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1.

2.

llinois Department NOTICE TO BIDDERS
of Transportation

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.
August 1, 2025 prevailing time at which time the bids will be publicly opened from the iCX SecureVault.

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

Contract No. 78916

WILLIAMSON County

Section D9 TRAFFIC SIGNAL 2021-3
Route FAS 2887

District 9 Construction Funds

Signal modifications, railroad interconnects and fiber optic installation on IL 37 from IL 13 to Boyton
Street in Marion.

3.

4.

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.

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 readvertise
the proposed improvement, and to waive technicalities.

By Order of the
lllinois Department of Transportation

Gia Biagi,
Secretary
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INDEX
FOR
SUPPLEMENTAL SPECIFICATIONS
AND RECURRING SPECIAL PROVISIONS
Adopted January 1, 2025

This index contains a listing of SUPPLEMENTAL SPECIFICATIONS and frequently used RECURRING SPECIAL
PROVISIONS.

ERRATA  Standard Specifications for Road and Bridge Construction (Adopted 1-1-22) (Revised 1-1-25)

SUPPLEMENTAL SPECIFICATIONS

Std. Spec. Sec. Page No.
202 Earthand Rock EXcavation ... 1
204 Borrow and Furnished EXcavation..............ooo i, 2
207 Porous Granular Embankment ... 3
D220 I B oY o T-To ]| 1= o Lo 70T s o] o To <) AP OO PPPPPTN 4
406 Hot-Mix Asphalt Binder and SUrface COUISE ..........cceiiiiiiiiiiiiie ettt 5
407 Hot-Mix Asphalt Pavement (FUIl-DEPh) ......oooiiiiiiiiie e 7
420 Portland Cement Concrete PavemeNt ............cooviiiiiiiiiiiiie et 8
502 Excavation for StruCtUres ... 9
509  Metal RAIINGS ..ooeiieiiiiiiieii ettt e e e e ettt e e e e e e st b e et e e e e e e satbaareaaee e s abaaraaaeeeaaanes 10
540 BOX CUIVEIS oo 11
542  PIPE CUIVEITS ...eeeiieiiiieeee ettt e e e ettt e e e e e e et e e e e e e e e s atbeeeeeaeessssbaaeeaaeessanssnneeaaeeeannnes 31
550 SEOIMM SEWELS ..ooeiieiiiiiieeie ettt e e e ettt e e e e e et e et eeeeeasatbeeeeaaeaesasbaaeeeaeesassbaaeeaaeessasssneeaaeesannses 40
586 Granular Backfill for StruCtUres ... 47
630 Steel Plate Beam GUArdrail .............oooiiiiiiiiiiiii et e e e e e e e e e st e e e e e e e eanns 48
632 Guardrail and Cable Road Guard Removal .............cccooi 49
644 High Tension Cable Median Barrier ............coooiiiiiiiiiiiie ettt e e e e e e e avaar e e e e e e 50
665 WOVEN WIr€ FENCE ... 51
701  Work Zone Traffic Control and Protection ... 52
781 Raised Reflective Pavement Markers .............oooiiiiiiiiiei oot a e e e 54
782 REflECIOrS ... 55
801 Electrical REQUIFEMENTS ......coo ittt e e e e e e e e e e e st ae e e e e e e s senabaeeeaaeeeannnes 57
821  ROAAWAY LUMINAIIES ....coiieiiiiiiiiii ettt ettt et e e st e e e s e e e atn e e e nnne e e s eaneee s 60

1003 FiNE AQregates ........veiiiiiiii ittt e e ek e e et e e e e e e et e e e et e ee e e e e e nan 61
1004  COarSE AQQIEOALES ......uviiiiiiiiiiiiiiee i e e et ettt e e e e e e e e e e e e e e e s tb e et eeaeeesaasbeaeeaaeeeaassbaaeeeaeeesansbaneeaaeeeaannes 62
1010 Finely Divided MINEIAIS .........cceeiiiiiiiiiii ettt e e e e anre e e 63
1020 Portland Cement CONCIELE ....... . iiiiiiiiiieei et e e et e e e e e e st e e e e e e s sebbaaeeeaeesannes 64
1030 HOE-MIX ASPRAIL ...ttt e e et e e st e ee e e nre e e e 67
1040 Drain Pipe, Tile, and Wall Drain .........cooooiiiiiiee ettt e e e e e s e e e e e s snabaaeeaaeesennes 68
1061  Waterproofing Membrane SYStEM ........c.uviiiiiiii et e e e e e e 69
1067  LUMINGAIIE ... 70
L0 A S (= =Yt o] PSSO UPRRPROt 77

