformance
with industry standard recommendations. The Contractor shall make arrangements to transfer the
light poles from the State’s storage facility located within District 1 on weekdays between the hours
of 8:00 a.m. and 4:00 p.m., excluding State holidays applicable to the Department.

Installation. Installation shall be as described in Article 830.03(c). Unless otherwise indicated, the
Contractor shall provide all hardware to install the pole and mast arm as specified herein and
indicated on the plans.

Unless otherwise indicated, the wood pole and mast arm, as applicable, shall remain the property
of the owner and shall be removed as specified elsewhere herein.

Method Of Measurement. \Wood poles shall be counted as, each installed.

Basis Of Payment. This item shall be paid at the contract unit price each for TEMPORARY WOOD
POLE, of the mounting height, mast arm quantity and length indicated, (INSTALL ONLY).

TERMINAL SERVER
Effective: November 1, 2023
892.02TS

Description.
This work shall consist of furnishing and installing a terminal server used to transmit

signal controller data from one or more traffic signal controllers onto the District 1 Advanced Traffic
Management System Ethernet network. The Contractor shall furnish and install the required
hardware at the location shown on the plans and/or as directed by the Traffic Engineer.

General.

The terminal server shall be one of the following:
* Digi PortServer TS Hcc 4 four-port serial-to-Ethernet device with 120V
power supply and Digi RJ45/DB25-male-DCE-48" cable
» Comtrol DeviceMaster DM-2304 four-port serial-to-Ethernet device with
120V power supply and a 9-pin to 25-pin serial cable

The Contractor shall provide a null modem if required by the manufacturer for communication.
The terminal server shall have anonymous FTP capabilities disabled by the vendor/equipment

supplier or provide a feature for the user to disable the functionality through the standard device
menus.

120



FAP Route 307 (IL 64)

Project CMAQ-NHPP-1DXU(858)
Section 2020-263-SUR,SW&TS
DuPage and Cook Counties
Contract No. 62N40

The terminal server shall be properly configured for its location within the District 1 Traffic
Ethernet Network, and for proper communication with the signal equipment being connected to it.
Except where indicated otherwise in the special provisions or plans, District 1 Traffic will provide
the IP address and serial drop addresses upon request.

The required programming shall be included in the cost of this pay item.

Basis of Payment.

This work shall be paid for at the contract unit price per each for TERMINAL SERVER. The unit
price shall include all equipment; materials; licenses, programming; testing and documentation;
and labor required to add a traffic signal controller to the centralized system.

TRAFFIC SIGNAL BACKPLATE
Effective: May 22, 2002

Revised: March 1, 2024
882.01TS

Revise the first sentence of Article 1078.03 of the Standard Specifications to read:

“All backplates shall be louvered and made of formed ABS plastic or composite
aluminum.”

Revise the first sentence of the second paragraph of Article 1078.03 of the Standard
Specifications to read:

“The backplate shall be composed of one or two pieces.”

Delete the second sentence of the fourth paragraph of Article 1078.03 of the Standard
Specifications.

Add the following to the fourth paragraph of Article 1078.03 of the Standard Specifications:

“When retro reflective sheeting is specified, it shall be Type ZZ sheeting according to
Article 1091.03 and applied in preferred orientation for the maximum angularity according
to the vendor’s recommendations. The retroreflective sheeting shall be installed under a
controlled environment by the Manufacturer/VVendor before shipment to the Contractor.
The formed plastic backplate shall be prepared and cleaned, following recommendations
of the retroreflective sheeting Manufacturer.”
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TRAFFIC SIGNAL GENERAL REQUIREMENTS
Effective: May 22, 2002

Revised: March 1, 2024

800.01TS

These Traffic Signal Special Provisions and the "District One Standard Traffic Signal Design
Details” supplement the requirements of the State of lllinois “Standard Specifications for Road
and Bridge Construction.” The intent of these Special Provisions is to prescribe the materials and
construction methods commonly used for traffic signal installations.

All material furnished shall be new unless otherwise noted herein. Traffic signal construction and
maintenance work shall be performed by personnel holding current International Municipal Signal
Association (IMSA)/lllinois Public Service Institute (IPSI) Traffic Signal Technician Level Il
certification. A copy of the certification shall be immediately available upon request of the
Engineer. The work to be done under the Contract consists of furnishing, installing, and
maintaining all traffic signal work and items as specified in the plans and as specified herein in a
manner acceptable and approved by the Engineer.

Definitions of Terms.
Add the following to Section 101 of the Standard Specifications:

101.56 Manufacturer. Company that sells a particular type of product directly
to the Contractor or the Vendor.

101.57 Vendor. Company that supplies, represents, and provides technical
support for IDOT District One approved traffic signal controllers and other related
equipment. The Vendor shall be located within IDOT District One and shall:

(1) Be full service with on-site facilities to assemble, test and troubleshoot traffic
signal controllers and cabinet assemblies.

(2) Maintain an inventory of IDOT District One approved controllers and cabinets.

(3) Be staffed with permanent sales and technical personnel able to provide traffic
signal controller and cabinet expertise and support.

(4) Have technical staff that hold current IMSA/IPSI Traffic Signal Technician Level

Il certification and shall attend traffic signal turn-ons as well as cabinet and/or
controller modifications.
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Revise Article 801.05 of the Standard Specifications to read:

“All material approval requests shall be submitted electronically following District
guidelines unless directed otherwise by the Engineer. Submittal requirements shall
include, but not limited to the following:

(1)

All material approval requests shall be made prior to or no later than the date of the
preconstruction meeting. A list of major traffic signal items can be found in Article
801.05. Material or equipment which is similar or identical shall be the product of the
same manufacturer, unless necessary for system continuity. Traffic signal materials
and equipment shall bear the U.L. label whenever such labeling is available.

Product data and shop drawings shall be assembled by pay item. Only the top sheet
of each pay item submittal will be stamped by the Department with the review status,
except shop drawings for mast arm pole assemblies and the like will be stamped with
the review status on each sheet.

Original manufacturer published product data and shop drawing sheets with legible
dimensions and details shall be submitted for review.

When hard copy submittals are necessary, four (4) complete copies of the
manufacturer’s descriptive literatures and technical data for the traffic signal materials
shall be submitted. For hard copy or electronic submittals, the descriptive literature
and technical data shall be adequate for determining whether the materials meet the
requirements of the plans and specifications. If the literature contains more than one
item, the Contractor shall indicate which item or items will be furnished.

When hard copy submittals are necessary for structural elements, four (4) complete
copies of the shop drawings for the mast arm assemblies and poles, and the
combination mast arm assemblies and poles showing, in detail, the fabrication thereof
and the certified mill analyses of the materials used in the fabrication, anchor rods,
and reinforcing materials shall be submitted.

Partial or incomplete submittals will be returned without review.

Certain non-standard mast arm poles and special structural elements will require
additional review from IDOT’s Central Office. Examples include
ornamental/decorative, non-standard length mast arm pole assemblies and
monotube structures.

The Contract number or Permit number, project location/limits, and corresponding

pay code number must be on each sheet of correspondence, material approval, and
mast arm poles and assemblies drawings.
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(9) Where certifications and/or warranties are specified, the information submitted for
approval shall include certifications and warranties.  Certifications involving
inspections and/or tests of material shall be complete with all test data, dates, and
times.

(10) After the Engineer reviews the submittals for conformance with the design concept of
the project, the Engineer will stamp the drawings indicating their status as ‘Approved’,
‘Approved-As-Noted’, ‘Disapproved’, or ‘Incomplete’. Since the Engineer's review is
for conformance with the design concept only, it is the Contractor's responsibility to
coordinate the various items into a working system as specified. The Contractor shall
not be relieved from responsibility for errors or omissions in the shop, working, layout
drawings, or other documents by the Department's approval thereof. The Contractor
must still be in full compliance with Contract and specification requirements.

(11) The Contractor shall secure approved materials in a timely manner to assure
construction schedules are not delayed.

(12) Al submitted items reviewed and marked ‘APPROVED AS NOTED’,
‘DISAPPROVED’, or INCOMPLETE’ are to be resubmitted in their entirety, unless
otherwise indicated within the submittal comments, with a disposition of previous
comments to verify Contract compliance at no additional cost to the Contract.

(13) Exceptions to and deviations from the requirements of the Contract Documents will
not be allowed. It is the Contractor’s responsibility to note any deviations from
Contract requirements at the time of submittal and to make any requests for
deviations in writing to the Engineer. In general, substitutions will not be acceptable.
Requests for substitutions must demonstrate that the proposed substitution is
superior to the material or equipment required by the Contract Documents. No
exceptions, deviations or substitutions will be permitted without the approval of the
Engineer.

(14) The Contractor shall not order major equipment such as mast arm assemblies prior
to Engineer approval of the Contractor marked proposed traffic signal equipment
locations to assure proper placement of Contract required traffic signal displays, push
buttons and other facilities. Field adjustments may require changes in proposed mast
arm length and other coordination.

(15)Revised cabinet wiring diagrams shall be submitted whenever any wiring
modifications are made to the traffic signal cabinet.”

124



FAP Route 307 (IL 64)

Project CMAQ-NHPP-1DXU(858)
Section 2020-263-SUR,SW&TS
DuPage and Cook Counties
Contract No. 62N40

Marking Proposed Locations.
Revise “Marking Proposed Locations for Highway Lighting System” of Article 801.09 to read
“Marking Proposed Locations for Highway Lighting System and Traffic Signals.”

Add the following to Article 801.09 of the Standard Specifications:

“It shall be the Contractor's responsibility to verify all dimensions and conditions existing
in the field prior to ordering materials and beginning construction. This shall include
locating the mast arm foundations and verifying the mast arms lengths.”

Inspection of Electrical Systems.
Add the following to Article 801.10 of the Standard Specifications:

(c) All cabinets, including temporary traffic signal cabinets, shall be assembled by an
approved Vendor in District One. The Department reserves the right to request any
controller and cabinet to be tested at the Vendor’s facility prior to field installation at no
extra cost to the Contract.

Maintenance and Responsibility of Traffic Signal and Flashing Beacon Installations.
Replace Article 801.11(b) of the Standard Specifications to read:

(b) Traffic Signals and Flashing Beacons. The Contractor shall be responsible for
maintaining the traffic signal/flashing beacon installation in proper operating condition.

(1) General.

a. The Contractor must notify the Area Traffic Signal Maintenance and
Operations Engineer of their intent to begin any physical construction work
on the Contract or any portion thereof. This notification must be made a
minimum of seven (7) working days prior to the start of construction to allow
sufficient time for inspection of the existing traffic signal installation(s) and
transfer of maintenance to the Contractor. The Department will attempt to
fulfill the Contractor’s inspection date request(s); however, workload and
other conditions may prevent the Department from accommodating specific
dates or times. The Contractor shall not be entitled to any other
compensation if the requested inspection date(s) cannot be scheduled by
the Department.
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Full maintenance responsibility shall start upon the successful completion
of a maintenance transfer inspection, or as directed by the Engineer. If the
Contractor begins any physical work on the Contract or any portion thereof
prior to a traffic signal inspection, maintenance of the traffic signal
installation(s) will be transferred to the Contractor without an inspection.
The Contractor will become responsible for repairing or replacing all
equipment that is not operating properly or is damaged at the time of
transfer at no cost to the owner of the traffic signal equipment. Final repairs
or replacement of damaged equipment must meet the approval of the
Engineer prior to or at the time of final inspection, otherwise the traffic signal
installation will not be accepted.

All traffic signals within the limits of the Contract or those which have the
item "MAINTENANCE OF EXISTING TRAFFIC SIGNAL INSTALLATION,”
‘“TEMPORARY TRAFFIC SIGNAL INSTALLATION”, “TEMPORARY
BRIDGE TRAFFIC SIGNAL INSTALLATION”, “TEMPORARY PORTABLE
BRIDGE TRAFFIC SIGNAL INSTALLATION”, and/or “MAINTENANCE OF
EXISTING FLASHING BEACON INSTALLATION” shall become the full
responsibility of the Contractor. Maintenance responsibility shall end upon
issuance of final acceptance by the Engineer.

The Contractor shall have electricians with IMSA/IPSI Traffic Signal
Technician Level |l certification on staff to provide signal maintenance. A
copy of the certification shall be immediately available upon request by the
Engineer.

This item shall include maintenance of all traffic signal equipment and other
connected and related equipment such as flashing beacons, emergency
vehicle preemption (EVP) equipment, master controllers, network
switches, uninterruptable power supply (UPS) and batteries, pan-tilt-zoom
(PTZ) cameras, vehicle detection, handholes, lighted signs, telephone
service installations, cellular modems, radios, communication cables, and
other traffic signal equipment. All conduit and related equipment to
adjacent intersections shall be maintained to the far back handhole, or as
directed by the Engineer. If adjacent intersections are part of Contract
work, then maintenance of all conduit and related equipment shall be
included in this item.

Regional transit, County, and other agencies may also have equipment
connected to existing traffic signal or peripheral equipment such as network
switches and transit signal priority (TSP, SCP, and BRT) servers, radios,
and other devices, where maintenance shall be coordinated with the owner.
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g. Maintenance shall not include automatic traffic enforcement equipment
such as red light enforcement cameras, detectors, or peripheral equipment.
This equipment is operated and maintained by others and shall be
deactivated while on Contractor maintenance.

h. The energy charges for the operation of the traffic signal installation shall
be paid for by the Contractor.

(2) Maintenance.

a. The Contractor shall inspect all traffic signal equipment and appurtenances
every two (2) weeks to ensure they are functioning properly. Signal heads
shall be properly adjusted, including plumb, and tightly mounted. All
controller cabinets, signal posts, and controller pedestals shall be tight on
their foundations and in alignment. Deficient equipment shall be repaired
or replaced as necessary. The Contractor shall check signal system
communications and phone lines to assure proper operation. This item
includes, as routine maintenance, all portions of EVP equipment. The
Contractor shall always maintain enough materials and equipment in stock
to provide effective temporary and permanent repairs. The Contractor shall
supply a detailed maintenance log monthly that includes dates, locations,
names of electricians performing the required checks and inspections, and
any other information requested by the Engineer. The Contractor shall
attend any additional inspections as requested by the Engineer. The
Contractor shall check the controllers, relays, and detectors after receiving
complaints or calls to ascertain that they are functioning properly and make
all necessary repairs and replacement.

b. The Contractor is advised that the existing and/or temporary traffic signal
installation must remain in operation during all construction stages, except
for the most essential down time. Any shutdown of the traffic signal
installation which exceeds fifteen (15) minutes must have prior approval
from the Engineer. Approval to shut down the traffic signal installation will
only be granted during the period extending from 9:00 a.m. to 3:00 p.m. on
weekdays. Shutdowns shall not be allowed during inclement weather or
holiday periods.
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c. The Contractor shall provide immediate corrective action when any part(s)
of the signal fail to function properly. Two far side heads facing each
approach shall be considered the minimum acceptable signal operation
pending permanent repairs. When repairs at a signalized intersection
require that the controller be disconnected or otherwise removed from
normal operation, and power is available, the Contractor shall place the
traffic signal installation in flashing operation. The signals shall flash RED
for all directions unless a different indication has been specified by the
Engineer. The Contractor shall install cones on all lane lines at the stop
bar on each approach, R1-1 (36 in. minimum) “STOP” signs at the stop bar
on each approach on the right side and on raised medians (where
applicable), and black on fluorescent orange “SIGNALS OUT AHEAD”
warning signs followed by fluorescent orange W3-1 symbolic stop ahead
warning signs on all approaches to the intersection.

d. Temporary replacement of a damaged or knocked down mast arm pole
assembly shall require construction of a full or partial span wire signal
installation or other method approved by the Engineer to assure signal
heads are located overhead and over traveled pavement. Temporary
replacement of mast arm mount signals with post mount signals is not
permitted.

e. The Contractor shall provide the Engineer with two (2) 24-hour telephone
numbers for the maintenance of the traffic signal installation and for
emergency calls by the Engineer.

f. Traffic signal equipment which is lost, damaged, or not returned to the
Department for any reason shall be replaced with new equipment meeting
the requirements of the Standard Specifications and these special
provisions.
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The Contractor shall be fully responsible for the safe and efficient operation
of the traffic signals and other equipment noted herein. The Contractor
shall respond to all emergency calls from the Department or others within
one (1) hour after notification and provide immediate corrective action.
When equipment has been damaged or becomes faulty beyond repair, the
Contractor shall replace it with new equipment meeting current District One
traffic signal specifications. The cost of furnishing and installing the
replaced equipment shall be borne by the Contractor at no additional cost
to the Contract. The Contractor may institute action to recover damages
from a responsible third party. If at any time the Contractor fails to perform
all work as specified herein to keep the traffic signal installation in proper
operating condition, or if the Engineer cannot contact the Contractor's
designated personnel, the Engineer shall have the Department's Electrical
Maintenance Contractor perform the maintenance work. The Contractor
shall be responsible for all of the Department’s Electrical Maintenance
Contractor’s costs and liquidated damages of $1,000 per day per
occurrence. The Department's Electrical Maintenance Contractor shall bill
the Contractor for the total cost of the work. The Contractor shall pay this
bill within thirty (30) days of the date of receipt of the invoice or the cost of
such work will be deducted from the amount due the Contractor. The
Contractor shall allow the Electrical Maintenance Contractor to inspect the
traffic signal installation that has been transferred to the Contractor for
maintenance. Final replacement of damaged equipment must meet the
approval of the Engineer prior to or at the time of final inspection, otherwise
the traffic signal installation will not be accepted. Cable splices outside the
controller cabinet shall not be allowed. The Department may inspect any
signalizing device on the Department’s highway system at any time without
notification. The Contractor shall not install padlocks on ftraffic signal
cabinets or otherwise restrict the Department’s access to the cabinet or
controller.

Any proposed activity in the vicinity of a highway-rail grade crossing must
adhere to the guidelines set forth in the current edition of the Manual on
Uniform Traffic Control Devices (MUTCD) regarding work in temporary
traffic control zones in the vicinity of highway-rail grade crossings which
states that lane restrictions, flagging, or other operations shall not create
conditions where vehicles can be queued across the railroad tracks. If the
queuing of vehicles across the tracks cannot be avoided, a uniformed law
enforcement officer or flagger shall be provided at the crossing to prevent
vehicles from stopping on the tracks, even if automatic warning devices are
in place.
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i. The Contractor shall be responsible to clear snow, ice, dirt, debris,
vegetation, temporary fence, or other condition that obstructs visibility of
any traffic signal display or access to traffic signal equipment.

j-  The Contractor shall maintain the traffic signal in normal operation during
any loss of utility or battery backup power. Temporary power to the traffic
signal must meet applicable NEC and OSHA guidelines and may include
portable generators and/or replacement batteries. Temporary power shall
not be paid for separately but shall be included in the Contract.

(3) Basis of Payment. This work will be paid for at the Contract unit price per each for
MAINTENANCE OF EXISTING TRAFFIC SIGNAL INSTALLATION,
TEMPORARY TRAFFIC SIGNAL INSTALLATION, TEMPORARY BRIDGE
TRAFFIC SIGNAL INSTALLATION, or TEMPORARY PORTABLE BRIDGE
TRAFFIC SIGNAL INSTALLATION. Each location will be paid for separately.
Maintenance of a flashing beacon shall be paid for at the Contract unit price for
MAINTENANCE OF EXISTING FLASHING BEACON INSTALLATION. Each
flashing beacon will be paid for separately.

Damage to Traffic Signal System.
Add the following to Article 801.12(b) of the Standard Specifications:

“Any traffic signal control equipment that is damaged and non-repairable or not operating
properly from any cause shall be replaced with new equipment meeting current District
One traffic signal specifications and provided by the Contractor at no additional cost to the
Contract and/or owner of the traffic signal system, all as approved by the Engineer. Final
replacement of damaged equipment must meet the approval of the Engineer prior to or at
the time of final inspection. Repair or replace any equipment damaged within the time
shown in the table below:
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PERMANENT
ITEM RESPONSE SERVICE REPAIR
TIME RESTORATION (calendar
days)
Cabinet 1 hour 24 hours 21 days
Controllers and Peripheral Equipment 1 hour 4 hours 21 days
System Detector Loop 1 hour N/A 7 days
All Other Detectors 1 hour N/A 21 days
Signal Head and Lenses 1 hour 4 hours 7 days
Aviation Red Beacon 1 hour 4 hours 7 days
Mast Arm Assembly and Pole 1 hour 4 hours 7 days
Traffic Signal Post 1 hour 4 hours 7 days
Cable and Conduit 1 hour 4 hours 7 days
Interconnect and Telemetry 1 hour 4 hours 7 days
Graffiti Removal N/A N/A 7 days
Misalignment of Signal Heads 1 hour 4 hours 4 hours
Closed Loop Monitoring System 1 hour 24 hours 14 days
Post and Poles Plumb Vertically N/A N/A 21 days
Controller, Post & Pole Foundations N/A N/A 21 days
Cpmplamts, C_alls, Controller_ or System Alarms, 1 hour 4 hours N/A
Timing, Phasing, Programming
Patrol Truck Deficiencies N/A 24 hours 24 hours
Signal Heads Visibility 1 day 2 days 14 days

Temporary replacement of a damaged or knocked down mast arm pole assembly shall
require construction of a full or partial span wire signal installation or other method
approved by the Engineer to assure signal heads are located overhead and over traveled
pavement. Temporary replacement of mast arm mount signals with post mount signals
will not be permitted.