1102  Hot-Mix Asphalt EQUIPMENT ......ooiiiiiiei et e et 78
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RECURRING SPECIAL PROVISIONS

The following RECURRING SPECIAL PROVISIONS indicated by an “X” are applicable to this contract and are included

by reference:

CHECK SHEET # PAGE NO.
1 Additional State Requirements for Federal-Aid Construction Contracts ............cccccoeiiiiiecennnnenn. 79
2 Subletting of Contracts (Federal-Aid CONractS) ...........oooiiiiiiiiiiiiii e 82
K N =1 = @ O T T T T O RSP E TP PO ST P PP P PRTOPPPTPN 83
4 X  Specific EEO Responsibilities Nonfederal-Aid Contracts ...........cccccoeiiiiiiiiiiiii e 93
5 X Required Provisions - State CONLraCES ..........cccuiiiiiiiiiiiiie e e 98
6 Asbestos Bearing Pad RemOVal ..........oooiiiiiiiiii e 104
7 Asbestos Waterproofing Membrane and Asbestos Hot-Mix Asphalt Surface Removal .................. 105
8 Temporary Stream Crossings and In-Stream Work Pads ...........cccccoooviiiiiiiic e 106
9 ConStruction Layout STAKES .........uiiiiiiiiiiiie et 107

10 Use of Geotextile Fabric for Railroad CroSSiNgG ..........cccccuuiiiiieiiiiiiiiieee et 110
11 Subsealing of Concrete Pavements ...........ceiiiiiiiiiii e 112
12 Hot-Mix Asphalt Surface COrreCHON ...........coiiiiiiiiiei e e e e e e 116
13 Pavement and Shoulder RESUMACING ........cooiiiiiiiiiiie e e e e e e 118
14 Patching with Hot-Mix Asphalt Overlay Removal ... 119
15 0] )Y L= 7] g Tor (=) (YO URRO 121
16 RESEIVEA ...ttt e e e e oottt e e e e e e sttt eeaaeeea s nebeeeaaaeeaannrbeeeaaaeeaannneeneas 123
17 2 o3 ot [l = Lo & TSP RURRP 124
18 Temporary Portable Bridge Traffic Signals ...........cccooiiiiiiiiiiiee e 126
19 Nighttime Inspection of Roadway Lighting ...........oooii e 128
20 English Substitution of Metric BOILS .........ccoooiiiiiiiiiiie e e 129
21 Calcium Chloride Accelerator for Portland Cement Concrete ...........c.eeviiiiiiiiiiiiiiee e 130
22 Quality Control of Concrete Mixtures at the Plant ............ccccooiiiiiiii e 131
23 Quality Control/Quality Assurance of Concrete MiXtUreS ...........cccoeveeiiiiiieiiiiii e 139
24 T Y=Y OSSR

25 RESEIVEA ...ttt e e oottt e e e r e e e e e e e e a e

26 Temporary Raised Pavement Markers

27 Restoring Bridge Approach Pavements Using High-Density Foam ...........ccooooiiiiiiiiiiiiiiiiiicie 158
28 Portland Cement Concrete Inlay or OVErlay .........cooooiiiiiiiiiiie e 161
29 Portland Cement Concrete Partial Depth Hot-Mix Asphalt Patching .............ccccciiiiiiie, 165
30 Longitudinal Joint and Crack PatChing ...........ccuuviiiiiiiiii e 168
31 Concrete Mix Design — Department Provided .............ccoiuiiiiiiiiiiniie e 170
32 Station Numbers in Pavements Or OVEIIAYS ..........uviiiiiiiiiiiiiie ettt e e e e 171
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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 FAS Route 2887 (IL 37), Section D9 TRAFFIC SIGNAL 2021-3, Williamson
County, Contract No. 78916, and in case of conflict with any part, or parts, of said Specifications,
the said Special Provisions shall take precedence and shall govern.

FAS Route 2887 (IL 37)
Section D9 TRAFFIC SIGNAL 2021-3
Williamson County
Contract No. 78916

LOCATION OF PROJECT

The project is located along IL 37 in Marion from the IL 13 intersection to the Boyton Street
intersection.

DESCRIPTION OF PROJECT

This project consists of interconnecting the existing traffic signals at Boulevard, Main, and Boyton
streets to the existing railroad cabinets, installing conduit and fiber optic cable, and upgrading
traffic signal controller equipment to be fiber optic compatible along the IL 37 corridor. Flashing
yellow arrows will be added to the IL 37/Boulevard Street and IL 37/Main Street intersections.

UTILITIES

Add the following after the first paragraph of Article 105.07 of the Standard Specifications:

Existing utility location information is not shown on the plan sheets. The Contractor shall verify
the location of all utilities and privately-owned facilities prior to installation of any components.
Verification of locations of underground utilities prior to commencing work on the project will be
the responsibility of the Contractor. The following utility companies have facilities within the project
limits which may require adjustment:
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Status of JULIE Member Utilities
78916 Place Fiber for Traffic Signals IL 37 in Marion, Williamson County

Name and Address
of Utility

Type

Location

Estimated

Adjustment

Status

Ameren lllinois I.P.

2610 Broadway

Mt. Vernon, IL 62864

ATTN: Mike Tatlock

Tel: (618) 244-8271

Cell: (618) 367-3338

Email: MTatlock@ameren.com

Electric

THROUGHOUT

BEFORE OR
DURING
CONSTRUCTION

Clearwave Communications

2 North Vine Street Floor #2 / P.O. Box
808

Harrisburg, IL 62946

ATTN: Roth Clayton

Tel: (618) 294-8078

Cell: (618) 841-2600

Email: rclayton@corp.clearwave.com

Fiber

THROUGHOUT

BEFORE OR
DURING
CONSTRUCTION

Extenet

3030 Warrenville Road, Suite 340
Lisle, IL 60532

ATTN: Todd Mueller

Tel: (630) 799-6808

Cell: (866) 892-5327

Email: tmueller@extenetsystems.com

Fiber

THROUGHOUT

BEFORE OR
DURING
CONSTRUCTION

Frontier Communications
208 West Union St.
Marion, IL 62959

ATTN: Rick Shaw

Tel: (618) 997-0253

Cell: (618) 997-0257
Email: rick.shaw@ftr.com

Telephone

THROUGHOUT

BEFORE OR
DURING
CONSTRUCTION

Futiva

600 South Halfway Rd
Suite 104

Marion, Illinois 62959
ATTN: Terry Phillips
Tel: (618) 736-1023
Cell: (618) 922-3992
Email: terryp@futiva.biz

Fiber

THROUGHOUT

BEFORE OR
DURING
CONSTRUCTION

Marion, City of
1102 Tower Square
Marion, IL 62959
ATTN: Brent Cain
Tel: (618) 922-5363
Cell:

Email:

Water/Sewer

THROUGHOUT

BEFORE OR
DURING
CONSTRUCTION
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Mediacom CATV THROUGHOUT BEFORE OR

1603 E. DeYoung St. conemrb o
Marion, IL. 62959

ATTN: Craig Thompson

Tel: (270) 703-9490

Cell:

Email: cthompson@mediacomcc.com

Additional utility information may be obtained by calling the Joint Utility Location Information for
Excavators’ phone number, 800-892-0123. This project is located in West Marion Precinct.

Add the following after the first paragraph of Article 107.39 of the Standard Specifications.

The Contractor is advised that this project includes areas of highway illumination and/or signalized
intersections. These areas have underground cable or conduit throughout which is to remain in
service. Before driving any posts or beginning any excavation operations, the Contractor shall
locate, uncover by hand, and relocate any wiring which conflicts with the proposed work. Any
cable or conduit which is damaged as a result of the Contractor's operations shall be replaced by
them at their expense. Replacement material and methods shall meet or exceed the original
specifications for the wiring. Splicing will not be permitted.

TRAFFIC CONTROL PLAN

During the entire construction period, the road shall be kept open to traffic as follows:

(a) IL 37 NB and SB through lanesmust be kept open to at least one lane of traffic in each
direction at all times. All lane closures will be accomplished using the traffic control
standards as shown in the plan details.

(b) Access to all public roads and private entrances shall be maintained during all stages of
the work. If at any time the signs are in place but not applicable, they shall be turned from
the view of motorists or covered as directed by the Engineer.