Replacement of any equipment for any reason shall be reported to the Area Traffic Signal
Maintenance and Operations Engineer in writing within 24 hours. Permanent and
temporary replacement of the controller and/or cabinet shall require inspection and testing
by the Vendor.

Automatic Traffic Enforcement equipment, such as red light enforcement cameras,
detectors, and peripheral equipment, that is damaged or not operating properly from any
cause, shall be the responsibility of the municipality or the automatic traffic enforcement
company per Permit agreement.”
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Traffic Signal Inspection (TURN-ON).
Revise Article 801.15(b) of the Standard Specifications to read:

“Turn-on. It is the intent to have all electric work completed and equipment field tested by
the Contractor and/or Vendor prior to the Department’s “turn-on” field inspection. If in the
event the Engineer determines work is not complete and the inspection will require more
than two (2) hours to complete, the inspection shall be canceled, and the Contractor will
be required to reschedule at another date. The maintenance of the traffic signals will not

be accepted until all punch list work is corrected and re-inspected.

When the Contractor requests a turn-on and inspection of the completed traffic signal
installation(s), the request must be made to the Area Traffic Signal Maintenance and
Operations Engineer a minimum of seven (7) working days prior to the time of the
requested inspection. The Department will attempt to fulfill the Contractor’s turn-on and
inspection date request(s); however, workload and other conditions may prevent the
Department from accommodating specific dates or times. The Contractor shall not be
entitled to any other compensation if the requested turn-on and inspection date(s) cannot
be scheduled by the Department. The Department will not grant a field inspection until
written or electronic notification is provided from the Contractor that the equipment has
been field tested and the intersection is operating according to Contract requirements.
The Contractor must invite local fire department personnel to the turn-on when emergency
vehicle preemption (EVP) is included in the project. When the Contract includes the item
RE-OPTIMIZE TRAFFIC SIGNAL SYSTEM, OPTIMIZE TRAFFIC SIGNAL SYSTEM,
and/or TEMPORARY TRAFFIC SIGNAL TIMING, the Contractor must notify the SCAT
Consultant of the turn-on/detour implementation schedule, as well as stage changes and
phase changes during construction.

The Contractor must have all traffic signal work completed and the electrical service
installation connected by the utility company prior to requesting an inspection and turn-on
of the traffic signal installation. The Contractor shall be responsible to provide a police
officer to assist with traffic control at the time of testing.

The Contractor shall provide a representative from the Vendor who is knowledgeable of
the cabinet design and controller functions to attend the traffic signal inspection for both
permanent and temporary traffic signal turn-ons.

Upon demonstration that the signals are operating and all work is completed in
accordance with the Contract and to the satisfaction of the Engineer, the Engineer will
then allow the signals to be placed in continuous operation. The signals shall continue to
be maintained by the Contractor until final acceptance.
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The Department requires the following Final Project Documentation from the Contractor
at traffic signal turn-ons in electronic format in addition to hard copies where noted. An
electronic media device shall be submitted with separate folders corresponding to each
numbered title below. The electronic media device shall be labeled with date, project
location, company, and Contract or Permit number. Electronic record drawings and
material approvals shall be submitted prior to traffic signal turn-on for review by the
Department as described in the Record Drawings section herein.

Final Project Documentation:

(1) Record Drawings. Electronically produced signal plans of record with field revisions
marked in red. Two (2) hard copies of 11 in. x 17 in. record drawings shall also be
provided.

(2) Field Testing. Written notification from the Contractor and the Vendor of satisfactory
field testing with corresponding material performance measurements, such as for
detector loops and fiber optic systems (see Article 801.13).

(3) Material Approvals. Material approval documentation.

(4) Manuals. Operation and service manuals of the signal controller and associated
control equipment.

(5) Cabinet Wiring Diagram and Cable Logs. Five (5) hard copies of 11 in. x 17 in. cabinet
wiring diagrams shall be provided along with electronic PDF and DGN files of the
cabinet wiring diagram. Five (5) hard copies of the cable logs and electronic Excel
files shall be provided with cable #, number of conductors and spares, connected
device/signal head and intersection location.

(6) Warrantees and Guarantees. All manufacturer and Contractor warrantees and
guarantees required by Article 801.14.

(7) GPS Coordinates. GPS coordinates of traffic signal equipment as described in the
Record Drawings section herein.

Acceptance of the traffic signal equipment by the Department shall be based upon
inspection results at the traffic signal “turn-on”, completeness of the required
documentation, and successful operation during a minimum 72 hour “burn-in” period
following activation of traffic signal equipment. If approved, traffic signal acceptance shall
be verbal at the final inspection followed by written correspondence from the Engineer.
The Contractor shall be responsible for all traffic signal equipment and associated
maintenance thereof until Departmental acceptance is granted.
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All equipment and/or parts to keep the traffic signal installation operating shall be furnished
by the Contractor. No spare traffic signal equipment is available from the Department.

All punch list work shall be completed within two (2) weeks after the turn-on. The
Contractor shall notify the Area Traffic Signal Maintenance and Operations Engineer to
schedule an inspection of all punch list work. Failure to meet these time constraints shall
result in liquidated damage charges of $500 per month per incident.

All cost of work and materials required to comply with the requirements herein shall be
included in the pay item bid prices, under which the subject materials and signal equipment
are paid, and no additional compensation will be allowed. Materials and signal equipment
not complying with the requirements herein shall be subject to removal and disposal at the
Contractor's expense.”

Record Drawings.

The requirements listed for Electrical Installation shall apply for Traffic Signal Installations in
Article 801.16. Revise the second and third paragraphs of Article 801.16 of the Standard
Specifications to read:

“When the work is complete, and seven (7) days before the request for a final inspection,
electronic Contract drawings, stamped “RECORD DRAWINGS”, shall be submitted to the
Engineer for review and approval and shall be stamped with the date and the signature of
the Contractor's supervising Engineer or electrician. The record drawings shall be
submitted in PDF format. |If the Contract consists of multiple intersections, each
intersection shall be saved as an individual PDF file with TS# and location name in its file
name.

In addition to the record drawings, copies of the final material approvals which have been
Approved or Approved as Noted shall be submitted in PDF format. The PDF files shall
clearly indicate the pay item either by filename or PDF Table of Contents referencing the
respective pay item number for multi-item PDF files. Specific part or model nhumbers of
items which have been selected shall be clearly visible.

The Contractor shall provide two (2) 11 in. x 17 in. hard copies of electronically

produced final record drawings to be kept inside each traffic signal cabinet within
project limits.”
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Add the following to Article 801.16 of the Standard Specifications:

“In addition to the specified record drawings, the Contactor shall record GPS
coordinates of the following traffic signal components being installed, modified or
being affected in other ways by the Contract:

All Mast Arm Poles and Posts
Traffic Signal Wood Poles

Railroad Bungalow

UPS

Handholes

Controller Cabinets

Communication Cabinets

Electric Service Disconnect locations
CCTV/PTZ Camera installations

Datum to be used shall be North American 1983.

Data shall be provided in electronic format and shall be in .csv format. Latitude
and Longitude shall be in decimal degrees with a minimum of 6 decimal places.
Each coordinate shall have the following information:

o File shall be named: TSXXX_YY-MM-DD.csv (i.e. TS22157 24-01-
01.csv)

Each intersection shall have its own file

Row 1 should have the location name (i.e. IL 31 @ Klausen)

Row 2 is blank

Row 3 is the headers for the columns

Row 4 starts the data

Column A (Date) — should be in the following format: MM/DD/YYYY
Column B (ltem) — as shown in the table below

Column C (Description) — as shown in the table below

Column D and E (GPS Data) — should be in decimal form
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Examples:

Date Item Description Latitude Longitude
NEQ, NB, Dual,
Combination Pole

Heavy Duty, Fiber,
Intersection, Double

01/01/2024 | MP (Mast Arm Pole) 41.580493 -87.793378

01/01/2024 | HH (Handhole) 41.558532 -87.792571

01/01/2024 | ES (Electrical Service) Ground mount, Pole mount | 41.765532 -87.543571

01/01/2024 | CC (Controller Cabinet) 41602248 | -87.794053

01/01/2024 | PTZ (PTZ) NEQ extension pole 41593434 | -87.769876

01/01/2024 | POST (Post) 41651848 | -87.762053

01/01/2024 | MCC (Master Controller 41584593 | -87.793378
Cabinet)

01/01/2024 | COMC (Communication 41584600 | -87.793432
Cabinet)

01/01/2024 | BBS (Battery Backup 41558532 | -87.792571
System)

Data collection can be made as construction progresses or can be collected after all items
are installed. If the data is unacceptable, the Contractor shall make corrections to the data
collection equipment and/or process and resubmit the data for review and approval as
specified.

Data shall have a minimum 1 ft accuracy after post processing.”

Restoration of Work Area.
Add the following article to Section 801 of the Standard Specifications:

“801.17 Restoration of Work Area. Restoration of the traffic signal work area
shall be included in the related pay items such as foundation, conduit, handhole,
underground raceways, detector loop installation or replacement, etc. All roadway
surfaces such as shoulders, medians, sidewalks, pavement, etc. shall be replaced in kind.
All damage to mowed lawns shall be replaced with an approved sod, and all damage to
unmowed fields shall be seeded. All brick pavers disturbed in the work area shall be
restored to their original configuration as directed by the Engineer. All damaged brick
pavers shall be replaced with a comparable material approved by the Engineer.

Exposed holes created from removal or relocation of traffic signal equipment shall be
sealed using a zinc-plated fender washer with toggle bolt.

Restoration of the work area shall be included in the Contract without any extra
compensation allowed to the Contractor.

Removal, Disposal, and Salvage of Existing Traffic Signal Equipment.

The removal, disposal, and/or salvage of existing traffic signal equipment shall become
the property of the Contractor and disposed of by the Contractor outside the State’s right-
of-way, unless otherwise noted. No additional compensation shall be provided to the
Contractor for removal, disposal or salvage expense for the work in the Contract.”
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Bagging Signal Heads.

Light tan colored traffic and pedestrian signal reusable covers shall be used to cover dark/un-
energized signal sections, visors, and retroreflective backplates. Covers shall be made of outdoor
fabric with urethane coating for repelling water, have elastic fully sewn around the cover ends for
a tight fit over the visor, and have a minimum of two (2) straps with buckles to secure the cover
to the backplate. A center mesh strip allows viewing without removal for signal status testing
purposes. Covers shall include a message indicating the signal is not in service. Pedestrian
pushbuttons that are not in service shall be covered with a durable material such as described
above or burlap that is secured in a weather-resistant manner. The entire housing, including the
pedestrian sign, shall also be covered on the front side.

Turn-on of New Traffic Signal Installations.
The following only applies to new traffic signals at previously unsignalized locations.

The signal responsibility shall begin at the start of signal construction and shall end upon
issuance of final acceptance by the Engineer. New traffic signal heads and indications may not
be installed more than two (2) weeks (14 calendar days) prior to the scheduled turn-on of the
traffic signal to avoid motorist confusion caused by the presence of new signal heads, even if
properly covered. Unenergized signal indications shall be bagged until one (1) hour prior to the
scheduled turn-on per the Bagging Signal Heads section above.

New stop bars and crosswalks on approaches that did not previously have stop control shall
NOT be installed until the day of the traffic signal turn-on.

A Portable Changeable Message Sign (PCMS) must be placed two (2) weeks prior to the
scheduled new traffic signal turn-on for all approaches to the intersection with the following
messages:

NEW STARTING
TRAFFIC MMM ##
SIGNAL

where “MMM” and “##” are the 3-character month abbreviation and day of the scheduled turn-on,
respectively.

On the day of the turn-on, change messages to read:

NEW BE
SIGNAL PREPARED
AHEAD TO STOP

The PCMS must remain in place for two (2) weeks following the day of the turn-on.

Conflicting Stop signs shall be removed immediately at the time of the traffic signal turn-on.
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Locating Underground Facilities.
Revise Section 803 to the Standard Specifications to read:

“IDOT traffic signal facilities are not part of any of the one-call locating service such as
J.U.L.ILE or Digger. If the Contract requires the maintenance services of an Electrical
Contractor, the Contractor shall be responsible at their own expense for locating all
existing IDOT electrical facilities, including but not limited to interconnect conduit and
handholes, prior to performing any work. A maintenance transfer is required prior to any
locating work. If this Contract does not require the maintenance services of an Electrical
Contractor, the Contractor may request one free locate for existing IDOT electrical facilities
from the District One Electrical Maintenance Contractor prior to the start of any work.
Additional requests will be at the expense of the Contractor. The location of underground
traffic facilities does not relieve the Contractor of their responsibility to repair any facilities
damaged during construction at their expense.

The exact location of all utilities shall be field verified by the Contractor before the
installation of any components of the traffic signal system. For locations of utilities, locally
owned equipment, and leased enforcement camera system facilities, the local Counties
or Municipalities may need to be contacted: in the City of Chicago contact Digger at (312)
744-7000, and for all other locations contact J.U.L.1.E. at 1-800-892-0123 or 811.

The Contractor shall take whatever precautions to protect the electric cable or electric
conductors in conduit from damage during location and construction operations. If the
wiring is damaged, the Contractor shall replace the entire length of cable or conductors in
conduit, in @ manner satisfactory to the Engineer. Splicing below grade will not be
permitted.

In the event the repairs are not made by the Contractor, the Contractor shall reimburse
the Department for such repairs within sixty (60) days of receiving written notification of
said damage. Otherwise, the cost of such repairs will be deducted from monies due or
which will become due the Contractor under the terms of the Contract.”

Grounding of Traffic Signal Systems
Revise Section 806 of the Standard Specifications to read:

“All traffic signal systems, equipment and appurtenances shall be properly grounded in
strict conformance with the NEC. This work shall be in accordance with IDOT’s District
One Traffic Signal Design Details.

The grounding electrode system shall include a ground rod installed with each traffic signal
controller concrete foundation and all mast arm and post concrete foundations. An
additional ground rod will be required at locations were measured resistance exceeds 25
ohms. Ground rods are included in the applicable concrete foundation or service
installation pay item and will not be paid for separately.
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Testing shall be according to Article 801.13 (a) (4) and (5).

(a) The grounded conductor (neutral conductor) shall be white color coded. This
conductor shall be bonded to the equipment grounding conductor only at the Electric
Service Installation. All power cables shall include one neutral conductor of the same
size.

(b) The equipment grounding conductor shall be green color coded. The following is in
addition to Article 801.04 of the Standard Specifications:

(1) Equipment grounding conductors shall be bonded to the grounded conductor
(neutral conductor) only at the Electric Service Installation. The equipment
grounding conductor is paid for separately and shall be continuous. The Earth
shall not be used as the equipment grounding conductor.

(2) Equipment grounding conductors shall be bonded, using a UL Listed grounding
connector, to all traffic signal mast arm poles, traffic signal posts, pedestrian posts,
pull boxes, handhole frames and covers, conduits, and other metallic enclosures
throughout the traffic signal wiring system, except where noted herein. Bonding
shall be made with a splice and pigtail connection, using a sized compression type
copper sleeve, sealant tape, and heat-shrinkable cap. A UL listed electrical joint
compound shall be applied to all conductors’ terminations, connector threads and
contact points. Conduit grounding bushings shall be installed at all conduit
terminations, including spare or empty conduits and conduit protruding from
handhole walls.

(3) All metallic and non-metallic raceways, including spare or empty raceways, shall
have a continuous equipment grounding conductor, except raceways containing
only detector loop lead-in circuits, circuits under 50 V and/or fiber optic cable will
not be required to include an equipment grounding conductor.

(4) Individual conductor splices in handholes shall be soldered and sealed with heat
shrink. When necessary to maintain effective equipment grounding, a full cable
heat shrink shall be provided over individual conductor heat shrinks.

(c) The grounding electrode conductor shall be similar to the equipment grounding
conductor in color coding (green) and size. The grounding electrode conductor is used
to connect the ground rod to the equipment grounding conductor and is bonded to
ground rods via exothermic welding, UL listed pressure connectors, and UL listed
clamps.”
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TRAFFIC SIGNAL POST
Effective: May 22, 2002
Revised: July 14, 2021
875.01TS

Revise Article 1077.01 (c) of the Standard Specifications to read:

(c) Anchor Rods. The anchor rods shall be a minimum of 5/8 in. in diameter and 16 in.
long and shall be according to Article 1006.09. The anchor rods shall be threaded
approximately 6 in. at one end and have a bend at the other end. The first 12 in. at the
threaded end shall be galvanized. One each galvanized nut and trapezoidal washer shall
be furnished with each anchor rod. The washer shall be properly sized to fully engage
and sit flush on all sides of the slot of the base plate.

Revise the first sentence of Article 1077.01 (d) of the Standard Specifications to read:

All posts shall be steel and bases shall be cast iron. All posts and bases shall be hot dipped
galvanized according to AASHTO M 111. If the Department approves painting, powder coating
by the manufacturer will be required over the galvanization in accordance with 851.01TS
TRAFFIC SIGNAL PAINTING Special Provisions.

UPGRADE EXISTING CONTROLLER TO NTCIP SPECIAL
Effective: November 1, 2023
857.04TS

Description.
This work shall comply with Section 857 of the Standard Specifications and shall also comply with

the following requirements.

General.

This item shall consist of installing the latest version of software, PROM, or PROM SET as well as
enabling the NTCIP mode of the operations in an existing traffic signal controller. At locations that
contain coordination modules, all PROMS in the controller module, telemetry module, and
coordination module must be of the same version and revision. New system interface board shall be
included in this item. updating all the communication parameters necessary for communication in
the Ethernet-based signal system, including the NTCIP address. Contact IDOT System Engineer
for the approved most up to date software version to be used for this item. Any modifications
required for the completion of this work shall be included in the cost of this item.

Basis of Payment.

This work will be paid for at the contract unit price per each for UPGRADE EXISTING
CONTROLLER TO NTCIP SPECIAL, which price shall be payment in full for performing all work
described herein and includes furnishing, installing, testing, and all appurtenances necessary for
a complete and operational unit as directed/approved by the Traffic Signal Engineer.
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UNDERGROUND RACEWAYS
Effective: May 22, 2002
Revised: March 1, 2024
810.02TS

Revise Article 810.04 of the Standard Specifications to read:

“Installation. All underground conduits shall have a minimum depth of 30 in. (700
mm) below the finished grade and shall be installed to avoid existing and proposed
utilities within the project limits.”

Add the following to Article 810.04 of the Standard Specifications:

“All metal conduit installed underground shall be Rigid Steel Conduit unless
otherwise indicated on the plans.”

All raceways which extend outside of a structure or duct bank but are not
terminated in a cabinet, junction box, pull box, handhole, post, pole, or pedestal
shall extend a minimum of 1 ft (300 mm) or the length shown on the plans beyond
the structure or duct bank. The end of this extension shall be capped and sealed
with a cap designed for the conduit to be capped.

The ends of rigid metal conduit to be capped shall be threaded, the threads
protected with full galvanizing, and capped with a threaded galvanized steel cap.

The ends of rigid nonmetallic conduit and coilable nonmetallic conduit shall be
capped with a rigid PVC cap of not less than 1/8 in. (3 mm) thick. The cap shall
be sealed to the conduit using a room-temperature-vulcanizing (RTV) sealant
compatible with the material of both the cap and the conduit. A washer or similar
metal ring shall be glued to the inside center of the cap with epoxy, and the pull
cord shall be tied to this ring.”

UNINTERRUPTABLE POWER SUPPLY, SPECIAL
Effective: January 1, 2013

Revised: March 1, 2024

862.01TS

This work shall be in accordance with section 862 of the Standard Specification except as
modified herein.

Add the following to Article 862.01 of the Standard Specifications:

“The UPS shall have the power capacity to provide normal operation of a signalized
intersection that utilizes all LED type signal head optics for a minimum of six (6) hours.”
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Add the following to Article 862.02 of the Standard Specifications:

“Materials shall be according to Article 1074.04 as modified in UNINTERRUPTABLE
POWER SUPPLY, SPECIAL.”

Add the following to Article 862.03 of the Standard Specifications:

“The UPS shall additionally include, but not be limited to, a battery cabinet, where
applicable. For Super P and Super R cabinets, the battery cabinet is integrated to the
traffic signal cabinet and shall be included in the cost for the traffic signal cabinet of the
size and type indicated on the plans.”

Revise Article 862.04 of the Standard Specifications to read:

Installation.

When a UPS is installed at an existing traffic signal cabinet, the UPS cabinet shall partially
rest on the lip of the existing controller cabinet foundation and be secured to the existing
controller cabinet by means of at least four (4) stainless steel bolts. The UPS cabinet shall
be completely enclosed with the bottom and back constructed of the same material as the
cabinet.

When a UPS is installed at a new signal cabinet and foundation, it shall be mounted as
shown on the plans.

At locations where UPS is installed and an emergency vehicle priority system is in use,
any existing incandescent confirmation beacons shall be replaced with LED lamps in
accordance with the District One Emergency Vehicle Priority System specification at no
additional cost to the Contract. A concrete apron shall be provided and be in accordance
with Articles 424 and 202 of the Standard Specifications. The concrete apron shall also
follow the District 1 Standard Traffic Signal Design Detail, Type D for Ground Mounted
Controller Cabinet and UPS Battery Cabinet.