COOPERATION BETWEEN CONTRACTORS
Revised 2/10/17

The Contractor is to be aware that traffic control limits of this contract may overlap those of other
projects that may be under construction concurrently with this work. The Contractor shall
coordinate his/her work with the other contractors to minimize any possible conflicts. The
Contractor shall also notify the Engineer five working days in advance of any work that may affect
other adjacent contracts.

Adjacent Project, Contract No. 78879
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SEEDING, MINOR AREAS

Seeding and fertilizing shall be done in accordance with Article 250 of the Standard Specifications,
except for the following revisions: All areas disturbed by the work performed shall be seeded,
fertilized, and mulched in accordance with Article 251.03(a) and as directed by the Engineer.

The seed mixture shall be applied at 100 pounds/acre. All seeds shall meet the mixture, purity,
and noxious weed requirements of Article 1081.04 of the Standard Specifications and be
approved by the Engineer. The fertilizer nutrients shall be applied at a rate of 270 pounds/acre.
The fertilizer furnished shall be ready mixed material having a ratio of 1-1-1.

The Contractor shall provide the Engineer with the test results from the seed container and the
chemical analysis of the fertilizer nutrients.

Basis of Payment: This work will not be measured for payment but will be included in the cost for
Underground Conduit, Coilable Nonmettalic Conduit.

UNDERGROUND CONDUIT, COILABLE NONMETALLIC CONDUIT
Revised: March 22, 2018

This work shall consist of furnishing and installing a conduit of the type and size specified in
accordance with Sections 810 and 1088.01(b) or 1088.01(c) of the Standard Specifications,
except as described herein.

Coilable Nonmetallic Conduit, Augured: The term augured shall cover both the pushed and bored
method of installing conduit. Because of differences in equipment and techniques, the Contractor
may use either method to install the conduit for the term augured.

If subsurface conditions are encountered which prevent conduit from being augured or pushed
through an entire conduit run in three sincere attempts, as determined by the Engineer,
compensation for the proposed conduit run will be as follows:

1. The Department will delete the contract specified method of payment for the subject
conduit run.

2. The Department will pay for the installation of the conduit run and the three unsuccessful
attempts to install the conduit run, under Article 109.04 of the Standard Specification on a
force account basis.

3. The Engineer will determine the method to be utilized to install the conduit run.

Basis of Payment: This work will be paid for at the contract unit price per FOOT for
UNDERGROUND CONDUIT, of the size and type specified, which price shall be payment in full
for furnishing and installing the complete conduit run including all fittings.
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SIDEWALK REMOVAL AND REPLACEMENT

Required removal and replacement of existing sidewalk due to the placement of conduit and/or
communication vaults will not be paid for separately but shall be included in the cost for
Underground Conduit, Coilable Nonmettalic Conduit; Communications Vault; and Steel
Combination Mast Arm Assembly and Pole.

The work shall be in accordance with applicable portions of Sections 424 and 440 of the Standard
Specifications.

MODIFY EXISTING CONTROLLER CABINET

This work shall be in accordance with applicable portions of Sections 857, 864, and 895 of the
Standard Specifications. This work shall consist of modifying the existing traffic signal controller
cabinet at IL-37/Court St. as shown in the plans. The Contractor shall modify the existing controller
cabinet to facilitate the installation of network communications between the existing layer |l
network switch and existing traffic signal cabinets along IL-37 to the IDOT District 9 HQ.

Under this pay item, the Contractor shall furnish and install a new fiber optic distribution enclosure;
terminate and test the distribution 48 fiber SM cable as described in the Fiber Optic Patch Panel,
Rack Mount specification; and furnish and install a SFP in the existing network switch in the
cabinet. The SFP shall be equal to or exceed Cisco GLC-LH-SMD= and configure the existing
switch for communications with the proposed network switches along IL 37.

The following pay items shall be used to facilitate the work and shall be paid for separately:
1. Drilling Existing Foundation.
2. Fiber Optic Cable 48 Fibers SM

Contractor shall supply all necessary duplex LC fiber patch cords as necessary to connect
reconfigured equipment to the new fiber optic network.

Additionally, all cabinet modifications required for the installation of accessible pedestrian signals
(APS) and for the operation of the advanced railroad warning flasher shall be included in this
work. The advanced railroad warning flasher shall operate (flash) during the yellow and red
indications for WB IL 13 (phase 6). The flasher shall turn off while phase 6 is green. All labor and
materials necessary to make the flasher operational shall be covered in this work.

Basis of Payment. This work shall be paid for at the contract unit cost per EACH for MODIFY
EXISTING CONTROLLER CABINET, which price includes all labor and materials necessary for
the complete installation and operation of the distribution enclosures, reconfigured switches,
SFPs, and advanced railroad warning flasher.
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RAILROAD, FULL ACTUATED CONTROLLER AND CABINET

The removal and installation of a Traffic Actuated Controller shall meet the requirements of
Sections 857, 863, and 895 except as revised by this special provision.

This work shall consist of the removal of existing controller cabinet and controller and furnishing
and installing of the proposed controller cabinet, controller and peripheral equipment at the same
location as the existing cabinet and peripheral equipment.

The installation of the cabinets shall include removing the existing UPS battery cabinet, service
meter, disconnect switch and disconnecting the UPS and reinstalling them on/in the new cabinet.
The relocation work shall be paid for under the RELOCATE EXISTING TRAFFIC SIGNAL
EQUIPMENT pay item.

A traffic actuated solid state digital controller shall comply with the requirements of NEMA
Standards for Traffic Control Systems, TS2-2016. This unit shall be capable being used as a
master or local controller. One possible start up mode shall be an all red display for a minimum
of 15 seconds.

The controller(s) supplied shall be the Siemens M60 Series for integration into the existing District
9 Eagle Signal system and shall be fully compatible with the District’s Tactics software.

The controller shall be capable of telemetry for controller to controller and controller to computer
system or solo operation data transfer. The controller shall be capable to operate in both TS-2
Type 1 and 2 cabinets. Through telemetry, the system or solo operation shall be capable of being
monitored on an IBM AT or compatible personal computer. Typically the controller shall be
completely uploaded or downloaded through telemetry either from a remote location or side by
side from the computer. The CPU of the controller shall operate on a standard Linux operating
system with an open architecture platform. The CPU shall also contain the minimum memory
requirements: 512 MB FLASH, 64 MB DRAM, and 2 MB SRAM. The CPU shall also contain a
TOD Clock with automatic daylight savings time adjustment. The latest computer software, shall
be provided so data, including all timing parameters, can be transferred. The controller shall be
compatible with SEPAC traffic controller software. The controller will use non-volatile EEPROM
memory. All harnesses shall be furnished, if different than provided previously, for the controller
to controller and controller to computer data transfer. The controller shall contain all normal
connectors and any special connectors required for data transfer. The controller's "D" connector
termination panel, and all other connectors shall be completely terminated, even if not required in
this application. The twisted shielded field cables should remain shielded to within 1" of the cabinet
terminals. The controller shall also feature an active TFT backlit LCD display.

The controller shall be provided with an RS232 Port 3 as well as an RS232 Port 2. Connections
on the "D" panel, Aux. one output should be connected to red rest. Aux. three should be connected
to the special status 3 inputs. Special status 1 shall be connected to report if the cabinet door is
open. A door open switch shall be provided. The controller's "D" connector termination panel shall
be provided and fully connected to provide information to the controller, of manual or monitor flash
status. The controller shall be provided with a communications module containing the following
items; a 10/100 Base-T Ethernet with built-in switch and 4 panel RJ-45 connectors - ENT1 and
ENT2 network switches - 5 10/100 TCP/IP ports, 4 USB 2.0 Ports and a Datakey Port, Dedicated
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GPS — SP8 Port (9pin EIA-574), and an unique MAC address assigned by the Institute of
Electrical and Electronic Engineers (IEEE).

A slide out shelf shall be provided below the standard shelf and above the back panel terminal
board. The pull out shelf should be mounted as far left as possible. The cabinet shall be equipped
with an IP addressable Power Strip. A standard TS-2 detector card rack shall be provided. The
cabinet shall have thermostat controlled heater.

During conflict monitor flash a means shall be provided to restart the controller at the beginning
of startup, just as if the power had been removed, and reset the monitor with a momentary pulse.
The signal to restart/reset shall be delivered by a momentary switch, labeled RESET, located in
the police door. The pulse shall only be functional while the signals are in a monitor flash mode.
Jumpers shall be installed in the unused load switch sockets to prevent false red fail reports.
Hardwiring of this feature on the back panel will not be permitted. The cabinet series / parallel
surge protector shall be the plug in type. The controller cabinet shall be a TS-2, Type 2 equipped
with a 16 load switch, load bay using a conflict monitor capable of operating with 16 or 12
channels.