For a ground mounted UPS, the UPS shall be mounted on its own Type A concrete
foundation which will be paid for separately. A concrete apron shall be provided with a
dimension of 36 in. in front of the UPS cabinet, 5 in. deep, and a width sized appropriately
to the width of the concrete foundation. The concrete apron shall follow Articles 424 and
202 of the Standard Specifications.

This item shall include any required modifications to an existing traffic signal controller as
a result of the addition of the UPS including the addition of alarms.
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Materials.
Revise Article 1074.04(a)(1) of the Standard Specifications to read:

“The UPS shall be line interactive or double conversion and provide voltage regulation
and power conditioning when utilizing utility power. The UPS shall be sized appropriately
for the intersection(s) normal traffic signal operating load. The UPS must be able to
maintain the intersection’s normal operating load plus 20 percent of the intersection’s
normal operating load. When installed at a railroad-interconnected intersection, the UPS
must maintain the railroad preemption load, plus 20 percent of the railroad preemption-
operating load. The total connected traffic signal load shall not exceed the published
ratings for the UPS. The UPS shall provide a minimum of six (6) hours of normal operation
run-time for signalized intersections with LED type signal head optics at 77 °F (25 °C)
(minimum 1000 W active output capacity, with 86 percent minimum inverter efficiency).”

Revise the first paragraph of Article 1074.04(a)(3) of the Standard Specifications to read:

“The UPS shall have a minimum of four (4) sets of normally open (NO) and normally closed
(NC) single-pole double-throw (SPDT) relay contact closures, available on a panel
mounted terminal block or locking circular connectors, rated at a minimum 120 V/1 A, and
labeled so as to identify each contact according to the plans.”

Revise Article 1074.04(a)(17) of the Standard Specifications to read:

“When the intersection is in battery backup mode, the UPS shall bypass all internal cabinet
lights, ventilation fans, cabinet heaters, service receptacles, luminaires, any lighted street
name signs, any automated enforcement equipment and any other devices directed by
the Engineer.”

Revise Article 1074.04(b)(2) paragraph “b.” of the Standard Specifications to read:

“Batteries, inverter/charger and power transfer relay shall be housed in a separate NEMA
Type 3R cabinet. The cabinet shall be Aluminum alloy, 5052-H32, 0.125 in. thick and
have a natural mill finish.”

[7Pl]

Revise Article 1074.04(b)(2) paragraph “c.” of the Standard Specifications to read:
“No more than three (3) batteries shall be mounted on individual shelves for a cabinet
housing six batteries and no more than four (4) batteries per shelf for a cabinet housing
eight batteries.”

Revise Article 1074.04(b)(2) paragraph “e.” of the Standard Specifications to read:
“The battery cabinet housing shall have the following nominal outside dimensions: a width

of 25 in. (785 mm), a depth of 16 in. (440 mm), and a height of 41 to 48 in. (1.1 to 1.3 m).
Clearance between shelves shall be a minimum of 10 in. (250 mm).”
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Revise Article 1074.04(b)(2) paragraph “g.” of the Standard Specifications to read:

“The door shall open to the entire cabinet, have a neoprene gasket, an Aluminum
continuous piano hinge with stainless steel pin, and a three point locking system. The
door shall be equipped with a two position doorstop, one a 90° and one at 120°. The
cabinet shall be provided with a main door lock which shall operate with a traffic industry
conventional No. 2 key. Provisions for padlocking the door shall be provided.”

Add the following to Article 1074.04(b)(2) of the Standard Specifications:
j- The battery cabinet shall have provisions for an external generator connection.
Add the following to Article 1074.04(c) of the Standard Specifications:

(8) The UPS shall include a tip or kill switch installed in the battery cabinet, which shall
completely disconnect power from the UPS when the switch is manually activated.

(9) The UPS shall include standard RS-232 and internal Ethernet interface.

(10) The UPS shall incorporate a flanged electric generator inlet for charging the batteries
and operating the UPS. The generator connector shall be male type, twist-lock, rated
as 15A, 125VAC with a NEMA L5-15P configuration and weatherproof lift cover plate.
Access to the generator inlet shall be from a secured weatherproof lift cover plate or
behind a locked battery cabinet police panel.

(11) The bypass switch shall include an internal power transfer relay that allows removal
of the battery back-up unit, while the traffic signal is connected to utility power, without
impacting normal traffic signal operation.

Revise Article 1074.04(d)(3) of the Standard Specifications to read:

“All batteries supplied in the UPS shall be either gel cell or AGM type, deep cycle,
completely sealed, prismatic lead calcium based, silver alloy, valve regulated lead acid
(VRLA) requiring no maintenance. All batteries in a UPS installation shall be the same
type; mixing of gel cell and AGM types within a UPS installation is not permitted.”

Revise Article 1074.04(d)(4) of the Standard Specifications to read:
“Batteries shall be certified by the manufacturer to operate over a temperature range of -

13°F to 160 °F (-25°C to 71 °C) for gel cell batteries and -40°F to 140°F (-40°C to 60 °C)
for AGM type batteries.”
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Add the following to Article 1074.04(d) of the Standard Specifications:

(9) The UPS shall consist of an even number of batteries that are capable of maintaining
normal operation of the signalized intersection for a minimum of six (6) hours.
Calculations shall be provided showing the number of batteries of the type supplied
that are needed to satisfy this requirement. A minimum of four (4) batteries shall be
provided.

(10) Battery heater mats shall be provided when gel cell type batteries are supplied.
Add the following to Article 1074.04 of the Standard Specifications:

(e) Warranty. The warranty for an uninterruptable power supply (UPS) and batteries (full
replacement) shall cover a minimum of five (5) years from date the equipment is placed
in operation.

(f) Installation. Bypass switch shall completely disconnect the traffic signal cabinet from
the utility provider.

(g) The UPS shall be set-up to run the traffic signal continuously without going to a red
flashing condition when switched to battery power unless otherwise directed by the
Engineer. The Contractor shall confirm set-up with the Engineer. The continuous
operation mode when switched to battery may require modification to unit connections
and these modifications are included in the unit price for this item.

Revise Article 862.04 of the Standard Specifications to read:

Basis of Payment.

This work will be paid for at the Contract unit price per each for UNINTERRUPTABLE
POWER SUPPLY, SPECIAL, UNINTERRUPTABLE POWER SUPPLY, GROUND
MOUNTED, or UNINTERRUPTABLE POWER SUPPLY AND CABINET, SPECIAL.
Replacement of emergency vehicle priority system confirmation beacons and any required
modifications to the traffic signal controller shall be included in the cost of the
UNINTERRUPTABLE POWER SUPPLY, SPECIAL, UNINTERRUPTABLE POWER
SUPPLY, GROUND MOUNTED, or UNINTERRUPTABLE POWER SUPPLY AND
CABINET, SPECIAL item. The concrete apron and earth excavation required shall be
included in the cost of the UNINTERRUPTABLE POWER SUPPLY, GROUND MOUNTED
or UNINTERRUPTABLE POWER SUPPLY AND CABINET, SPECIAL item.
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VIDEO VEHICLE DETECTION SYSTEM
Effective: January 1, 2020

Revised: March 1, 2024

886.04TS

Description.
This work shall consist of furnishing and installing a video vehicle detection system as specified

and/or as shown on the plans. This pay item shall include all necessary work and equipment
required to have a fully operational system including but not limited to the detector unit(s), the
interface unit and all the necessary hardware, cables, and accessories required to complete the
installation in accordance with the manufacturer’s specifications.

The video vehicle detection system shall work under all weather conditions, including rain,
freezing rain, snow, wind, dust, fog, and changes in temperature and light. It shall work in an
ambient temperature range of —30°F to 165°F.

The video vehicle detection system shall be compatible with the District's approved traffic
controller assemblies utilizing NEMA TS 1 or NEMA TS 2 controllers and cabinet components for
full time operation. The video vehicle detection system shall provide a minimum of one interface
unit that has Ethernet connectivity, surge protection and shall be capable of supporting a minimum
of 2 detector units. The video vehicle detection system shall include a display and stand inside
the cabinet that has a minimum 10 in. screen with a minimum 1280 x 800 resolution. The display
shall be temperature rated for the cabinet environment.

The video vehicle detection system shall be one of the following systems or an approved
equivalent:

- Autoscope Vision

- lteris Vantage Next

A representative from the supplier of the video vehicle detection system shall supervise the
installation and testing of the video vehicle detection system and shall be present at the traffic
signal turn-on inspection. Once the video vehicle detection system is configured, it shall not need
reconfiguration to maintain performance, unless the roadway configuration or the application
requirements change.

The mounting location(s) of the detector unit(s) shall be per the manufacturer’'s recommendations.
If an extension mounting assembly is needed, it shall be included in this item. All holes drilled into
signal poles, mast arms, or posts shall require rubber grommets to prevent chafing of wires.

The video detection system shall be warrantied for a period of two (2) years from final inspection
and shall be free from material and workmanship defects.

Basis of Payment.
This work shall be paid for at the Contract unit price each for VIDEO VEHICLE DETECTION
SYSTEM, SINGLE APPROACH, the price of which shall include the cost for all of the work and
material described herein and includes furnishing, installing, delivery, handling, testing, set-up
and all appurtenances and mounting hardware necessary for a fully operational video vehicle
detection system.
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WIRE AND CABLE

Effective: January 1, 2012

Add the following to the first paragraph of Article 1066.02(a):
“The cable shall be rated at a minimum of 90°C dry and 75°C wet and shall be
suitable for installation in wet and dry locations, and shall be resistant to oils and
chemicals.”

Revise the Aerial Electric Cable Properties table of Article 1066.03(a)(3) to read:

Aerial Electric Cable Properties

Phase Conductor | Messenger wire
Size Stranding Average Minimum | Stranding
AWG Insulation Size
Thickness AWG
mm mils
6 7 1.1 (45) 6 6/1
4 7 1.1 (45) 4 6/1
2 7 1.1 (45) 2 6/1
1/0 19 1.5 (60) 1/0 6/1
2/0 19 1.5 (60) 2/0 6/1
3/0 19 1.5 (60) 3/0 6/1
4/0 19 1.5 (60) 4/0 6/1

Add the following to Article 1066.03(b) of the Standard Specifications:

“Cable sized No. 2 AWG and smaller shall be U.L. listed Type RHH/RHW and may
be Type RHH/RHW/USE. Cable sized larger than No. 2 AWG shall be U.L. listed
Type RHH/RHW/USE.”

Revise Article 1066.04 to read:

“Aerial Cable Assembly. The aerial cable shall be an assembly of insulated
aluminum conductors according to Section 1066.02 and 1066.03. Unless
otherwise indicated, the cable assembly shall be composed of three insulated
conductors and a steel reinforced bare aluminum conductor (ACSR) to be used as
the ground conductor. Unless otherwise indicated, the code word designation of
this cable assembly is “Palomino”. The steel reinforced aluminum conductor shall
conform to ASTM B-232. The cable shall be assembled according to ANSI/ICEA
S-76-474.

Revise the second paragraph of Article 1066.05 to read:

“The tape shall have reinforced metallic detection capabilities consisting of a
woven reinforced polyethylene tape with a metallic core or backing.”
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ATMS SYSTEM INTEGRATION

Description. This work shall consist of integrating one Dynamic Message Sign (DMS) installation
shown on the plans into the IDOT Advanced Traffic Management System (ATMS). Data from the
DMS will be collected and integrated via the existing iINET interface to the ATMS.

Integration. This item includes all software, programming, miscellaneous devices, cabinets,
racks, and cables necessary to provide the successful integration of the proposed stations in the
project to the existing expressway traffic monitoring system. Work as necessary will be performed
at the:

lllinois Department of Transportation

Bureau of Traffic Operations/Electrical Field Office
445 W. Harrison Street

Oak Park, lllinois 60304

The contractor shall subcontract with the development and maintenance contractor for the ATMS
to perform all ATMS software and hardware modifications. Contact information is:

Parsons

Project Manager

650 E Algonquin Road, Suite 104
Schaumburg, IL 60173

Phone: (847) 925-0120

The ATMS system shall be upgraded and expanded to add the DMS shown on the plans. The
integration must be made to make this expansion a seamless transition, and function in an
identical manner as the existing expressway surveillance. Work under this item includes but is
not limited to the following:

(a) Modify the existing graphic user interface, report generators, data bases, broadcast feeds
(both subscriber and internal), and data tables for the dynamic message sign control.

(b) Create new segments and groupings used to display travel time and congestion data to
the Dynamic Message Signs.

(c) Develop an integration acceptance test plan and conduct said test to verify that the DMS
has been properly integrated according to the requirements. This acceptance plan shall
conclude with a 30-day burn-in period. During the burn-in period, the subcontractor shall
identify and resolve any problems identified with the integration.

(d) Coordinate with the DMS manufacturer, ATMS Integration Programmer, and Gateway
Integration Programmer.
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Method of Measurement. This work will be measured for payment on a lump sum basis.

Basis of Payment. This work will be paid for at the contract lump sum price for ATMS SYSTEM
INTEGRATION, which price shall be payment in full for the work described for a complete
integration of the new Dynamic Message sign into the existing IDOT ATMS System. Acceptance
shall be granted after integration and after passing an acceptance test proposed by the
subcontractor, and agreed upon by the Engineer.

CABINET, MODEL 334

Description

This work shall consist of furnishing and installing a ground-mounted Model 334 cabinet at
locations as shown in the Plans. The cabinet shall be used to house CCTV camera or DMS
controller equipment and any associated Ethernet switches, and other communications
devices/infrastructure as shown on the plans.

The furnishing and installation of CCTV camera equipment shall be paid for separately.
The furnishing and installation of DMS controller equipment shall be paid for separately.

Materials

General

Cabinet, Model 334 shall be a durable, weatherproof enclosure, constructed of 3/16 in. (4.75mm)
thick aluminum or 1/8 inch (3.175 mm) thick aluminum lined with bullet resistant fiberglass panels
that shall be UL listed and tested for UL752 Level 3 with a nominal thickness of '/» inch (12.7mm)
maximum, and a nominal weight of 5.0 Ibs. per square foot (24.5 kg per square meter) maximum.
The cabinet shall have a nominal outside dimension of 66 in. (1.7m) height x 24 inches (600mm)
wide X 30 inches (762mm) deep. Cabinet, Model 334 shall consist of the following components:
double door each equipped with a Corbin # 2 Brass lock or equal for front and rear cabinet entry,
housing, mounting cage, power distribution assembly, service panel, thermostatically controlled
fan, and all necessary mounting hardware and wiring, and other equipment, as shown in the Plans
and specified in these special provisions.

All bolts, nuts, washers, screws, hinges, and hinge pins that are subject to corrosion shall be
stainless steel unless otherwise specified. All equipment under this item shall be in accordance
with Section 1074.03 of the Standard Specifications except as modified herein.

Cabinet Components

The housing and the mounting cage assembly shall conform to those of the Model 334 cabinet
provisions of the “Traffic Signal Control Equipment Specifications” (TSCES) issued by the State
of California, Department of Transportation, and to all addenda thereto current at the time of
project advertising. The housing shall be rainproof with the top of the enclosure crowned to
prevent standing water. All exterior seams for the enclosure and doors shall be continuously
welded and shall be smooth. The housing shall have no provisions for a police panel or door.
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The cabinet shall have single front and rear doors, each equipped with a Corbin # 2 lock. The
enclosure door frames shall be double flanged out on all 4 sides and shall have strikers to hold
tension on and form a firm seal between the door gasketing and the frame. The front and rear
doors shall be provided with catches to hold the door open at both 90 and 180 +/- 10 degrees.
Gasketing shall be provided on all door openings and shall be dust-tight. For horizontal support
and bolt attachment, cage bottom support mounting angles shall be provided on either side, level
with the bottom edge of the door.

The latching handles on the doors shall have provisions for padlocking in the closed position.
When the door is closed and latched, the door shall be locked. The locks and handles shall be
on the right side of the front door and the left side of the rear door. The lock and lock support
shall be rigidly mounted to the door. The locks shall be Corbin #2 and two keys shall be supplied
to the Department with each lock. The keys shall be removable in the locked position only.

The front and rear doors shall be provided with louvered vents. A removable and reusable air filter
shall be housed behind the door vents. The filter filtration area shall cover the vent opening area,
and the filter shell shall be provided that fits over the filter providing mechanical support for the
filter. The shell shall be louvered to direct the incoming air downward.

The intake (including filter with shell) and exhaust areas shall pass a minimum of 60 cubic feet
(1.7 cubic meters) of air per minute for housing #1 and 26 cubic feet (0.74 cubic meters) of air per
minute for housing #2. The thermostatically controlled fan with ball or roller bearings shall be
mounted within the housing and vented. The fan shall provide a capacity of at least 150 cubic feet
(4.25 cubic meters) of free air delivery per minute of ventilation. The fan shall be thermostatically
controlled and activated when the temperature inside the cabinet exceeds 75° F (24° Celsius)
and shut off when the temperature is less than 64°F (18° Celsius). In addition, the fan shall be
manually adjustable for automatic turn on and off. The fan circuit shall be protected at 125% of
the fan motor ampacity.

All subassemblies shall be mounted in removable 19 in. (482 mm) EIA self-standing rack
assemblies. The EIA rack portion of the cage shall consist of 2 pairs of continuous, adjustable
equipment mounting angles that comply with Standard EIA RS-310-B. The cage shall be centered
within the cabinet and bolted to the cabinet at 4 points.

Each cabinet shall be equipped with 2 shelves. Shelves shall be the full width of the rack and 12
in. (300mm) deep. The shelves shall be designed to support a minimum of 50 Ibs. (23 kg).

The power distribution assembly shall be as shown in Plans and shall consist of input files that
are common to both Model 332 and 336 type cabinets and provides 9 AC outputs and up to 28
isolated inputs. The power distribution assembly for cabinets not at DMS locations shall consist
of the following: one 30A, 120V main circuit breaker; three 15A, 120V single pole secondary circuit
breakers; eight standard 117 VAC controller and equipment receptacles; and one duplex, 3-
prong, NEMA GF1 Type 5-15R grounded utility type outlet. Cabinets at DMS locations shall be
provided with one 60A, 240V, two-pole main circuit breaker, one 40A, 240V, two-pole secondary
breaker, three 15A, 120V single pole secondary circuit breakers, eight standard controller and
equipment receptacles, and one duplex GFI outlet.
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Rating of breakers shall be shown on face of breaker or handle. Breaker function shall also be
labeled below breakers on front panel. The first equipment receptacle in the circuit shall have
ground-fault circuit interruption as defined in the NEC. Circuit interruption shall occur on 6 mA of
ground-fault current. All conductors from the power distribution assembly routed to the cabinet
wiring shall be connected to the terminal block on the common side, except for the AC power
conductor between the service terminal block and main circuit breaker. All internal conductors
terminating at the blocks shall be connected to the other side of the blocks.

Two side panels shall be provided and mounted on the cabinet sidewalls. In viewing from the front
door, the left side panel shall be designated as the “Input/Communications” and the right side
panel shall be designated as the “Service Panel”’. The panel shall be drilled and tapped, as
necessary, to mount the terminal blocks and other attachments described herein, as well as to
mount the panel to the cabinet wall.

The terminal blocks shall be barrier type rated at 20 A 600 V RMS minimum. The terminal screws
shall be nickel-plated brass binder head type with screw inserts of same material. The terminals
of the power line service terminal block shall be labeled “AC+, AC-, and AC GND”, and shall be
covered with a clear insulating material to prevent inadvertent contact. Terminating lugs large
enough to accommodate No. 2 conductors shall be furnished for the service terminal block. The
terminal block shall be rated for 50 A at 600 V peak, minimum.

The power distribution assembly shall also protect the equipment powered by the assembly from
power transients. Over voltage protection shall be provided for the power distribution assembly
and shall contain, as a minimum, a surge arrestor, which shall reduce the effect of power line
voltage transients and be mounted to the service panel. The arrestor shall have the following
minimum features:

Recurrent Peak Voltage: 184V
Energy Rating (Minimum): 50 J
Power Dissipation, Average: 0.85W

Peak Current for pulses less than 7 microseconds 1250 A
Stand-by Current for 60 Hz Sinusoidal: 1mA or less

Each cabinet shall be equipped with one LED lighting fixture mounted to the inside top front
portion of the cabinet. The fixture shall have an cool white color. A door-activated switch shall be
installed to turn the cabinet light on when the front door is opened. The door switch shall be on a
separate circuit by itself and used only to turn on the cabinet light.

Each cabinet shall be supplied with a heavy-duty plastic envelope to store plans, wiring diagrams,
schematics, etc. This envelope shall have metal grommets so that it hangs from the door hooks.
The envelope shall have minimum dimensions of 10 in. (250mm) x 15 in. (381mm).

Foundations shall conform to those shown in the Plans. The foundation is paid for separately.
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Disconnect Switch

Cabinets shall be provided with a disconnect switch to allow for the ability to cut off power to the
cabinet and associated devices without having to open the cabinet. Disconnect switches shall
be:

1) 30A, 2-Pole, 120/240V rated for cabinets not at DMS locations.
2) 100A, 2-Pole, 120/240V rated for cabinets at DMS locations.
3) NEMA 4X rated

4) Non-fusible

5) Lockable

Identification
The Cabinet, Model 334 shall be identified and labeled with external markings as specified in
Article 1069.06 of the Standard Specifications and as shown in the Plans.

Construction Requirements

The Contractor shall deliver the Cabinet Model 334 mounted on a plyboard-shipping pallet that
is bolted to the cabinet base. The cabinet shall be enclosed in a slipcover cardboard packaging
shell. The housing doors shall be blocked to prevent movement during transportation to the site.

The Contractor shall securely fasten the Cabinet Model 334 on the new concrete foundation at
the locations shown in the Plans. The Contractor shall confirm the orientation of the Cabinet Model
334 installation and its front door side with the Engineer prior to installation. Stainless steel bolted
connections shall be provided with lock-washers, locking nuts, or other approved means to
prevent the connection nuts from backing off. Dissimilar materials shall be isolated from one
another by stainless steel fittings.

The Contractor shall make all power connections to the cabinet in accordance with the Plans and
as required. The neutral bus shall be isolated from the cabinet and equipment ground. It shall
terminate at the neutral lug ultimately attached to the meter pedestal. All conductors used in
cabinet wiring shall terminate with properly sized non-insulated (if used, for DC logic only) or clear
insulated spring-spade type terminals except when soldered to a through-panel solder lug on the
rear side of the terminal block or as specified otherwise. All conductors, except those which can
be readily traced, shall be labeled. Labels attached to each end of the conductor shall identify the
destination of the other end of the conductor. Cabling shall be routed to prevent conductors from
being in contact with metal edges. Cabling shall be arranged so that any removable assembly
may be removed without disturbing conductors not associated with that assembly.

All equipment in the cabinet, when required, shall be clearly and permanently labeled using
marker strips. The marker strips shall be made of material that can be easily and legibly written
on using a pencil or ballpoint pen. Marker strips shall be located immediately below the item that
they are to identify and must be clearly visible with the items installed.
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Testing
Cabinet Acceptance Test — in addition to the environmental and design approval tests specified

in the FHWA Type 170 Traffic Signal control System Hardware Specification, the following water
spray test shall be performed for each type of cabinet:

Spray water from a point directly overhead at an angle of 60° from the vertical axis of the
cabinet. Repeat for each of eight equally spaced positions around the cabinet for a period
of five minutes in each position. The water shall be sprayed using a domestic type
sprinkling nozzle at a rate of not less than 10 gal./min (40 liters/min) per square foot (0.1
meters) of surface area. The cabinet shall then be inspected for leakage. Evidence of water
leakage shall be cause for rejection.

Operational Standalone Test: The operational standalone test for each Cabinet, Model 334
installed shall consist of the following:

Visual inspection of the cabinet and its contents for workmanship
Verification of the cabinet grounding in accordance with Article 1074.03 (a)(4) of the
Standard Specifications
Measurement of the voltage at the input panel
Documentation

Shop drawings and wiring lists showing the proposed layout of each type of cabinet shall be
submitted to the Engineer for approval prior to the start of fabrication. Wiring lists for the internal
manufacturer cut sheets for all electrical equipment included in each type of cabinet shall be
included in the submission.

Four copies of drawings showing the wiring for each cabinet shall be provided. One copy shall be
placed in the clear plastic envelope furnished as part of the cabinet. The other three copies shall
be delivered to the Engineer.

For each cabinet, four copies of a configuration of the equipment reporting to that cabinet shall
be provided. The sheet shall also list field settable options for the equipment contained in the
cabinet. This shall include device addresses and output voltage settings for power supplies. One
of these copies shall be placed in the clear plastic envelope furnished as part of the cabinet. The
other three copies shall be delivered to the Engineer.

Warranty
The Contractor shall warranty all materials and workmanship including labor for a period of two

years after the completion and acceptance of the installation, unless other warranty requirements
prevail. The warranty period shall begin when the Contractor completes all construction
obligations related to this item and when the components for this item have been accepted, which
shall be documented as the final completion date in the construction status report. The warranty
shall warrant and guarantee repair of the component parts of the Cabinet Model 334 furnished
by the Contractor that prove to be defective in workmanship and materials during the first two
years of operation as defined and noted above at no additional cost to the Department.
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The Engineer will notify the Contractor that a warranted item needs repair. The Contractor shall
acknowledge the notification within 24 hours and replace or correct any part or parts of materials
and equipment that are found defective within the two-year in-service warranty period. All items
needing repair shall be returned to the Department in two weeks from the date of receipt at the
Contractor’s facility or replaced in-kind by the Contractor, and the Contractor shall be responsible
for any return shipping costs. No compensation will be made to the Contractor for such
replacements or corrections.

The Contractor shall provide a warranty certificate for this item and its related components to the
Department. The Department reserves the right to transfer this service to other parties who may
be contracted with in order to provide overall maintenance of this item.

Basis of Payment
This work will be paid for at the contract unit price per each for CABINET, MODEL 334.

CAMERA MOUNTING ASSEMBLY
Effective: November 1, 2023
877.02TS

Description.
This work shall consist of modifying an existing traffic signal mast arm pole to accommodate an

extension pole suitable for mounting a CCTV Camera.

Materials.
The pole extension shall be a Schedule 40 galvanized steel pipe, 20 feet in length and 4 inch in
diameter.

General.

The pole extension shall be fastened to the existing mast arm pole with adjustable, galvanized
steel clamps as shown on the plan detail. The galvanized clamps shall fit securely around the
tapered mast arm. The contractor shall use galvanized shims and shall modify clamps as required
to maintain a plumb vertical alignment of the camera mounting assembly pole. The exposed wires
shall be trained into a drip loop and protected with black plastic spiral cable wrap. Relocation,
adjustments or any temporary removal and reinstallation of any mast arm mounted sign panels
or any other equipment in conflict with the installation of Camera Mounting Assembly shall be part
of this pay item and included in the unit price.

All holes drilled into signal poles, mast arm, or posts shall require a rubber grommets to prevent
the chafing of wires.

Basis of Payment.

This work will be paid for at the contract unit price each for CAMERA MOUNTING ASSEMBLY.
The unit price shall include all equipment, materials, mounting hardware, shims, gromets, cable
wrap, components, and labor required to securely fasten the assembly to an existing pole and
place the camera into operation to the satisfaction of the Traffic Engineer. The camera and cables
will be paid for separately as part of unit price for REMOTE CONTROLLER VIDEO SYSTEM, and
OUTDOOR RATED NETWORK CABLE.
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CLOSED CIRCUIT TELEVISION CABINET

Description.
This work shall consist of furnishing, installing, and testing a pole mounted CCTV equipment
cabinet.

Materials.

The Cabinet, Model 336 shall meet the Caltrans Transportation Electrical Equipment
Specifications (TEES) for the components applied in the project. The cabinet shall be a durable,
weatherproof enclosure constructed of 3/16 in. (4.75mm) thick aluminum or 1/8 inch (3.175 mm)
thick aluminum lined with bullet resistant fiberglass panels that shall be UL listed and tested for
UL752 Level 3 with a nominal thickness of 'z inch (12.7mm) maximum, and a nominal weight of
5.0 Ibs. per square foot (24.5 kg per square meter) maximum. The cabinet shall be sized to
adequately house all required components with extra space for arrangement and termination of
wiring. The minimum size of the cabinet shall have a nominal outside dimension of 46 inches
height x 24 inches wide X 24 inches deep. Cabinet, Model 336 shall consist of the following
components: double door each equipped with a Corbin # 2 Brass lock or equal for front and rear
cabinet entry, housing, manufacturer recommended mounting hardware for pole-mount
application, mounting cage, power distribution assembly/service panel (including RFI filter surge
suppression, outlets, circuit breakers, terminal blocks, and neutral and ground bus bars),
thermostatically controlled fan, door switch, LED light, fiber optic patch panel, power data unit,
and all necessary mounting hardware and wiring, and other equipment, as shown on the Plans
and specified in these special provisions.

All bolts, nuts, washers, screws, hinges, and hinge pins shall be stainless steel unless otherwise
specified. All equipment under this item shall be in accordance with Section 1074.03 of the
Standard Specifications except as modified herein.

Power Data Unit.
The power data unit shall be installed in the cabinet and allow the CCTV camera PoE and network
switch power supply to be remotely rebooted. The power distribution assembly shall meet the
minimum requirements:

1) Minimum of eight individually switched 120V, 15-amp outlet circuits

2) Ethernet Interface: 10/100 autosensing, static IP, TCP port selectable, RJ-45 w/internal

FCC filtering

3) Operating Temperature: -30°F to 170°F

4) Power Dissipation: 3.9W Typ Max (all on) <3W idle

5) Power Fail Hold-Over: 350ms minimum (all relays on)

Fiber Patch Panel.
A fiber patch panel shall be provided and installed within the cabinet. The fiber patch panel shall
be paid for separately as FIBER OPTIC INTERCONNECT CENTER, 48 PORT.

Ground and Neutral Bus Bars. Separate ground and neutral bus bars, mounted on the equipment
panel shall be provided. The neutral bus bar shall be isolated from the cabinet and equipment
ground. Compression lugs, plus 2 spare lugs, shall be sized to accommodate the cables with the
heads of the connector screws painted green for ground connections and white for neutral
connections.
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CONSTRUCTION REQUIREMENTS

Installation.

The cabinet shall be installed on the CLOSED CIRCUIT TELEVISION POLE STRUCTURE, 50
FT. MOUNTING HEIGHT at 180 degrees from the camera arm orientation as shown on the plans.
The front door side of the cabinet shall be positioned at 90 degrees from the pole handhole; the
back door side of the cabinet shall be positioned at 120 degrees from the pole letters and
numerals labeling. The Contractor shall confirm the orientation of the Cabinet Model 336
installation and its front door side with the Engineer prior to installation. Stainless steel bolted
connections shall be provided with lock-washers, locking nuts, or other approved means to
prevent the connection nuts from backing off. Dissimilar materials shall be isolated from one
another by stainless steel fittings.

All conduit entrances into the cabinet installation shall be sealed with a pliable waterproof material.

The Contractor shall make all power connections to the cabinet in accordance with the Plans and
as required. The neutral bus shall be isolated from the cabinet and equipment ground. It shall
terminate at the neutral lug ultimately attached to the meter pedestal. All conductors used in
cabinet wiring shall terminate with properly sized non-insulated (if used, for DC logic only) or clear
insulated spring-spade type terminals except when soldered to a through-panel solder lug on the
rear side of the terminal block or as specified otherwise. All conductors, except those which can
be readily traced, shall be labeled. Labels attached to each end of the conductor shall identify the
destination of the other end of the conductor. Cabling shall be routed to prevent conductors from
being in contact with metal edges. Cabling shall be arranged so that any removable assembly
may be removed without disturbing conductors not associated with that assembly.

All equipment in the cabinet shall be clearly and permanently labeled using marker strips. The
marker strips shall be made of material that can be easily and legibly written on using a pencil or
ballpoint pen. Marker strips shall be located immediately below the item that they are to identify
and must be clearly visible with the items installed.

Testing.

Cabinet Acceptance Test — in addition to the environmental and design approval tests specified
in the FHWA Type 170 Traffic Signal control System Hardware Specification, the following water
spray test shall be performed for each type of cabinet:

Spray water from a point directly overhead at an angle of 60° from the vertical axis of the
cabinet. Repeat for each of eight equally spaced positions around the cabinet for a period
of five minutes in each position. The water shall be sprayed using a domestic type
sprinkling nozzle at a rate of not less than 10 gal./min (40 liters/min) per square foot (0.1
meters) of surface area. The cabinet shall then be inspected for leakage. Evidence of
water leakage shall be cause for rejection.
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Operational Standalone Test: The operational standalone test for each cabinet installed shall
consist of the following:

¢ Visual inspection of the cabinet and its contents for workmanship

o Verification of the cabinet grounding in accordance with Article 801.04, Article 806, and
the GROUNDING OF ITS SUBSYSTEMS (TSC T 420#8) special provision

o Measurement of the voltage at the input panel

Documentation.

Shop drawings and wiring lists/diagrams showing the proposed layout of the cabinet shall be
submitted to the Engineer for approval prior to the start of fabrication. Wiring lists for the internal
manufacturer cut sheets for all electrical equipment included in each type of cabinet shall be
included in the submission.

Four copies of drawings showing the wiring for each cabinet shall be provided. One copy shall be
placed in the clear plastic envelope furnished as part of the cabinet. The other three copies shall
be delivered to the Engineer.

For each cabinet, four copies of a configuration of the equipment reporting to that cabinet shall
be provided. The sheet shall also list field settable options for the equipment contained in the
cabinet. This shall include device addresses and output voltage settings for power supplies. One
of these copies shall be placed in the clear plastic envelope furnished as part of the cabinet. The
other three copies shall be delivered to the Engineer.

Warranty.

The Contractor shall warranty all materials and workmanship including labor for a period of two
years after the completion and acceptance of the installation, unless other warranty requirements
prevail. The warranty period shall begin when the contractor completes all construction obligations
related to this item and when the components for this item have been accepted, which shall be
documented as the final completion date in the construction status report. The warranty shall
warrant and guarantee repair of the component parts of the cabinet furnished by the Contractor
that prove to be defective in workmanship and materials during the first two years of operation as
defined and noted above at no additional cost to the Department.

The Engineer will notify the Contractor that a warranted item needs repair. The Contractor shall
acknowledge the notification within 24 hours and replace or correct any part or parts of materials
and equipment that are found defective within the two-year in-service warranty period. All items
needing repair shall be returned to the Department in two weeks from the date of receipt at the
Contractor’s facility or replaced in-kind by the Contractor, and the Contractor shall be responsible
for any return shipping costs. No compensation will be made to the Contractor for such
replacements or corrections.

The Contractor shall provide a warranty certificate for this item and its related components to the

Department. The Department reserves the right to transfer this service to other parties who may
be contracted with in order to provide overall maintenance of this item.
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Method of Measurement.
This work will be measured for payment per each CLOSED CIRCUIT TELEVISION CABINET
furnished, installed and tested.

Basis of Payment. This work will be paid for at the contract unit price each for CLOSED CIRCUIT
TELEVISION cabinet, which price shall be payment in full for furnishing and installing the cabinet
and all connections, testing, labor, tools, equipment, transportation, and incidentals necessary to
complete this item of work.

CLOSED CIRCUIT TELEVISION CAMERA STRUCTURE FOUNDATION, 30” DIAMETER

Description.

This work shall consist of constructing a reinforced concrete foundation, of the dimensions
indicated, complete with raceways. The foundation depth shall be as shown in the Plans or as
directed by the Engineer.

The foundation shall include boring/excavation, reinforcement, concrete, grout, anchor bolts,
nuts, washers and raceways as well as clean up and restoration of the location.

Materials.
Concrete shall be Class S| complying with Article 1020.04 of the Standard Specifications.

Reinforcement bars shall comply with Article 1006.10 of the Standard Specifications.
Anchor bolts/rods shall comply with Article 1006.09 of the Standard Specifications.

The entire length of the anchor bolts as well as the nuts and washers shall be hot dip galvanized
in accordance with the requirements of ASTM Designation A 153.

Unless otherwise indicated, conduit raceways shall be heavy wall rigid polyvinylchloride (PVC)
conduit, (Schedule 40) UL listed and in conformance with NEMA TC2 and Federal Specification
WC 1094A. Raceways shall be of the number and size as indicated.

CONSTRUCTION REQUIREMENTS

The foundation depths shall be as directed by the Engineer based upon evaluation of the soll
conditions encountered. The Engineer may determine soil condition by visual inspection or, where
practical, by the use of a pocket pentrometer and will establish foundation depth based upon the
Foundation Depth Table shown in the Plans, where applicable.

The hole for the foundation shall be made by drilling with an auger, of the same diameter as the
foundation. The foundation shall be cast in place and allowed to cure for 10 days minimum before
the pole is erected. If soil conditions require the use of a liner to form the hole, the liner shall be
withdrawn as the concrete is deposited. The top of the foundation shall be constructed level so
that no shims or other leveling device will be needed to set the light standard plumb on the
foundation. A liner or form shall be used to produce a uniform smooth side to the top of the
foundation. Foundation top shall be chamfered %2 inch unless otherwise indicated.
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Extreme care shall be used in establishing the top elevation of concrete foundations, especially
when foundations are installed before final grading is complete. Foundations shall not protrude
above grade more than the limits indicated in the Plans, except for specifically indicated locations,
and where not otherwise indicated, foundation shall not protrude above grade more than 4 inches
above a 60 inch chord centered at the foundation, at any point around the circumference. Where
foundation heights extend beyond specified limits, the Engineer may direct replacement of the
foundation and the incorrect foundation will not be measured for payment.

The steel reinforcement, the raceway conduits and the anchor bolts shall be secured in place to
each other and properly positioned in the augered hole so that at time of pouring of concrete
mixture in place the above said components retain their proper positions. Special attention shall
be paid to the positioning of the anchor bolts. It is of utmost importance that the anchor bolt
projections on top of the foundation, after placement of the concrete, remain in a perfectly vertical
position.

The Contractor shall restore areas that have been disturbed or temporarily graded to their original
condition. The cost of seeding the restored areas is included in this pay item.

Method of Measurement.
This work will be measured for payment in feet in place. The length measured will be limited to
that shown in the Plans or authorized by the Engineer.

Basis of Payment.
This work will be paid for at the contract unit price per foot for CLOSED CIRCUIT TELEVISION
CAMERA STRUCTURE FOUNDATION, 30" DIAMETER.

CLOSED CIRCUIT TELEVISION CAMERA STRUCTURE, 50 FT. MOUNTING HEIGHT

Description.

This work shall consist of furnishing and installing a conventional type round tapered aluminum
pole complete with CCTV camera mount and all required hardware including bolt covers as
specified.

Materials.

Pole Shaft

Unless otherwise indicated the pole shaft shall be made of aluminum conforming to current
ASTM designation B 221, alloy 6063 with final temper T6. The shaft shall be spun drawn to
smooth circular, tubular, seamless, tapered design.
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Unless otherwise indicated, the pole shall be designed and manufactured to withstand
equipment dead loadings of up to and a 350 pound cabinet having an effective projected area
of 6.25 ft?, a 75 pound camera having an effective projected area of 1.6 ft? on a single 2-foot
arm, and shall also to withstand loadings of up to and including the same camera on each of two
4-foot arms oriented at any angle from 45 to 180 degrees apart, meeting the criteria of AASHTO
LRFD Specifications for Structural Supports for Highway Signs, Luminaries, and Traffic Signals
(2015) with 2017 & 2018 Interim Revisions for 120 mph wind zone. These loading requirements
shall include all camera and arm orientations possible for the given pole height, up to and
including the limits given. Information submitted for approval shall document satisfaction of this
requirement.

The mounting heights for the cabinet and camera shall be taken from the bottom of the pole
shaft base plate as shown on the plans and shall be obtained with a nominal arm rise of 12
inches as specified elsewhere herein. This shall determine the required length of the pole shaft
regardless of the actual mounting method of the pole.

Unless otherwise indicated, poles shall have a 10 inch outside bottom diameter tapering to 6
inch outside top diameter. The shaft shall be designed to accommodate loading of the arm
configuration indicated, with a minimum wall thickness of 0.312 inch. Where the indicated arm
configuration exceeds these minimum criteria, the wall thickness shall be increased to satisfy
the design loading requirements. Field drilling of holes will not be allowed.

Handhole

There shall be an oval shaped opening in the side of the shaft for the purpose of a handhole.
Unless otherwise indicated, the centerline of the handhole shall be 18 inches from the bottom of
the shaft. The handhole shall be 4 inch x 8 inch in size with the 8 inch dimension being situated
vertically and in the same plane as any one of the sides of the base. The opening in the shaft
shall be reinforced with a handhole frame situated on the inside of the shaft and welded to the
shaft. A 1/2"-13 tapped hole shall be provided in the frame for attaching a mechanical grounding
connector. The handhole cover shall be fastened to the frame with 1/4"-20 size steel core nylon
hex-head screws and the holes for the screws shall be tapped to match the screws. Unless
otherwise indicated, the orientation of the handhole shall be such that its pole face shall be
oriented on a face 90 degrees from the camera arm orientation as shown on the plans.

All exposed surfaces of the shaft shall be of a smooth, even texture, free from marks and
imperfections. The pole shall have a satin ground finish, 100 grit or finer.
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Pole Cap
The top of the pole shaft shall be enclosed with a removable aluminum pole cap of the same

thickness as the pole shaft. The pole cap shall be secured in place with 300 series galvanized
steel screws. The design of the pole cap shall be such that it shall not permit entry of water into
the shaft.

At the top portion of the shaft, two 174 inch diameter openings shall be made and two 1% inch
inside diameter rubber grommets shall be provided, for wiring purposes through the arm(s). The
grommet openings shall be at 90 degree angles from the position of the handhole, i.e., there
shall be two (2) grommet openings for each shaft, 180 degrees apart from each other and at 90
degrees apart from the handhole, unless otherwise indicated.

Base Plate

The bottom portion of the shaft shall be fitted with a base. The base shall be a permanent mold
casting of aluminum alloy conforming to current Aluminum Association designations A356 with
final temper T6. The base shall be welded to the shaft by the inert gas shielded arc method. All
welds shall be free from cracks and pores. All shafts with base plates shall be heat treated after
welding. The base shall be equipped with anchor bolt covers. Four anchor bolt slots shall be
provided in the base to accommodate the required bolt circle diameter. Unless otherwise
indicated, poles shall have 15 inch bolt circles. The size of the slots shall be 1% inch by 2 inches
as detailed on the pole drawing.

Conduit Routing

At the bottom portion of the shaft two openings shall be provided to allow for the installation of
1-1/2” chase nipples for routing of cables into/out of the CLOSED CIRCUIT TELEVISION
CABINET. The openings shall be positioned at 62 inches above the bottom of the base plate
and at 90 degrees from the handhole and 180 degrees from the camera arm orientation as
shown on the plans. The chase nipples, insulated throat bushing, locknut, and neoprene seal
gasket shall be included as part of this pay item.

Rodent Guard

The space between the finished top of the foundation and the bottom of the base plate of the
pole shall be enclosed with an expanded metal screen made of stainless steel. The size of the
mesh of the screen shall be 1/4 in. (6 mm) or less and #18 gauge (1.22 mm) thick, or heavier as
approved by the Engineer. The screen shall be held in place with a stainless-steel band installed
around the tower base plate. The band shall be held tight by a ratchet-type device. Grouting
shall not be used to enclose the above described space.

Anchor Bolt Covers

The anchor bolt covers shall be made from aluminum, conforming to current ASTM B 108, S5A
F or, B 26, SG70A. The anchor bolt covers shall be fastened to the base with ¥4 inch - 20
threaded steel reinforced plastic fasteners. The fasteners shall be threaded with % inch - 20
threaded holes for bolt covers.
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Vibration Damper

The pole shall be coordinated with all cameras being provided on this project to be free of
susceptibility to harmful harmonics and vibrations. The pole shall incorporate an internal vibration
damper. The material submitted for approval shall address this requirement.

Bundling
The shafts shall be shipped in bundles without any wrapping on the individual shafts or the entire

bundle. Appropriate bundling materials shall be used to make arigid, long lasting bundle capable
of being handled, shipped and stored without shifting or breaking of contents.

Arm

The arm (bracket) shall be manufactured by the CCTV camera manufacturer and be fully
coordinated with the CLOSED CIRCUIT TELEVISION DOME CAMERA, HD pay item. All
openings extending to the camera bracket shall be free of burrs and rough edges and shall have
a grommet installed to protect the camera wires.

Vibration Requirements

The detailed design and fabrication of the shaft and of the arms shall be such as to withstand
120 mph AASHTO criteria for wind and vibrations, caused by the wind pressure. There shall be
no excessive vibrations in the shaft, arm(s) under moderate wind pressure, where damage may
result to the camera(s) and/or its component parts, and/or arms(s). A dampening device, as an
integral part of the shaft, shall be installed in the shaft to alleviate such excessive vibrations. The
proposed vibration dampening device shall be submitted for Engineer's approval.

No information contained herein shall be construed to relieve the Contractor of the above
requirements.

Certification and Guarantee

The submittal information shall include a written certification of compliance with the contract
requirements from the Manufacturer. The certification shall specifically identify the project route,
location, section number, and contract number, as applicable and shall identify specifically the
equipment covered by the certification. The certification shall be made on the Manufacturer's
corporate stationary and it shall be dated and signed by a responsible officer of the company,
with the signee's title listed.

In addition, submittal information shall include the guarantee as specified under General
Electrical Provisions.

162



FAP Route 307 (IL 64)

Project CMAQ-NHPP-1DXU(858)
Section 2020-263-SUR,SW&TS
DuPage and Cook Counties
Contract No. 62N40

CONSTRUCTION REQUIREMENTS

The structure shall be set plumb on the foundation without the use of shims, grout or any other
leveling devices under the pole base. The camera arm shall be set at right angles to the centerline
of the pavement. This item shall be coordinated with the applicable CLOSED CIRCUIT
TELEVISION DOME CAMERA, HD, CLOSED CIRCUIT TELEVISION CABINET, and CLOSED
CIRCUIT TELEVISION CAMERA STRUCTURE FOUNDATION, 30” DIAMETER, which shall be
provided under separate pay items.

Poles shall not be installed until cameras and cabinets are available for installation at the same
time the poles are installed. Poles shall not be installed and left standing without a coordinated
installation of camera and cabinet.

Method of Measurement.
This work will be measured for payment per each CLOSED CIRCUIT TELEVISION CAMERA
STRUCTURE, 50 FT. MOUNTING HEIGHT installed.

Basis of Payment.
This work will be paid for at the contract unit price each for CLOSED CIRCUIT TELEVISION
CAMERA STRUCTURE, 50 FT. MOUNTING HEIGHT.

CLOSED CIRCUIT TELEVISION DOME CAMERA, HD

Description. This work shall consist of furnishing, installing, and testing a High-Definition (HD)
Closed-Circuit Television (CCTV) Dome Camera Assembly at a location as shown on the plans.
The work shall include a color camera, dome assembly, all mounting hardware, connectors,
cables, power injectors, and related equipment necessary to complete the installation according
to the manufacturer’s specifications. Any licensing required for adding the camera to the
CENTRACS CCTV VIDEO MODULE shall be provided under the CENTRACS ADVANCED
CCTV MODULE AND SERVER pay item. Any licensing required for adding the camera to IDOT
District One’s Video Distribution and Control System (Cameleon ITS) will be provided by the
Contractor as a part of this pay item. Configuration of the camera into the centralized system shall
be part of this pay item.

Materials. The PTZ camera shall be one of the following approved models:

= AXIS Q6075-E
*= Cohu 4220HD

The Contractor shall furnish the required number of power injectors and Ethernet surge
suppressors for the camera make and model selected, including operation of the camera heater,
as well as all required mounting hardware, connectors, patch cables, and power supplies. The
system shall have anonymous FTP capabilities disabled by the vendor/equipment supplier or
provide a feature for the user to disable the functionality through the standard internal menu.
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CONSTRUCTION REQUIREMENTS

Installation. The Contractor shall install the CCTV camera in accordance with manufacturer’'s
instructions and as shown in the Plans. The camera firmware shall be the latest stable release
available at the time of installation. The camera power injector and surge suppression device shall
be securely mounted in the CCTV cabinet or traffic signal cabinet and wired in accordance with
the manufacturer's installation instructions.

The camera shall be installed as shown on the plans, either on the CLOSED CIRCUIT
TELEVISION CAMERA STRUCTURE, 50 FT. MOUNTING HEIGHT, or on a mast arm assembly
pole using a mounting bracket/mounting arm compatible with the camera and procured from one
of the approved camera manufacturers. When installed on a mast arm assembly pole, the camera
shall be installed on a CAMERA MOUNTING ASSEMBLY extension pole as shown in the plans.
The camera/mounting bracket/mounting arm and any external hardware and housing shall be
installed with stainless steel straps. The camera mounting bracket/mounting arm shall be angled
perpendicular to IL 64 (North Avenue) at all locations shown on the plans with the exception of IL
64 (North Avenue) and Wolf Road; at IL 64 (North Avenue) and Wolf Road, the camera mounting
bracket/mounting arm shall be angled to view the Dynamic Message Sign (DMS) west of the
intersection.

All holes drilled into signal poles, mast arms, posts, or the CLOSED CIRCUIT TELEVISION
CAMERA STRUCTURE, 50 FT. MOUNTING HEIGHT shall require rubber grommets to prevent
the chafing of wires.

The Contractor shall contact the Traffic Engineer prior to installing the camera and associated
wiring, to receive final approval on the camera location. The Contractor shall coordinate with the
IDOT Electric Maintenance Contractor and Network engineer for proper set up and IP
configuration.

Testing. The Contractor shall test each CCTV camera in the presence of the Engineer after the
camera and associated components are installed. This test may be done locally at the traffic
signal cabinet.

Documentation. In addition to the initial submittal(s) prior to procurement, the Contractor shall
provide installation and operation manuals, documentation of exact equipment model and serial
numbers, software/firmware version numbers, in hardcopy and PDF formats on CD-ROM.

Warranty. The CLOSED CIRCUIT TELEVISION DOME CAMERA, HD shall be warrantied, free
from material and workmanship defects for a period of three years from final acceptance.

Method of Measurement. This work will be measured for payment per each CLOSED CIRCUIT
TELEVISION DOME CAMERA, HD furnished, installed and tested.

Basis of Payment. This work will be paid for at the contract unit price each for CLOSED CIRCUIT
TELEVISION DOME CAMERA, HD. The unit price shall include all associated equipment,
hardware, cables, materials and labor required to install the complete system in place and in
operation to the satisfaction of the Traffic Engineer. The OUTDOOR RATED NETWORK cable
from the CCTV cabinet or traffic signal cabinet will be paid for separately.
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COMMUNICATIONS VAULT (D-1)
Effective: March 1, 2010

Description

This work shall consist of constructing a composite concrete handhole and cover, in accordance
with the details shown in the Plans and as specified herein.
Materials

The composite concrete handhole and two piece vault lid shall be constructed of polymer concrete
material, and shall be gray in color. The composite concrete handhole shall be 48 inches x 48
inches and shall have an effective depth of 36 inches.

The composite concrete handhole and cover shall have a design/test loading of 22,500/33,750
Ibs respectively. The cover shall have a permanently recessed logo that reads “IDOT
COMMUNICATIONS”, or as otherwise designated by the Engineer. The composite concrete
handhole lid shall have two '/2-in x 4-in pull slots. The lid surface shall have a coefficient of friction
of 0.50 in accordance with ASTM C-1028.

The Contractor shall install manufacturer-approved gasketing between the lid and the handhole
to prevent water from entering the composite concrete handhole.

The composite concrete handhole lid shall be secured to the vault with two 3/8-inch NC stainless
steel penta-head bolts and washers to lock the lid. In addition, a “lock tool” shall be provided for
composite concrete handhole entry.

A fiber optic cable support assembly shall be recommended by the manufacturer and approved
by the Engineer for fiber optic cable and splice enclosures used in the vault. Each support
assembly shall consist of multiple brackets, racks, and/or rails required to suspend the required
surplus cabling and any splice enclosures required.

The support assembly shall be made from or coated with weather resistant material such that
there is no corrosion of the supports. The support assemblies shall be anchored to the vault using
stainless steel hardware.

The fiber optic cable support assemblies shall be included in the Contract unit price for the
composite concrete handhole. Void areas between openings and conduit shall be filled with self-
curing caulking consisting of a permanent, flexible rubber which is unaffected by sunlight, water,
oils, mild acids or alkalis. The caulking shall be mildew resistant and non-flammable. The material
shall provide a permanent bond between the conduit entering the vault and the polymer concrete.
The caulking shall be gray in color.

Construction Requirements

Composite concrete handholes shall be installed in accordance with applicable requirements of
Section 800 of the Standard Specifications and as provided herein.

A manufacturer-approved knockout punch driver shall be used to provide openings in the vaults
for conduit, or the required openings may be machined at the time of stackable vault fabrication.
Voids between entering conduits and punch driven or machined openings shall not exceed />
inch.
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Any void areas shall be caulked from the interior and exterior of the composite concrete handhole.
The caulk shall be allowed to fully cure per the manufacturer’s specifications, prior to backfilling.
The composite concrete handhole shall be placed on 12 inches of coarse aggregate, CA-5 or CA
7 Class A, as specified in Section 1004 of the Standard Specifications. Seal and flash test the
vault per the manufacturer’s recommendations.

A minimum of 150 feet of excess cable per cable run shall be coiled in each composite concrete
handhole containing splices to allow moving the splice enclosure to the splicing vehicle unless
otherwise indicated in the Plans.

Basis of Payment
This work will be paid for at the contract unit price each for COMMUNICATIONS VAULT.

CONCRETE FOUNDATION, SURVEILLANCE CABINET MODEL 334

Description
This work shall consist of constructing a concrete foundation to support ITS equipment cabinets

at locations as indicated in the Plans. This work shall include installing any necessary hardware
(entering conduits, bolts, anchor rods, grounding, etc.) as shown in the Plans. This work shall
also include any topsoil, fertilizing, seeding, and mulching of the disturbed areas in accordance
with Sections 211, 250, and 251 of the Standard Specifications.

Materials

Concrete foundations shall be according to materials defined in Article 836.02 of Section 836
of the Standard Specifications. All anchor bolts shall be in accordance with Section 1006.09 of
the Standard Specifications except that all anchor bolts shall be hot dipped galvanized the full
length of the anchor bolt including the hooks. Anchor bolts shall provide bolt spacing as shown in
the Plans and as required by the cabinet manufacturer.

The Concrete foundations shall also be fabricated in accordance with Section 1070 of the
Standard Specifications. These concrete foundations shall be fabricated from material new and
unused in any previous application. The manufacturer shall provide a Certificate of Compliance
that the materials are new and meet the specified requirements in accordance with the Standard
Specifications and as shown in the Plans.

Construction Requirements

The Engineer will determine the final placement of the concrete foundations. Concrete foundation
dimensions shall be in accordance with those dimensions shown on the Plans. The foundation
shall be located as required in order to avoid existing and relocated utilities. The top of the
foundation shall be finished level. Shimming of the appurtenance to be attached will not be
permitted.
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Prior to pouring the foundation, the Contractor shall check the Plans for the specific number,
size, and direction of conduit entrances required at the given location. All conduit in the
foundation shall be installed rigidly in place before concrete is deposited in the form. Bushings
shall be provided at the ends of the conduit. Anchor rods and ground rod shall be set in place
before the concrete is deposited by means of a template constructed to space the anchor rods
according to the pattern of the bolt holes in the base of the appurtenance to be attached. The
appurtenance shall not be erected on the foundation until the bases have cured for at least (7)
days. The Concrete shall cure according to Article 1020.13 of the Standard Specifications.

The Contractor shall restore areas that have been disturbed or temporarily graded to their original
condition. The cost of seeding the restored areas is included in this pay item.

Measurement
This work will be paid for at the contract unit price for each foundation installed.

Basis of Payment
This work will be paid for at the contract unit price per each for CONCRETE FOUNDATION,
SURVEILLANCE CABINET MODEL 334.

DRILL EXISTING JUNCTION BOX
Description

This work shall consist consists of drilling a hole in an existing junction box or wall-mounted
cabinet for the installation of a new conduit(s).

General Requirements

General requirements must be in accordance with Section 801 of the Standard Specifications.
Installation

The size of the hole must be as close as possible to the size of the conduit. Conduit openings
must be fitted with the appropriate conduit fittings, nuts and accessories. The type and orientation
of the conduit must be as shown in the Plans.

Field cut openings shall be uniform and smooth. All burrs and rough edges shall be filed smooth
prior to the installation of the conduit(s) into the junction box. Any gaps around the conduit
penetration shall be sealed against moisture or animal entry.

Cleaning the existing junction box (if required) shall be included in this item and shall be done as
directed by the Engineer.

Method of Measurement

This work will be measured for payment per each hole that is drilled in an existing junction box.
Basis of Payment

This work will be paid for at the contract unit price each for DRILL EXISTING JUNCTION BOX,
which will be payment in full for performing the work described herein.
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DRILL EXISTING WINGWALL
Description

This work shall consist of drilling a hole in an existing concrete wingwall (retaining wall) and
furnishing and installing a new conduit per the applicable portions of Section 879 of the Standard
Specifications.

Method of Measurement

This work will be measured for payment per each hole that is drilled in an existing wingwall.
Basis of Payment

This work will be paid for at the contract unit price each for DRILL HOLE THROUGH RETAINING
WALL, which price shall include all the work described in Article 879.03 of the Standard
Specifications.

DYNAMIC MESSAGE SIGN, FULL MATRIX, COLOR, NTCIP 1203 V2

Description. This item shall consist of furnishing and installing a Front Access, Full matrix, Color,
NTCIP 1203 V2 Dynamic Message Sign (DMS) as shown in the plans and as described herein.

General Requirements. The high resolution, full color display shall be a full matrix configuration
of 64 pixels high by288 pixels wide. The pixel pitch shall be 20 MM (0.81”). The size of the sign
shall be as shown in the plans. All display elements and modules shall be solid state. No
mechanical or electromechanical elements or shutters shall be used.

Equipment/items to be furnished at each DMS field site shown in the plans shall include, but not
be limited to the following: LED DMS, sign controller, cabling, sign enclosure, mounting hardware,
documentation, warranties, latest vendor maintenance diagnostic software with 20 licenses to
load software on Department/Department’s maintenance forces laptops, and five (5) primary and
five (5) secondary units of Teledyne FLIR 360 Cameleon Client ITS site license for each installed
DMS on the Department’s primary server and secondary server.

The Central Controller resides at the lllinois Department of Transportation’s Traffic Systems
Center, located at 445 Harrison Street, Oak Park, lllinois 60304. The DMS Central Software was
developed by 360 Surveillance, Inc. The successful sign vendor shall perform an on-site working
sample demonstration test to prove their product is compatible with the 360 Cameleon
Client/Server Software. The Working Sample demonstration test criteria are outlined within the
General Requirements of this special provision.
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Each DMS assembly shall consist of a LED DMS sign case including contents, mounting brackets,
its associated sign controller unit (SCU), communication unit, cabling between the DMS case and
the sign controller unit, and optically coupled interface from controller to sign. Each LED DMS
shall be capable of displaying three lines of text. Each line shall consist of a string of 21
alphanumeric characters. Each character shall be composed from a luminous dot matrix system.
The matrix system for a high resolution, full color display shall consist of a minimum 256 dots
composed of a minimum of 16 columns and a minimum of 16 rows. A luminous pixel shall consist
of a LED pixel array. All display elements and modules shall be solid state. All characters,
symbols, and digits shall be 12-inch nominal character size and shall be clearly visible and legible
at a distance of 600 feet within a 30 degree cone of vision centered on the optical axis of the pixel.
The signs shall be capable of displaying the following:

o A static message
¢ A flashing message

e Two alternating messages, either flashing or static
The changing from one message to another shall be instantaneous.

The total weight added to the sign structure for the Front Access, Full matrix, Color, NTCIP 1203
V2 DMS hall be no greater than 1250 pounds. The dimensions of the sign housing will not exceed
6’0" tall, 20'0” wide, and 1’4" deep and access to the electronics shall be achieved through the
front display panels of the DMS. Larger signs may be submitted, but they will require additional
review time to evaluate the structural adequacy of the Department’s standard sign trusses.

The Contractor shall provide structure mounted service equipment to provide power to each sign.
The cost of this shall be considered incidental to the unit price for the DMS. The Contractor shall
be responsible to have a Licensed Structural Engineer in the State of lllinois design the sign
attachments to the DMS sign truss and stamp the drawings. These drawings shall be submitted
to the Engineer for approval before work can commence. These drawings will describe the
mounting required to attach each of the DMS to the Structure. The contractor shall supply all
mounting hardware necessary to attach the DMS to the structure. The cost of this work shall be
included in the contract bid price for the item. No additional compensation will be allowed for any
modifications that may be required to the structure.

Before starting work, the Contractor shall submit an erection plan to the Engineer for acceptance
detailing the proposed methods of erection and the amount, location(s), and type(s) of equipment
to be used.

The Contractor or sub-Contractor performing the erection of the DMS is herein referred to as the
Erection Contractor.

All field equipment shall remain fully functional over an ambient temperature range of —40°F to +
149°F with relative humidity of up to 95%. All field equipment enclosures shall be designed to and
shall withstand the effects of sand, dust, and hose-directed water. All connections shall be
watertight.
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Working Sample Demonstration (Dynamic Message Sign)

To ensure timely delivery for installation, it is imperative that the DMS manufacturer be regularly
engaged in the manufacture of the specified equipment and capable of immediately
demonstrating a sample DMS that is in clear compliance with the key portions of the
specifications. Delay from the specified timeline, and failure to present the sample in a timely
manner may result in termination of the contract, at the discretion of the Engineer.

The DMS manufacturer shall provide a satisfactory, approvable demonstration of working
samples for the DMS within 14 calendar days after contract execution. The sample shall be
complete mock-ups of the working DMS based on the proposed equipment to be furnished under
this contract and identified in the submittal material. The sample demonstration may utilize
portable samples at the IDOT Traffic Systems Center, or it may be at the manufacturer’s
production facility if located within District 1. A demonstration of an identical installed unit for some
other contract will be acceptable.

The sample demonstration will be for purposes of review and approval by the Engineer. The
Engineer will issue review comments based on examination of each unit and its operation at the
time of the demonstration, and the Engineer may require a subsequent revised sample
demonstration if, in the Engineer’s judgment, the comments warrant re-work of the sample unit.
Delay in presenting the specified demonstration or delay in attaining “Approved” or “Approved as
Noted” status will result in the assessment of liquidated damages in the amount of $3,000 per
calendar day until a satisfactory sample and demonstration are attained. For a demonstration to
be held at the IDOT Traffic Systems Center, the manufacturer shall coordinate the exact date,
time, demonstration location, and power requirements with the Traffic Systems Center Engineer.
The sample unit shall be in substantial compliance with the contract requirements. The Engineer
may elect to waive minor deviations for purposes of the demonstration or may waive minor
deviations completely if alternative provisions are judged superior to specified requirements, but
deviations from key specified requirements will not be accepted.

Handling, Storage, Shipment

The Contractor shall handle the DMS in such a manner as to prevent damage. Cracked or
damaged materials shall be repaired or replaced at the Contractor's expense. Braces, trusses,
chains, cables, or other devices used for handling, storing, and shipping shall be adequately
padded at points in contact with the materials to prevent damage of the finished product.

DMS shall be handled, stored, shipped with supports and devices that maintain the product in an
upright position.

Materials. All materials furnished, assembled, fabricated or installed under this item shall be new,
corrosion resistant and in strict accordance with the details shown in the plans and as detailed in
this specification. All details and functionality listed in this specification will be thoroughly
inspected and tested by the department. Failure to meet all details and functionality detailed in
this specification shall be grounds for rejection of the equipment.
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Terminology
Due to the varying definitions used in Dynamic Message Sign technology, this section defines

specific terms as they apply to this specification.
Sign: The sign housing and its contents.

Sign Controller: Located in a ground cabinet or in the sign (as detailed in this specification),
the sign controller specifies the message to be displayed. Messages can be selected either
remotely from the central controller, locally from a laptop computer or from the front panel of
the sign controller.

Central Controller: The MS Windows Server computer system and related software, which
operates the system from a remote-control site.

Workstation: This computer operates as a remote client to the central controller. A workstation
operator may dial-in to the central controller and gain access to the functions of the central by
using the appropriate access codes.

LED: Light Emitting Diode

Pixel: Any of the small discrete elements that, when arranged in a pixel matrix, create a
character. A pixel contains a cluster of LEDs.

Pitch: Distance measured from center to center of adjacent pixels within a matrix. This
distance is measured both horizontally and vertically.

Poll: The central controller and laptop computer are said to “poll” a sign when they request the
sign’s status information. The term is derived from the periodic status polling, which a central
can perform, but is loosely used to refer to any status request.

Message: Text; the information shown on the sign.

Display: The message seen by the motorist. A display may include more than one page of
text (an alternating display). Any character or set of characters of a display may be flashed (a
flashing display).

Neutral State: Sign is blank or displaying a predefined message that is displayed regularly.

WYSIWYG: What You See IS What You Get. In this specification, this is the functionally of
the LED DMS system where the central, workstation or laptop display mimics the actual
message that is visibly displayed on the sign on an individual pixel basis.

DMS Manufacture Requirements

The manufacturer of the full color/full matrix front access LED DMS shall be ISO 9001 certified or
provide documentation and references, acceptable to the Engineer, to demonstrate the
manufacturer has sufficient processes in place and produces a quality product.
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The ISO 9001 certificate shall be provided with the bid. The name, phone number and address of
both the Authorized ISO 9001 Registrar that certified this company and the Authorized 1ISO 9001
Accreditation Body that accredited this Registrar shall be provided with the bid. ISO 9002 and
ISO 9003 certifications are not adequate and do not meet this requirement.

In lieu of ISO 9001 certification, the company shall submit documentation and references that will
be reviewed and must be approved by the Engineer as an acceptable alternative. The
documentation shall, at a minimum, include the following:

e Quality Control Procedures
e Manufacturing Process
e Location of the facility where the DMS signs are manufactured

o References from 3 transportation agencies that have used the product on Freeway
applications within the last 5 years. Two of the references must be from other states.

Failure to fully comply with these requirements and to provide this information will cause this
company’s equipment and software to be rejected.

Experience Requirements:

The full color/full matrix front access LED DMS Manufacturer shall submit a minimum of three
references from other transportation agencies, two of which must be from other states that have
been successfully operating a highway full color/full matrix front access LED dynamic message
sign systems that completely meets these specifications, manufactured and supplied by this
manufacturer for a period of no less than five (5) years.

The LED DMS Signs and System shall be fabricated by an established DMS manufacturer having
the minimum of:

o 10 years’ experience, under the current corporate name, in the design and manufacturing
of State Highway or Interstate Highway, permanently-mounted, overhead dynamic
message signs and central control systems installed in freeway service. These 10 years
of experience shall include the complete design and manufacturing of all aspects of the
dynamic message signs, including the electronic hardware, software and sign housings.

e 100 State Highway or Interstate Highway, permanently-mounted, overhead dynamic
message signs installed in freeway or toll road service, under the current corporate name.

o 50 State Highway or Interstate Highway, permanently-mounted, overhead LED dynamic
message signs that completely meet this specification with three lines of 12-inch
characters, and Walk-In or Front Access housings installed in freeway or toll road service,
under the current corporate name.
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The manufacturer of the LED DMS Signs and System shall submit documentary evidence and
reference data for the above requirements. Reference datashall include the name and address
of the organization, and the name and telephone number of an individual from the organization
who can be contacted to verify the above requirements. The name of the DMS manufacturer that
meets these experience requirements shall have the same corporate name as the DMS
manufacturer that meets the ISO 9001 requirements stated elsewhere in this specification. This
information shall be provided prior to documentation submittal. Failure to furnish the above
references will be sufficient reason for rejection of the supplier's equipment.

The Contractor shall submit the information described in this section to the Engineer within 15
days of award of the contract. The Engineer will review the submitted information and provide
comments and approval of the information to the Contractor within 15 calendar days after receipt.
Review of the submittal information by the Engineer shall not relieve the Contractor of the
contractor’s obligation to furnish and install the work in accordance with the contract documents.
No time extensions will be granted to the Contractor as a result of the need to resubmit various
items toreview.

e Shop drawings shall be submitted in accordance with Article 105.04 of the Standard
Specifications and as specified in these special provisions.

e Prior to purchase or fabrication of any equipment or materials for use in this project, the
Contractor shall submit, for review by the Engineer, appropriate catalog cuts sheets, and
specifications for all standard, off-the-shelf items and shall submit shop drawings and
other necessary data for all non-catalog or custom-made items.

o The Contractor shall furnish five sets of submittal data directly to the Engineer. Two copies
of this information, with appropriate notations, will be returned to the Contractor after the
review.

o If reprinted literature, such as catalog cut sheets, is used to satisfy the submittal data
requirements, there shall be no statements on the literature which conflict with the
requirements of the contract documents. Any such statements shall be crossed off and
initialed by the Contractor. Explanation of how specifications shall be met pertainingto
items changed from the literature shall be documented in writing and included with the
submittal information.

o All items shall be submitted together.

o Each submittal shall contain sufficient information and details to permit full evaluation of
each item, and its interrelationships among the various items shall be carefully addressed.

e The Contractor shall prepare and submit detailed shop drawings for each sign type
indicating types of materials proposed for each component of each sign, parts lists,
assembly techniques, layout of all display elements and wiring schematics. The shop
drawings shall also illustrate in detail how the Contractor proposes to mount and connect
the DMS sign case to the sign support structure (truss/cantilever). The DMS sign case
shall include any support mechanism necessary for the installation of the DMS sign case
that is not included in the truss. These drawings shall be submitted to the Engineer for
review and approval prior to fabrication of any sign. Parts lists shall include circuit and
board designation, part type and class, power rating, component manufacturer and
mechanical part manufacturer.
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e As part of the submittals for the DMS assembly, the Contractor shall submit an engineering
drawing illustrating the DMS character set including 26 upper case letters, 10 numerals, a
dash, a plus sign (+), and slash. The Contractor shall also submit complete technical
information, shop drawings, photographs, graphs, circuitdiagrams, instruction manuals,
security provisions, and any other necessary documents to fully describe the Front Access
DMS assembly and associated equipment.

Product Testing

The DMS manufacturer shall provide documentation indicating that the DMS products have been
tested to the following standards. It shall be acceptable for the testing to be performed on scale-
sized versions of the actual DMS provided that the test unit is functionally and structurally
equivalent to the full size DMS.

Failure to conform to these testing requirements shall be grounds for rejection. Rejected
equipment may be offered for test or retest provided all non-compliant items have been corrected
and tested or retested by the DMS manufacturer. Any corrections deemed necessary by the
Engineer shall be made by the DMS manufacturer, at no additional cost to the Department.

(1) Third Party Testing. Third party test reports for the Walk-In and Front Access DMS shall
be submitted for the following testing:

NEMA Standards Publication TS 4, Hardware Standards for Dynamic Message Signs
(DMS), with NTCIP Requirements — Section 2, Environmental Requirements. Test
report shall detail results of mechanical vibration and shock, electrical noise and
immunity, temperature, and humidity.

Underwriters Laboratories (UL), UL 48 Standard for Electric Signs, UL 50 Enclosures
for Electrical Equipment, and UL 1433 Standard for Control Centers for Changing
Message Type Electric Signs. The UL report number(s) for all DMS and control
equipment manufactured by the DMS manufacturer shall be submitted and the
products shall bear the UL mark.

The supplier shall provide a record of each test performed including the results of each
test. The report shall include a record of the 3™ party test laboratory and the test lab’s
representative that witnessed the tests, including the signature of the lab’s
representative. The test reports shall be provided to the Engineer for review as part of
the technical submittal.
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(2) Self Certification. The DMS manufacturer shall provide self-certification, including a
statement of conformance and copies of test reports, indicating that the following tests
have been performed and passed. Third party test reports shall be submitted for testing
of the following National Transportation Communication for ITS Protocol (NTCIP)
standards:

NTCIP 1201:1996, NTCIP Global Object Definitions (including Amendment 1)

NTCIP 1203:1997, Object Definitions for Dynamic Message Signs (including
Amendment 1)

NTCIP 2101:2001, Point to Multi-Point Protocol Using RS-232 Subnetwork Profile.
NTCIP 2103 (Draft v1.13), Point-to-Point Protocol over RS-232 Subnetwork Profile.
NTCIP 2104 V01.11 Ethernet Subnetwork Profile

The NTCIP testing shall have been completed using industry accepted test tools such as the
NTCIP Exerciser, Trevilon’s NTester, Intelligent Devices’ Device Tester, and/or Frontline’s FTS
for NTCIP. The NTCIP test report(s) shall include testing of sub-network communications
functionality, all mandatory objects in all mandatory conformance groups, and a subset of the
remaining objects.

Physical Construction

(1) Wiring and Power Distribution

a. Power and Signal Entrances

Two 1-1/2” threaded conduit hubs shall be located on the rear or side wall of the DMS
housing. One hub shall be for incoming AC power and the other shall be for incoming
DMS signal cabling or a communications line.

Panel Board
The DMS shall contain a power panel board and circuit breakers that meet the
following minimum requirements:

e Service entrance-rated
o Minimum of 20 circuit breaker mounting positions

e Short circuit ratings of 22,000 amps and 10,000 amps for the main and branch
circuits, respectively

o UL listed panel board and circuit breakers

Internal Wiring

Wiring for LED display module control, environmental control circuits and other internal
DMS components shall be installed in the DMS housing in a neat and professional
manner. Wiring shall not impede the removal of display modules, power supplies,
environmental control equipment, and other sign components. Wires shall not make
contact with or bend around sharp metal edges. All wiring shall conform to the National
Electrical Code.
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(2) Earth Grounding
The DMS manufacturer shall provide one earth ground lug that is electrically bonded to
the DMS housing. The lug shall be installed near the power entrance location on the DMS
housing’s rear wall. The DMS installation contractor shall provide the balance of materials
and services needed to properly earth ground the DMS. All earth grounding shall conform
to the National Electrical Code.

(3) DMS Enclosure
The LED DMS shall enable the display of text, consisting of a string of alphanumeric and
other characters. The size of the sign shall be as shown in the plans, and elsewhere in
the specification. Each character shall be formed by a matrix of luminous pixels. The matrix
of a standard character shall consist of 150 pixels over 10 columns and 15 rows.

The equipment design and construction shall utilize the latest available techniques with a
minimum number of different parts, subassemblies, circuits, cards and modules to
maximize standardization and commonality. The equipment shall be designed for ease of
maintenance. All component parts shall be readily accessible for inspection and
maintenance. Test points shall be provided for checking essential voltages.

The signs shall be designed for a minimum life of 20 years.

The signs shall be designed and constructed to present a clean and neat appearance.
Poor workmanship shall be cause for rejection of the sign.

All cables shall be securely clamped or tied in the sign housing. No adhesive attachments
will be allowed.

The dynamic message signs, including the sign housings and all modules and assemblies,
shall be designed and manufactured in the USA.

The complete sign housings shall be designed and manufactured in-house by the LED
DMS Sign Manufacturer.

A registered structural engineer in the State of lllinois shall analyze the DMS structure for
both type DMS and certify that the DMS will withstand the temporary effects of being lifted
by the provided eye bolts, will comply with the applicable requirements of AASHTO
Standard Specification for Structural Supports for Highway Signs, Luminaries and Traffic
Signals, Fourth Draft, 2001, and will support a front face ice load of 4 Ibs. per square foot.
The equipment within the sign housings shall be protected from moisture, dust, dirt and
corrosion. The sign shall be constructed of aluminum alloy 5052-H32 or 3003-H14 which
shall not be less than 1/8” thick, unless otherwise specified in this document. Framing
structural members shall be made of aluminum alloy 6061-T6 or 6063-T5.
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All welding shall be by an inert gas process in accordance with the American Welding
Society (AWS) Standards, ANSI/AWS D1.2-97. The LED DMS manufacturer's welders
and welding procedures shall be certified by an ANSI/AWS Certified Welding Inspector to
the 1997 ANSI/AWS D1.2-97 Structural Welding Code for Aluminum. Proof of certification
of all the LED DMS manufacturer’s welders and applicable welding procedures shall be
supplied with the submittals. The name, phone number and address of the ANSI/AWS
Certified Welding Inspector that certified the LED DMS manufacturer's welders and
procedures shall also be provided with the submittals.

The DMS housing’s right, left, and rear walls shall be vertical. The top and bottom sides
shall be horizontal.

The sign housings shall be capable of withstanding a wind loading of 120 M.P.H. without
permanent deformation or other damages.

All 120/240 VAC wiring located inside the sign housing shall be run in conduit pull-boxes,
handy-boxes, power supply boxes, control cabinets, and circuit breaker boxes.

The performance of the sign shall not be impaired due to continuous vibration caused by
wind, traffic or other factors. This includes the visibility and legibility of the display.

The presence of power transients or electromagnetic fields, including those created by
any components of the system, shall have no deleterious effect on the performance of the
system. The system shall not conduct or radiate signals which will adversely affect other
electrical or electronic equipment including, but not limited to, other control systems, data
processing equipment, audio, radio and industrial equipment.

All DMS structural hardware shall be stainless steel and appropriately sized for the
application.

The DMS Manufacturer shall provide a signed and sealed copy of these certifications by
the registered Structural Engineer as part of the catalog cut submittal.

a. Electronic Components
All electronic components, except printed circuit boards, shall be commercially
available, easily accessible, replaceable and individually removable using
conventional electronics repair methods.

All workmanship shall comply with ANSI/IPC-1-610B Class 2 titled “Acceptability of
Electronic Assemblies”, ANSI/IPC-7711 titled “Rework of Electronic Assemblies”, and
ANSI/IPC-7721 titled “Rework and Modification of Printed Boards and Electronic
Assemblies”.

All electronic components shall comply with Section Electronic Materials and
Construction Methods, located in this document.
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All Printed Circuit Boards (PCBs) shall be completely conformal coated with a 0.010
inch (10 MIL) minimum thickness silicone resin conformal coat. The LED mother
boards shall be completely conformal coated, except at the pixels on the front of the
PCB, with a 0.010 inch (10 MIL) minimum thickness silicone resin conformal coat. The
material used to coat the PCBs shall meet the military specification: MIL-1-46058C
Type SR.

b. Mechanical Components
All external screws, nuts, and locking washers shall be stainless steel. No self-tapping
screws shall be used. All parts shall be made of corrosion resistant materials, such as
plastic, stainless steel or aluminum. All materials used in construction shall be resistant
to fungus growth and moisture deterioration. An inert dielectric material shall separate
dissimilar metals.

c. Convenience Outlets
The Front Access DMS housing shall contain a utility outlet circuit consisting of a
minimum of two (2) 15-A NEMA 15-R, 120 VAC duplex outlets, one with ground-fault
circuit interrupters. This outlet shall be located near the panel board.

If the sign controller and communication equipment is to be mounted in the sign, a
second outlet circuit shall be included consisting of a minimum of two (2) 15-A NEMA
15-R, 120 VAC duplex outlets, one with ground-fault circuit interrupters. These outlets
shall be located near the controller and communication equipment mounting location.

(4) Front Face Construction

The DMS front face for the Front Access DMS shall be constructed with multiple vertically
hinged rigid door panels, each of which contains a full-height section of the LED display
matrix. The door panels shall be fabricated using aluminum sheeting on the exterior and
polycarbonate sheeting on the interior of the panel.

a. Service Access
The DMS housing shall provide safe and convenient access to all modular assemblies,
components, wiring and subsystems located within the DMS housing. All internal
components shall be removable and replaceable by a single technician.

One (1) access door for Front Access DMS shall be provided for each 32 and 48 pixel
wide section of the sign housing. These doors shall be vertically hinged and shall
contain a section of the sign’s front face. The doors shall swing out from the face to
provide access to the cabinet interior. Each door shall extend the full height of the
display matrix.

To prevent open doors from blowing in wind, they shall each have a retaining latch
mechanism to hold the door open at a 90-degree angle.
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Each door shall form the face panel for a section of the sign. The LED modules shall
be mounted to the door and be removable from the door when in the open position.
Other sign components, such as power supplies, wiring, etc. shall be located inside
the sign cabinet and be accessible through the door opening. Each door shall cover
an opening that is a minimum of 23-inches (584 mm) wide and the same height as the
display pixel matrix.

Each door shall contain a minimum of two (2) screw-type latches to lock them in the
closed position. These latches shall be captive to prevent them from falling off. They
shall pull the door tight and compress a gasket located around the perimeter of each
door. They shall also be capable of providing leverage to easily release the gasket
seal when opening the doors. The gasket shall prevent water from entering the cabinet
around the doors.

Face Panels

Front face panels shall provide a high-contrast background for the DMS display matrix.
The aluminum mask of each door panel shall be painted black and shall contain an
opening for each pixel. Openings shall be large enough to not block any portion of the
viewing cones of the LEDs.

Each panel shall have a single polycarbonate sheet attached securely to the inside of
the aluminum panel. The polycarbonate sheet shall cover all of the pixel openings.
The polycarbonate shall be sealed to prevent water and other elementsfrom entering
the DMS. The polycarbonate shall contain UV inhibitors that protect the LED display
matrix from the effects of ultraviolet light exposure and prevent premature aging of the
polycarbonate itself. Polycarbonate sheets shall have the following characteristics:

e Tensile Strength, Ultimate: 10,000 PSI

o Tensile Strength, Yield: 9,300 PSI

e Tensile Strain at Break: 125%

e Tensile Modulus: 330,000 PSI

e Flexural Modulus: 330,000 PSI

e Impact Strength, 1zod (1/8", notched): 17 ft-Ibs/inch of notch

e Rockwell Hardness: M75, R118

o Heat Deflection Temperature Under Load: 264 PSI at 270F and 66 PSI at 288F
o Coefficient of Thermal Expansion: 3.9X10-5 in/in/F

e Specific Heat: 0.30 BTU/Ib./F

e [Initial Light Transmittance: 85% minimum

e Change in Light Transmittance, 3 years exposure in a Southern latitude: 3%

¢ Change in Yellowness Index, 3 years exposure in a Southern latitude: Less than
5%
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LED display modules shall mount to the inside of the DMS front face panels. Common
hand tools shall be used for removal and replacement.

DMS front face borders (top, bottom, left side, and right side), which surround the front
face panels and LED display matrix, shall be painted black to maximize display
contrast and legibility.

In the presence of wind, the DMS front face shall not distort in a manner that adversely
affects LED message legibility.

c. Exterior Finish
DMS front face panels and front face border pieces shall be coated with semi-gloss
black Kynar 500 resin or an equivalent brand of oven-fired fluoropolymer coating,
which has an expected outdoor service life of 20 years. All other DMS housing
surfaces, including the DMS mounting brackets, shall be natural mill-finish aluminum.

d. Heating
The lens panel shall use heated, forced air to prevent fogging and condensation. An
eight watt-per-foot, self-regulating, heat tape shall be provided along the bottom of the
message area, between the glazing and the display modules. The sign controller shall
control the heat tape. All heat tape terminal blocks shall be covered for safety.

(5) Humidity Control
A humidity sensor shall be provided and sensed by the sign controller from zero percent
to 100 percent relative humidity in one percent or fewer increments. The sensor shall
operate and survive from 0 percent to 100 percent relative humidity.

The sensor shall have an accuracy that is better than +/- five percent relative humidity.
The sign controller shall read the internal temperature sensors, external ambient
temperature sensor and the humidity sensor. The sign controller shall use these readings
in an algorithm that turns on the heat tape and/or the fans at the appropriate times to
reduce both frost on the face of the sign and condensation on the display modules and
other electronic circuitry.

(6) Drain Holes
The bottom panel of the housing shall contain small drain holes. The drain holes shall be
screened to prevent the entrance of insects and small animals and shall be replaceable.
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(7) Ventilation System
The DMS shall contain systems for cabinet ventilation and safe over-temperature
shutdown.

The DMS shall contain an electronically controlled ventilation system and a failsafe
thermostat designed to keep the internal DMS air temperature lower than +140°F (+60°C),
when the outdoor ambient temperature is +115°F (+46°C) or less.

The ventilation system shall consist of two or more air intake ports. Intake ports shall be
located near the bottom of the DMS rear wall. Each intake port shall be covered with a filter
that removes airborne particles measuring 500 microns in diameter and larger. One or
more ball bearing-type fans shall be mounted at each intake port. These fans shall
positively pressure the DMS cabinet.

Fans and air filters shall be removable and replaceable from inside the DMS housing.

Each ventilation fan shall contain a sensor to monitor its rotational speed, measured in
revolutions per minute. The fan speed shall be reported to the sign controller upon request.

The ventilation system shall move air across the rear of the LED modules in a manner
such that heat is dissipated from the LED’s. The airflow shall move from the bottom of the
cabinet towards the top to work with natural convection to move heat away from the
modules.

Each exhaust port shall be located near the top of the rear DMS wall. One exhaust port
shall be provided for each air intake port. All exhaust port openings shall be screened to
prevent the entrance of insects and small animals.

An aluminum hood attached to the rear wall of the DMS shall cover each air intake and
exhaust port. All intakes and exhaust hoods shall be thoroughly sealed to prevent water
from entering the DMS.

The DMS shall automatically shut down the LED modules to prevent damaging the LEDs
if the measured internal cabinet air temperature exceeds a maximum threshold
temperature. The threshold temperature shall be configurable and shall have a default
factory setting of 140°F (+60°C). The factory default setting shall be overridden if the
selected message priority is set above 200 or is selected as an emergency message.

Alternate sign ventilation systems can be submitted to the Engineer for approval. Extra
time and additional demonstration testing and documentation of the proposed alternate
system may be needed to secure the necessary approval from the Engineer. No extra
compensation shall be awarded to the Contractor for the alternate design but if the alternate
design is rejected, liquidated damages may apply.
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LED Display Modules

The DMS shall contain LED display modules that include an LED pixel array, LED driver circuitry,
and mounting hardware. These modules shall be mounted adjacently in a two-dimensional array
to form a continuous LED pixel matrix. Each LED display module shall be constructed as follows:

Each LED display module may consist of one or two circuit boards. If two boards are used,
they shall be mounted physically to each other using durable corrosion resistant hardware.
They shall be electrically connected via one or more header-type connectors. The header
connectors shall be keyed such that the boards cannot be connected incorrectly.

All LED modules shall be manufactured using laminated fiberglass printed circuit boards.

Each LED display module shall be mounted to the rear of the display’s front face panels
using durable corrosion resistant hardware. No tools shall be required for module removal
and replacement. The modules shall be mounted such that the LEDs emit light through the
face panel’s pixel holes and such that the face panel does not block any part of the viewing
cone of any of the LEDs in any pixels.

LED display module power and signal connections shall be a quick-disconnect locking
connector type. Removal of a display module from the DMS, or a pixel board or driver
circuit board from its display module, shall not require a soldering operation.

All exposed metal on both sides of each printed circuit board, except connector contacts,
shall be protected from water and humidity exposure by a thorough application of
conformal coating. Bench level repair of individual components, including discrete LED
replacement and conformal coating repair, shall be possible.

Individual addressing of each LED display module shall be configured via the
communication wiring harness and connector. No on-board addressing jumpers or
switches shall be allowed.

Removal or failure of any LED module shall not affect the operation of any other LED
module or sign component. Removal of one or more LED modules shall not affect the
structural integrity of any part of the sign.

It shall not be possible to mount an LED display module upside-down or in an otherwise
incorrect position within the DMS display matrix.

All LED display modules, as well as the LED pixel boards and driver circuit boards, shall
be identical and interchangeable throughout the DMS.
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(1) LED Pixels

Each LED module shall contain a printed circuit board to which LED pixels are soldered.
The LED pixel matrix shall conform to the following specifications:

Each LED module shall contain a minimum of 256 LED pixels configured in a two-
dimensional array. The pixel array shall be a minimum of sixteen (16) pixels high
by sixteen (16) pixels wide.

The distance from the center of one pixel to the center of all adjacent pixels, both
horizontally and vertically, shall be 0.81-inches (20.6mm).

Each pixel shall consist of a minimum of one (1) independent string of discrete
LEDs for each color. All pixels shall contain an equal quantity of LED strings.

The failure of an LED string or pixel shall not cause the failure of any other LED
string or pixel in the DMS.

Each pixel shall contain the quantity of discrete LEDs needed to output white
colored light at a minimum luminous intensity of 12,400 candelas per square meter
when operated within the forward current limits defined in these specifications.

Each pixel shall also be capable of displaying amber colored light with a minimum
luminous intensity of 7,440 candelas per square meter when operated within the
forward current limits defined in these specifications.

Each LED pixel shall not consume more than 1.5 watts.

The circular base of the discrete LEDs shall be soldered so that they are flush and
parallel to the surface of the printed circuit board. The longitudinal axis of the LEDs
shall be perpendicular to the circuit board.

(2) Discrete LEDs

DMS pixels shall be constructed with discrete LEDs manufactured by Avago Technologies
(formerly Agilent Technologies), Toshiba Corporation, Nichia Corporation, OSRAM, or
equivalent. Discrete LEDs shall conform to the following specifications:

All LEDs shall have a nominal viewing cone of 30 degrees with a half-power angle
of 15 degrees measured from the longitudinal axis of the LED. Viewing cone
tolerances shall be as specified in the LED manufacturer’s product specifications
and shall not exceed +/- 3 degrees.

Red LEDs shall utilize AlinGaP semiconductor technology and shall emit red light
that has a peak wavelength of 615 — 650 nm.

Green LEDs shall utilize InGaN semiconductor technology and shall emit green
light that has a peak wavelength of 525 — 535 nm.

Blue LEDs shall utilize InGaN semiconductor technology and shall emit blue light
that has a peak wavelength of 464 — 470 nm.
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The LED lenses shall be fabricated from UV light resistant epoxy.

The LED manufacturer shall perform color sorting of the bins. Each color of LEDs
shall be obtained from no more than two (2) consecutive color “bins” as defined by
the LED manufacturer.

The LED manufacturer shall perform intensity sorting of the bins. LEDs shall be
obtained from no more than two (2) consecutive luminous intensity “bins” as
defined by the LED manufacturer.

The various LED color and intensity bins shall be distributed evenly throughout the
sign and shall be consistent from pixel to pixel. Random distribution of the LED
bins shall not be accepted.

LED package style shall be either through-hole flush-mount or surface-mount.
Through-hole LEDs with standoffs will not be accepted.

All LEDs used in all DMS provided for this contract shall be from the same
manufacturer and of the same part number, except for the variations in the part
number due to the intensity and color bins.

The LEDs shall be rated by the LED manufacturer to have a minimum lifetime of
100,000 hours of continuous operation while maintaining a minimum of 70% of the
original brightness.

(3) Pixel Drive Circuitry

One (1) electronic driver circuit board shall be provided for each LED pixel module and
shall individually control all pixels on that module. The driver circuit boards shall conform
to the following specifications:

Each LED driver board shall be microprocessor-controlled and shall communicate
with the sign controller on a wire or fiber optic communication network using an
addressable network protocol. The microprocessor shall process commands from
the sign controller to display data, perform diagnostic tests, and report pixel and
diagnostic status.

Constant current LED driver ICs shall be used to prevent LED forward current from
exceeding the LED manufacturer’'s recommended forward current whenever a
forward voltage is applied. To maximize LED service life, LED drive currents will not
be allowed that exceed the manufacturer’s recommendations for the 100,000-hour
lifetime requirement.

The LED pixels shall be directly driven using pulse width modulation (PWM) of the
drive current to control the display intensity. This LED driver circuitry shall vary the
current pulse width to achieve the proper display intensity levels for all ambient
light conditions. The drive current pulse shall be modulated at a frequency high
enough to provide flicker-free operation and a minimum of 200 brightness levels.

The LED driver circuitry shall receive updated display data at a minimum rate of
ten (10) frames per second from the sign controller.
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e Each LED driver circuit shall be powered by 24 VDC from external regulated DC
power supplies. Each driver circuit shall receive power from a minimum of two (2)
independent power supplies. Indicator LEDs shall be provided to indicate the status
of each power source.

e Each LED driver circuit shall contain a microprocessor-controlled power regulation
circuit that controls the voltage applied to the LED strings. The power circuit shall
automatically adjust the voltage supplied to the LEDs to optimize power
consumption efficiency as the temperature changes.

o The voltage of each power input shall be measured to the nearest tenth of a volt
and reported to the sign controller upon request. Each driver circuit shall also
contain one status LED for each power source that indicates if the power source
is present ornot.

e The LED driver circuitry shall be able to detect that individual LED strings or pixels
are stuck off and shall report the pixel status to the sign controller upon request.

e The LED driver board shall contain a seven segment numeric LED display that
indicates the functional status of the driver and pixel boards. At a minimum, it shall
indicate error states of the LED pixels and communication network. The indicator
shall be positioned such that a maintenance technician can easily view the status
code for diagnostic purposes. The status codes shall also be reported to the sign
controller upon request.

(4) Characters Displayed

The signs shall be capable of displaying ASCII characters 32 through 126 (including all
upper and lower case letters and digits from 0 to 9) at any location in a message line. The
display area shall be 64 pixels high by 288 pixels wide.

The sign shall normally display 12-inch characters using double-stroke (15 x 10) characters
with three-column spacing between characters. The operator shall be able to change the
default spacing between characters. The spacing options shall be one, two or three pixel
columns. Font access privileges shall be assigned by the system supervisor.

The full matrix display shall be capable of displaying other sized character,
graphics/symbols, and other number of lines depending on the height of the character
utilized.

The separation between the last column of one module and the first column of the next
shall be equal to the horizontal distance between the columns of a single display module.
The separation between the last row of one module and the first row of the next shall be
equal to the horizontal distance between the rows of a single display module.

12-inch characters shall be legible under all light conditions at a distance of 600 feet within
a 30 degree cone of vision centered on the optical axis of the pixel. The cone perimeter
shall be defined by its 50% intensity points.
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The sign shall be the proper brightness in all lighting conditions for optimum legibility. It
shall be bright enough to have a good target value, but not be the point where the pixels
bloom, especially in low ambient light level conditions.

The brightness and color of each pixel shall be uniform over the entire face of the sign
within the 30 degree cone of vision from 600 feet to 200 feet in all lighting conditions. Non-
uniformity of brightness or color over the face of the sign under these conditions shall be
cause for rejection of the sign.

(5) Display of Graphic Images

The DMS control software shall support the inclusion of graphics in messages. If the
NTCIP 1203 v2 standard has not reached a “recommended” or “approved” state by the
time of contract award, the vendor shall support graphics using manufacturer-specific
objects and MULTI tags.

If a manufacturer-specific means of supporting graphics is used, the vendor shall commit
to provide NTCIP 1203 v2 firmware updates at no cost to the customer. These updates
will include all current requirements of these specifications and also standard graphics
support. The vendor shall install the updates no later than six months after the NTCIP
1203 v2 standard reaches the “approved” state.

Regulated DC Power Supplies

The LED pixel display modules shall be powered with auto-ranging regulated switching power
supplies that convert the incoming AC to DC at a nominal voltage of 24 volts DC. Power supplies
shall be wired in a redundant parallel configuration that uses multiple supplies for the DMS display
matrix.

Power supplies shall be redundant and rated such that if one supply fails, the remaining supply(s)
shall be able to operate 100% of the pixels in that display region at 100% brightness when the
internal DMS air temperature is +140°F (60°C) or less.

Each power supply shall receive 120VAC power from separate circuits on separate circuit
breakers, such that a single tripped breaker will not disconnect power from more than one supply.

The power supplies shall be sufficient to maintain the appropriate LED display intensity throughout
the entire operating input voltage range.

The output of each power supply shall be connected to multiple circuits that provide power to the
LED modules. Each output circuit shall not exceed 15 amperes and shall be fused.

Each power supply shall be monitored by a microprocessor-controlled circuit. This circuit shall
monitor the voltage of each power supply. The power supply voltages shall be reported to the
sign controller upon request. The power supplies used to power the LED pixel modules shall be
identical and interchangeable throughout the DMS.
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Regulated DC power supplies shall conform to the following specifications:
¢ Nominal output voltage of 24 VDC +/- 10%
¢ Nominal maximum output power rating of 1000 watts
o Operating input voltage range shall be a minimum of 90 to 260 VAC
e Operating temperature range shall be a minimum of —30°F to +165°F (-34°C to +74°C)

o Maximum output power rating shall be maintained over a minimum temperature range of —
30°F to +140°F (-34°C to +60°C)

e Power supply efficiency shall be a minimum of 80%
o Power factor rating shall be a minimum of 0.95
o Power supply input circuit shall be fused

o Automatic output shut down and restart if the power supply overheats or one of the
following output faults occurs: over-voltage, short circuit, or over-current

o Power supplies shall be UL listed
o Printed circuit boards shall be protected by an acrylic conformal coating
Photoelectric Sensor Devices

Three (3) photocells shall be installed on the sign. These devices shall permit automatic light
intensity measurement of light conditions at each sign location.

These photocells shall be mounted in a manner to measure front, rear and ambient light
conditions.

Brightness Control

Automatic adjustment of the LED brightness shall occur in small enough increments so that the
brightness of the sign changes smoothly, with no perceivable brightness change between adjacent
levels. Provision shall be made to prevent perceivable brightening of the sign due to stray
headlights shining upon the photo sensors at night.

Pixel brightness shall be controlled by pulse width modulation of the DC current. The pixel current
waveform shall have a frequency of 100 +/-5 Hertz at nighttime brightness levels and 2400 + 120
Hertz at daytime brightness levels with an adjustable duty cycle of 0.03 to 99.9% in 0.5% or finer
increments. Brightness shall be manually settable from the front panel of the controller and
remotely from the central computer in 1% increments. Brightness control shall be able to be
returned to automatic from the sign controller front panel and the central computer.
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Pixel Status Feedback
Two separate types of pixel status feedback shall be provided to the central controller from the
local sign controller. These include a pixel test and a pixel read:

Pixel Test: The pixel test shall be performed from the central controller on command and
automatically once a day. During a pixel test, the full operational status of each string of LEDs in
each pixel shall be tested and then transmitted to the central controller or laptop computer. This
pixel status test shall distinguish the difference between half out, full out, half stuck-on and fully
stuck-on pixels. A list of defective pixels shall be provided, listing pixel status, line number, module
number, column number and row number for each defective pixel. The pixel test may briefly
disturb the displayed message for less than 0.5 seconds.

Pixel Read: The pixel read shall be performed during both message downloads and during every
sign poll from the central controller or laptop computer. The pixel read shall perform a real-time
read of the displayed message and shall return the state of each pixel to the central controller as
it is currently displayed to the motorist, including any errors. This shall allow the central controller
operator to see what is visibly displayed to the motorist on an individual pixel basis. During a pixel
read, the state of each pixel (full-on, half-on or off) in the sign shall be read by the sign controller
to allow the central controller or laptop computer to show the actual message, including static
flashing and alternating messages, that is visibly displayed on the sign in a WYSIWYG format.
This pixel reading shall take place while a message is displayed on the sign without disturbing
the message in any way. Any flashing, flickering, blinking, dimming, or other disturbance of the
message during this pixel read shall be cause for rejection of the sign.

The pixel read shall be an actual real-time read of the current flowing through each string of LEDs
at the time of the associated sign poll or message download and shall not be accomplished by
simulating errors based on the last pixel test.

Environmental Operating Parameters

All DMS components shall be capable of operating without any decrease in performance over a
temperature range of —-40°C (-40°F) to + 70°C (+158°F) with a relative humidity of up to 95% non-
condensing, unless otherwise noted in this specification.

Sign Controller

(1) General Requirements
Each DMS shall be controlled and monitored by its own sign controller. The sign controller

shall be a stand-alone microprocessor-based system, which does not require continuous
communication with DMS control software in order to perform most DMS control functions.
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The sign controller shall meet the following operational requirements:

Communicate using the NTCIP protocol

Contain memory for storing changeable and permanent messages, schedules,
and other necessary files for controller operation

Include a front panel user interface with LCD and keypad for direct operation and
diagnostics as described herein

Contain a minimum of three (3) NTCIP-compliant RS232 communication ports
Contain a minimum of one (1) NTCIP-compliant Ethernet port with RJ45 connector

Contain DMS-specific control firmware (embedded software) that shall monitor all
external and internal sensors and communication inputs and control the display
modules as directed by external control software and the front panel interface
NTCIP shall be natively supported in the DMS controller. External protocol
converter or translator devices shall not be allowed.

(2) Controller Location

The sign controller and associated communication equipment shall be installed inside the
DMS housing.

(3) Environmental

The sign controller shall meet the following environmental requirements defined in NEMA
Standards Publication TS 4, Hardware Standards for Dynamic Message Signs (DMS),
with NTCIP Requirements.

(4) Mechanical and Electrical

The sign controller shall meet the following electrical and mechanical requirements:

Mount in a standard EIA 19-inch (480 mm) equipment rack with a maximum 4U
space requirement

Weigh no more than 10 pounds, including its enclosure
Consume no more than 30 watts of power

Powered by an internal regulated DC power supply capable of operating on
120VAC or 240VAC at both 50Hz and 60Hz

All printed circuit boards shall be sealed with an acrylic conformal coating
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(5) Operational Requirements

Front Panel User Interface

The sign controller’s front panel shall include a menu driven, 16 button keypad and a
280x472 graphical LCD. These devices shall be used to perform the following functions
with the sign controller and DMS:

Monitor the current status of the sign controller, including the status of all sensors
and a RGB what-you-see-is-what-you-get (WYSIWYG) representation of the
message visible on the display face

Perform diagnostics testing of various system components, including pixels, power
systems, sensors, and more

Activate, create, preview and delete messages stored in memory

Blank the sign.

Start and stop the schedule.

Configure display parameters, including display size and color technology
Configure date and time.

Configure communications port settings and NTCIP options

Configure level of password protection per user.

Select automatic or manual brightness mode of operation.

The front panel interface shall also include:

Power switch to turn the controller on and off
LED power “on” indicator
Local/remote selection from LCD interfaces.

LED to indicate when any of the NTCIP communication channels are active

(6) Memory

The sign controller shall have non-volatile electronically changeable memory. This
memory shall be formed by flash or battery-backed static RAM integrated circuits that
retain the data in memory for a minimum of 30 days following a power loss. This
changeable memory shall be used to store messages and schedules. The controller
memory shall be capable of storing a minimum of 500 changeable text based messages
in non-volatile RAM. There shall be a minimum of 2 GB RAM and 8 GB of storage.
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(7) Internal Clock

The DMS sign controller shall contain a computer-readable clock that has a battery backup
circuit. The battery shall keep the clock operating properly for at least 5 years without
external power, and the clock shall automatically adjust for daylight savings time and leap
year using hardware, software, or a combination of both. The clock shall be set
electronically by the sign controller microprocessor and shall be accurate to within one (1)
minute per month.

(8) Communications

All remote communication ports shall be NTCIP-compatible as defined in the
“‘Requirements for NTCIP Compatibility” section of these specifications.

(9) Communication Modes

The DMS sign controller shall be able to receive instructions from and provide information
to a computer containing DMS control software using the following communication modes:

Remotely via direct or dial-up communications with a remotely located computer. The
system communications backbone, as well as all field modems or signal converters, shall
provide the DMS sign controller with an RS232 signal.

Locally via direct connection with a laptop computer that is connected directly to the sign
controller using an RS232 null modem connection.

(10) Serial Communication Ports

The DMS sign controller shall contain a minimum of three (3) NTCIP-compatible RS232
communication ports. These ports shall support multiple communication interfaces,
including, but not limited to, direct null-modem (for local laptop control), dial-up and leased-
line modems, radio systems, cellular modems, and fiber optic modems. The RS232 ports
shall all have standard DBOM connectors.

The baud rate, connection type, and NTCIP communication protocol shall be configurable.
Each port must support all typical serial baud rates ranging from 1200 to 115,200 baud.
All three ports shall be capable of supporting either of the following sub network profiles:
NTCIP 2101 (PMPP) or NTCIP 2103 (PPP). They shall also be capable of supporting
either NTCIP 2201 (Null) or NTCIP 2202 (Internet) transport profiles. Only one each of the
transport and sub network profiles shall be active at any time on each port.
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(11) Ethernet Port

The DMS sign controller shall contain a minimum of one (1) 10/100Base-T Ethernet
communication port. This port shall be available for use for communicating from the central
control system to the DMS sign controller when an Ethernet network is available. The
Ethernet port shall have a standard RJ45 connector.

Communications on the Ethernet port shall be NTCIP-compatible using the NTCIP 2202
Internet transport profile and the NTCIP 2104 Ethernet sub network profile. This shall
permit the controller to be operated on any typical Ethernet network using the TCP/IP and
UDP/IP protocols.

(12) Controller Addressing

The DMS sign controller shall use whatever addressing scheme is appropriate for the
NTCIP network types used for communications. The controller addressing shall be
configurable through the front panel user interface.

NTCIP 2101 (PMPP) networks shall be configured with an address in the range 1 to 255
with a default address of 1. NTCIP 2104 (Ethernet) networks shall use a static IP address.
Both the IP address and subnet shall be configurable. NTCIP 2103 (PPP) networks shall not
require network addressing.

Transient Protection
The DMS and sign controller signal and power inputs shall be protected from electrical spikes and
transients as follows:

(1) Sign AC Power

The AC power feed for all equipment in the sign cabinet shall be protected at the panel
board by a parallel-connection surge suppresser rated for a minimum surge of 50 kA. This
device shall conform to the following requirements:

o Withstand a peak 100,000-ampere surge current, 50kA L-N, 50kA L-G

o Designed, manufactured, & tested consistent with: ANSI/IEEE C62.41.1-2002,
C62.42.2-2002, C62.45-2002, NEMA LS-1, NEC 285 and IEC 61643, CE

e Less than 1 nanosecond response time
o Temperature range of -15°F to +140°F (-26°C to +60°C)

o Approximate dimensions of 3-inches (76 mm) wide by 8-inches (203 mm) long by
3- inches (76 mm) high

¢ High Energy Parallel Design for Category C3 & C-High Application
e UL listed to: UL 1449 Third Edition 200kA & 100kA SCCR
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(2) Control Equipment AC Power

Withstand a peak 100,000-ampere surge current, 50kA L-N, 50kA L-G

Designed, manufactured, & tested consistent with: ANSI/IEEE C62.41.1-2002,
C62.42.2-2002, C62.45-2002, NEMA LS-1, NEC 285 and IEC 61643, CE

Less than 1 nanosecond response time
Temperature range of -15°F to +140°F (-26°C to +60°C)

Approximate dimensions of 3-inches (76 mm) wide by 8-inches (203 mm) long by
3- inches (76 mm) high

High Energy Parallel Design for Category C3 & C-High Application
UL listed to: UL 1449 Third Edition 200kA & 100kA SCCR

(3) Communication Signals

Transient voltage surge suppressors shall protect all communication signals connecting to
the control equipment from off-site sources using copper cables.

Transient voltage surge suppressors shall protect all copper communication lines used to
pass data between the sign controller and sign.

(4) Protection

A series/parallel two-stage suppression device shall protect the modem communication port
from over-voltage and over-current conditions. This surge protection shall be integrated
internally within the controller.

Local User Auxiliary Interface

(1) Auxiliary Control Panel

The DMS shall include an auxiliary control panel that will provide a secondary user
interface panel for DMS control, configuration, and maintenance. The auxiliary control
panel shall meet the same electrical, mechanical, and environmental specifications as the
DMS controller. It shall be powered independently from a 120 VAC outlet within the
junction box. There also shall be a 120 VAC convenience outlet within the junction box for
maintenance personnel lap top computers and a hinged shelf which folds from inside the
cabinet and is suitable for the laptop computer to rest on.
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(2) Interface Panel

The auxiliary control panel shall have an LCD panel and keypad identical to those found
on the DMS controller. It shall also contain a local/remote control switch; reset switch,
status LEDs, and one NTCIP compatible RS232 communication port that meet the same
specifications as the DMS controller.

(3) DMS Control Interface

The auxiliary control panel shall include an identical menu system to the DMS controller
with all of its features and functionality.

(4) Location

The Auxiliary Control Panel, receptacle, and hinged shelf shall be installed within a
junction box attached to the DMS sign structure as shown in the plans. The junction box
shall be measured and paid for separately as JUNCTION BOX, STAINLESS STEEL,
ATTACHED TO STRUCTURE, 24” X 24” X 10”; modifications to the junction box required
to install the equipment shall be included as part of this pay item.

(5) Controller Signal Interface

The auxiliary control panel shall interface to the DMS controller using outdoor-rated
Category 5 copper cable or fiber. It shall be capable of operating up to 4000 feet from the
DMS controller.

Sign Controller Functions
The sign controller shall be capable of being controlled from the central controller or the laptop
computer.

The controller software shall be capable of performing the following functions: Display a message,
including:

1. Static messages
2. Flashing messages
3. Alternating messages

Messages shall be capable of displaying text, graphics or a combination of both. The graphics
area shall be downloaded from the central controller with each message.
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It shall be possible to separately vary the flashing and alternating frequencies.  Flashing
messages shall have the following adjustable timing:

1. Message time on from 0.5 to 5.0 seconds in 0.1 second increments.
2. Message time off from 0.5 to 5.0 seconds in 0.1 second increments
It shall be possible to flash any character or set of characters in a static message. Alternating
messages shall have the following adjustable timing:
1. Primary message time on from 0.5 to 5.0 seconds in 0.1 second increments.
2. Primary message time off from 0 to 5.0 seconds in 0.1 second increments.
3. Alternative message time on from 0.5 to 5.0 seconds in 0.1 secondincrements.
4. Alternate message time off from 0 to 5.0 seconds in 0.1 second increments.
It shall be possible to flash any character or set of characters in an alternating message at the
adjustable frequencies listed above for flashing messages. The flashing period shall be a sub-
multiple of the alternating on-time it is associated with.
Report errors and failures, including:
1. Power failure
Power recovery
Pixel string failure
Fan failure
Over a user selectable critical temperature
Power supply failure
Data transmission error

Receipt of invalid data

© ® N o 0k~ w0 D

Communication failure recovery

Message and status monitoring:
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The sign controller shall respond to the central controller whenever it receives a request for status
(a poll). The return message shall be capable of providing the following information:

1. Actual message that is visibly displayed on the sign on an individual pixel basis (full-on,
half-on or off)

Current sign illumination level
Local Control Panel switch position (central, local or local override mode)

Error and failure reports

2
3
4
5. Temperature readings
6. LED power supply voltage levels
7. Origin of display message transmission (laptop, manual or central)
8. Heater status
9. Address of sign controller
10. Uninterruptible power supply status
11. AC Surge protection status
12. Communication line protection status
13. Operational status of the following sensors
o Each temperature sensor
e Each photocell
e Each airflow sensor
e Humidity sensor
e Each power supply sensor
e Severe error condition response
Each time the sign controller is polled by the DMS Master Controller or laptop computer, the sign
controller shall test the operation status of the sensors listed below and return this information to

the DMS Master Controller. This operational status test shall determine if each of the following
sensors are functioning properly.

1. Each temperature sensor
2. Each photocell

3. Humidity sensor

4. Each LED power supply
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The sign controller shall provide a library with a minimum of 50 permanent messages, consisting
of 30 or less characters per line, stored in PROM. The sign controller shall also be able to accept
a downloaded library from the central or laptop computer of a minimum of 25 changeable
messages stored in non-volatile RAM. These messages may be called for display on the sign
from the keypad on the front panel of the DMS Controller.

The sign controller shall also be capable of displaying messages on the sign that are downloaded
from the central controller or laptop computer, but are not located in the library stored in non-
volatile memory of the sign controller.

The sign shall normally display double stroke (15 x 10) characters with three-column spacing
between characters. The sign shall also be able to display single stroke (5 X 7), expanded (6 X
7) or double-stroke (7 X 7) nominal character fonts or change the default spacing between
characters. The spacing options shall be one, two or three pixel columns. Each font may be edited
and downloaded to the sign controller from the central controller or laptop computer at any time
without any software or hardware modifications.

The full matrix display shall also be capable of displaying other sized characters, graphics/
symbols, and other number of lines depending on the height of the character utilized. The interline
spacing shall be variable.

The sign controller shall monitor the photo cell circuits in the sign and convert the measured light
intensity into the desired pixel brightness. The photo circuit readings shall be correlated with a
brightness table in the sign controller. The brightness table shall have a minimum of 255
brightness levels. Automatic adjustment of the LED driving waveform duty cycle shall occur in
small enough increments so that brightness of the sign changes smoothly, with no perceivable
brightness change between adjacent levels. The brightness table in each individual sign controller
shall be adjustable from the central controller and can be customized according to the
requirements of the installation site. Each sign shall have its own, independent brightnesstable.

Brightness shall be manually settable from the front panel of the controller and remotely from the
central computer in one percent increments from one to 99%.

There shall be a means to adjust how rapidly the sign responds to changes in ambient light as
measured by the photocells. This can be used, for example, to prevent the sign from changing its
brightness due to a vehicle’s headlight momentarily hitting the sign. The adjustment shall be made
from the central controller or laptop computer and shall have two different settings, one for daytime
control and one for nighttime control, with the day/night ambient light threshold also being an
adjustable value. In addition, there shall be a means to specify different weighting factors for each
photocell, to specify how prominently each photocell figures in the calculation of nighttime ambient
light.

In the event of a power failure, the sign controller shall activate a programmable default message
(which shall be a blank message) and shall report the AC power failure to the central controller.
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The operational status of each pixel in the sign shall be automatically tested once a day and tested
when a pixel test is requested from the central controller or laptop computer. A list of defective
pixels shall then be transmitted to the central controller or laptop computer, listing pixel status test
shall distinguish the difference between half-out, full-out, half-stuck on and fully stuck-on pixels.
This test shall not affect the displayed message for more than 0.5 seconds.

When the sign controller is polled and when messages are downloaded from the central controller
or laptop computer, each pixel in the sign shall be read and its current state (full-on, half-on or
off), for the currently displayed message, shall be returned to the central controller. This will allow
the central controller or laptop computer to show the actual message that is visibly displayed on
the sign on an individual pixel basis in a WYSIWYG format. (This is different from the pixel test
listed above.) This pixel status read shall not affect the displayed message in any way. The pixel
read shall be an actual real-time read of the current flowing through each string of LEDs at the
time of the associated sign poll or message download and shall not be accomplished by simulating
errors based on the last pixel test.

The operational status of the fans shall be automatically tested once a day and tested on
command from the central controller or laptop computer. Any failure will cause an error message
to be sent to the central controller or laptop when the sign controller is polled by the central
controller or laptop computer.

The sign controller shall read the internal temperature sensors, external ambient temperature
sensor and the humidity sensor. The sign controller shall use these readings in an algorithm that
turns on the heat tape and/or the fans at the appropriate times to reduce both frost on the face of
the sign and condensation on the display modules and other electronic circuitry.

Temperature sensors shall be continuously measured and monitored by the sign controller. A
temperature greater than a user selectable critical temperature shall cause the sign message to
go to blank and the sign controller shall report this error message to the central controller. This
user selectable critical temperature shall be capable of being changed by the central controller or
laptop computer. The central controller and laptop computers shall have the ability to read all
measurements from the sign controller.

All LED module power supply voltages shall be continuously measured by the sign controller. The
sign controller shall provide these voltage readings to the central controller or laptop computer
when the sign controller is polled by the central controller or laptop computer.

There shall be no perceivable blinking, flickering or ghosting of the pixels at any time, except
during a pixel test as described above. The displayed message will not be affected in any way at
any time for the pixel status read as described above.

In the event the central controller fails to communicate with the sign controller within a
programmable time limit, the sign shall activate a programmable default message (which shall be
a blank). This function shall apply only when the sign controller is in central control mode.
Failure of any sign shall not affect the operation of any other sign in the system.
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The sign controller shall perform a consistency check of messages downloaded from the central
controller or laptop computer to ensure that the message will fit in the display area of the sign. If
any part of the message fails this check, the downloaded message shall not be displayed and an
error message shall be displayed on the operator’'s GUI.

The sign controller internal time clock shall ensure that a message is taken down at the correct
time, even in the event of a communications loss.

The sign controller shall allow a moving arrow to be displayed by the central controller or laptop
computer. The moving arrow shall be on one line with a standard message on the other lines.
The moving arrows shall be from the left or right and shall start from one end or in the middle of
the sign and continue to the end of the sign.

The sign controller shall blank the sign in the event of a communication failure or power failure.
The controller shall blank the sign if failure lasts greater than 5 minutes. Communication failures
are either on the field transmit, field receive, or both.

The sign controller shall have a special function output to control an auxiliary blank-out sign. This
shall be a contact closure to ground capable of sinking at least 10 mA. It shall be controlled from
the central controller.

The sign controller shall be capable of being remotely reset from the central controller.

The system power shall be protected by two stages of transient voltage suppression devices as
required in the AC Power Section of this specification. Tripping of each stage (or both if tripped
simultaneously) of the surge protection shall cause the sign controller to call central and report
the error condition (for dial-up operation) or report the error condition to central on the next poll
(for multi-drop operation). There shall be an option that is either enabled or disabled and is
selected and downloaded from the central controller to the sign controller. When this option is
enabled, tripping of the second stage of surge protection shall prevent power from reaching any
components of the sign until the surge protection has been replaced. When this option is disabled,
the sign will continue to function normally after the second stage of surge protection is tripped.

Communication lines shall be protected by two stages of transient voltage suppression devices
as required in the Sign Controller Communication Interface Section of this specification. Tripping
of each stage (or both if tripped simultaneously) of the surge protection shall cause the sign
controller to call central and report the error condition (for dial-up operation) or report the error
condition to central on the next poll (for multi-drop operation). There shall be an option that is
either enabled or disabled and is selected and downloaded from the central controller to the sign
controller. When this option is enabled, tripping of the second stage of surge protection shall
disconnect the communication lines until the surge protection has been replaced. When this
option is enabled, tripping of the second stage of surge protection shall disconnect the
communication lines until the surge protection has been replaced. When this option is disabled,
the sign will continue to function normally after the second stage of surge protection is tripped.
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(1) Modes of Operation

The mode of operation determines which level of control governs the DMS message
selection.

The three modes of operation are:

Central Mode: The local control panel switch is off and the central controller
controls and monitors the sign

Local Mode: The local control panel switch is on and the laptop computer is
used to locally control the sign. The central controller only
monitors the sign (i.e. status poll).

Local Override: The local mode has been overridden by the central to allow the
central to control the sign in case the local control panel switch
was unintentionally left in local mode.

(2) AC Power

The signs and their sign controller shall be capable of operating with 120/240 VAC, 15
amp per leg, 60 hertz, single-phase power.

The signs shall have a 50 amp per leg, 120/240 VAC, two-pole load center with 20 circuit
capability. Each circuit in the sign shall be powered from a separate circuit breaker.

The system shall be protected by two stages of transient voltage suppression devices
including MOVS and spark gap arrestor. If enabled by the central controller, tripping of the
second stage shall prevent power from reaching any components of the sign until the surge
protection has been replaced. Tripping of each stage of the surge protection shall cause
the sign controller to call central and report the error condition (for dial-up operation) or
report the error condition to central on the next poll (for multi-drop operation).

(3) Transient Test Requirements

The sign housing electronics and the control cabinet shall be separately capable of
withstanding a high-energy transient having the following characteristics repeatedly
applied to the AC input terminals:

A ten microfarad oil filled capacitor charged to 1000 VDC + 5% shall be discharged into the
power input terminals a minimum of three times for each polarity. Immediately following
this test, the unit under test shall perform all of its defined functions upon the restoration
of normal AC power.
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Electronic Materials and Construction Methods

(1) Printed Circuit Boards

Printed Circuit Boards (PCB) design shall be such that components may be removed and
replaced without damage to boards, traces or tracks.

Only FR-4 0.062 inch material shall be used. Inter-component wiring shall be copper clad
track having a minimum weight of 2 ounces per square foot with adequate cross section
for current to be carried. Jumper wires will not be permitted, except from plated-through
holes to component. The maximum number of jumper wires allowed per circuit board is
two.

All PCBs shall be finished with a solder mask and a component identifier silk screen.

(2) Components

All components shall be of such design, fabrication, nomenclature, or other identification
so as to be purchased from a wholesale electronics distributor, or from the component
manufacturer, except for printed circuit board assemblies:

Circuit design shall be such that all components of the same generic type, regardless of
manufacturer, shall function equally in accordance with the specifications.

All discrete components, such as resistors, capacitors, diodes, transistors, and integrated
circuits shall be individually replaceable. Components shall be arranged so they are easily
accessible for testing and replacement.

DMS Controller Uninterruptible Power Supply

A UPS shall be provided to allow the sign controller to notify the central controller when an
improper power condition at the DMS persists for longer than 30 seconds.
The UPS shall meet the following minimum specifications:

Line Transient Protection: Passes ANSI/IEEE C62.41 Category A testing
Safety Compliance: UL listed to UA1778

EMC Compliance: FCC Class B

Efficiency:>95% on line

Capacity VA/Watts @ 0.67P.F.: 425VA/285W

Voltage Nominal: 120 VAC

Voltage Range: 100-142 VAC

Typical run time (minutes): Full load: 3 minutes. Typical load: 5 minutes
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9) Transfer time: 4 ms typical
Battery: Sealed, maintenance-free, valve regulated, UL 924 recognized.
Battery recharge time (to 95% of capacity): 8 hours with output fully loaded

)
0
1
2) Over current protection (on line): circuit breaker
3

1
1
1
1
14) Operating temperature: Range minimum -10°F -140°F (-23°C to 60°C)

Humidity: 5% - 95% RH (non-condensing)

)
)
)
) Input fault current (maximum): 15A
)
15)
16) Network Interface module

IP Relay

An IP relay and associated 12-28 VDC power supply shall be provided and installed within the
sign housing to allow the sign controller and the Ethernet switch to be rebooted remotely. The IP
relay shall meet the following minimum specifications:

1) Input voltage: 12-28 VDC

)
2) Power Dissipation: 5.8W Max (relays on) <2W idle
3) Power Fail Hold-Over: 150ms min. (24V, all relays on)
4) Max Switched Power: 8 x 10A at 125 VAC, Fused at 12A
5) Dry Contact relays: 8 min.
6) Operating temperature: -10°F -140°F (-23°C to 60°C)
7) Ethernet Interface: 10/100 autosensing, static IP, TCP port selectable, RJ-45 w/internal

FCC filters

8) Switches and Controls: Relay select/on/off/cycle, defaults

Ethernet Switch
A Layer Il Ethernet switch shall be installed within the sign housing. The Ethernet switch shall be
measured and paid for separately as LAYER Il (DATALINK) SWITCH.

Fiber Patch Panel

A fiber patch panel shall be provided and installed within the sign housing. The fiber patch panel
shall be paid for separately as FIBER OPTIC INTERCONNECT CENTER, 48 PORT. Termination
of fiber optic cable(s) as required by the DMS manufacturer for communication between the DMS
controller, sign control board, and other sign components shall be incidental to this pay item
(DYNAMIC MESSAGE SIGN, FULL MATRIX, COLOR, NTCIP 1203 V2), including additional
splice cassettes, cable strain relief/management, and any other ancillary components as required.
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CONSTRUCTION REQUIREMENTS

Technical Assistance
The DMS manufacturer’s technical representative shall provide on-site technical assistance in
following areas:

1. Sign to structure installation
2. Sign controller and junction box attached to sign structure installation
3. Sign to controller cabling

The initial powering up of the sign(s) shall not be executed without the permission of the DMS
manufacturer’s technical representative.

Installation

The Contractor shall install the DMS on the mounting structure, as noted on the Plans or as per
the manufacture’s recommendations, including the rotation away from the mounting structure for
DMS legibility.

o The material for attaching the DMS to the mounting structure shall include all mounting
hardware, conduit, and cable up to the DMS.

e The DMS shall be aligned such that the DMS message can be legible from a minimum of
600 feet.

o All associated conduit, wire, circuit breakers, brackets, etc. as shown on the Plans, and
all items and workmanship required to successfully pass the Site Test stated within this
specification, shall be the sole responsibility of the Contractor.

The Contractor shall have the DMS manufacturer commission the DMS per manufactures
recommendation.

Erection Plan

The Erection Contractor shall retain the services of an lllinois Licensed Structural Engineer,
experienced in the analysis and preparation of erection plans, for the completion of a project-
specific erection plan. The Structural Engineer shall sign and seal the erection plan, drawings,
and calculations for the proposed erection.

The erection plan shall be complete in detail for all phases, stages, and conditions anticipated
during erection. The erection plan shall include structural calculations and supporting
documentation necessary to completely describe and document the means, methods, temporary
support positions, and loads necessary to safely erect the structure in conformance with the
contract documents and as outlined herein.
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(1) The erection plan and procedure shall provide complete details of the erection process
including:

A

Falsework, struts, bracing, tie cables and other devices, material properties and
specifications for temporary works, requirements prior to releasing the DMS from the
cranes (if required), connection details and attachments to other structure components
or objects;

Procedure and sequence of operations, including a schedule with completion times for
work items that comply with the working hour limitations;

Minimum load chart lift capacity, outrigger size and reactions for each crane;

Locations of cranes, trucks delivering the DMS, and the location of cranes and
outriggers relative to other structures, including retaining walls, wingwalls and utilities.

E. Calculated loads, lift points, lifting devices, spreaders, and angle of lifting cables.

Drawings, notes, catalog data showing the manufacturer’'s recommendations or
performance tests, and calculations clearly showing the above listed details,
assumptions, and dimensions.

. Contingency plans detailing what measures the Contractor will take in case of

inclement weather (forecast or actual), equipment failure, delivery interruption, and
slower than planned production.

(2) The erection plans and procedures shall be submitted to the Engineer for review and
acceptance two (2) weeks prior to starting the work. Review and acceptance by the
Engineer shall 