The conflict monitor shall be a malfunction management unit meeting NEMA TS2-2016 standards
and capable of supporting Flashing Yellow Arrow (FYA) operation and also be equipped with IP
addressable network capability. The conflict monitor shall be capable of providing modes in both
TS-2 and TS-1 cabinet configurations. The conflict monitor shall provide error sensing of two
+24Vdc cabinet supplies and the controller power supplies via +24V MONITOR |, +24V
MONITOR Il, and Controller Voltage Monitor (CVM) inputs respectively. The conflict monitor shall
use a programmable alpha-numeric Liquid Crystal Display (LCD) to show monitor status and two
icon based LCDs to show field signal channel and fault status.

The traffic signal controller will not be approved for installation until the requirements of Articles
801.10(b) and 801.07 are satisfied. The contractor shall prepare traffic signal materials at a
suitable location, meeting the approval of the Engineer. The cabinet shall be tested and approved
by IDOT personnel at the contractors shop before moving it to the job site.

The cabinet shall include a new fiber optic distribution enclosure. The distribution enclosure shall
be of adequate capacity to accommodate the number of fibers to be terminated in the cabinet as
noted in the plans.

The enclosure shall be a wall mount with Type LC duplex adapters equal to or exceed for fusion
splicing of individual pigtails. The pigtails shall be mounted on 12 port panels using type LC
optical connectors unless otherwise approved by the Engineer. The new fiber optic distribution
enclosure shall be equal to or exceed Corning Single Panel Housing (SPH) Pigtailed 12 F, LC
Duplex, Single Mode (0S2), Single fiber, 250-micron meter, Multilink, Inc, or approved
equivalent. All the mounting hardware and cable management (spool for slack storage, adapter
plate plugs, documentation labels, etc.) shall be incidental to the modify existing controller
cabinet pay item.

The Contractor shall use Type LC duplex adapters only unless otherwise specified in the Plans
or as directed by the Engineer. The optical connectors shall comply with the following:

e All connectors shall be factory installed LC compatible connectors. Field installed
connectors shall not be allowed.
¢ Maximum attenuation 0.4dB, typical 0.2dB.

7
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¢ No more than 0.2dB increase in attenuation after 1000 insertions.

e Attenuation of all connectors will be checked and recorded at the time of installation with
an insertion test minimum 5 times checked with an OTDR.

o Terminated fibers as shown on the plans shall be connectorized at each end as directed
by the Engineer. Unterminated fibers shall be capped and coiled neatly in the splice tray.

e Applicable fiber strands, as shown on the plans, shall be terminated at a fiber patch
panel. The Contractor shall coordinate with the Engineer before any fibers are connected
to IDOT network equipment. No additional terminations or splicing shall be done by the
Contractor without direction from the IDOT.

o Unused fibers will be protected with a plastic cap to eliminate dust and moisture.

e All connectors shall comply with the TIA/EIA -568-A and TIA/EIA-604 standards, as
applicable, and are tested according to the Telcordia/Bellcore GR326-CORE standard.

o When tested according to the TIA and EIA's Fiber Optic Test Procedure (FOTP)- 171
(TIA/JEIA-455-171), ensure that the connectors test to an average insertion loss of less
than or equal to 0.4 dB.

Pre-terminated Connector Assemblies (Pigtails): Pre-terminated cable assemblies shall
consist of 12-strand fiber optic cable with factory-installed and tested connectors on one end of
the cable and unterminated optical fiber on the other. Each strand of the pre-terminated cable
assembly shall not exceed a maximum attenuation 0.4dB. The pre-terminated cable assembly
shall be fusion spliced to the connector panel within the fiber optic distribution enclosure. All
buffer tubes and fibers shall be appropriately protected once the attachment of pre-terminated
connector assemblies is complete. In addition, the pigtails shall comply with the following:

e The pigtails shall consist of a section of single fiber, jacketed cable equipped with optical
connectors at both ends.

e The factory installed connector furnished as part of the pigtail shall meet or exceed the
requirements for approved connectors specified herein. The fiber portion of each pigtail
shall have optical properties identical to the optical cable furnished under the contract.

Buffer Tube Fan-Out Kits: A buffer tube fan-out kit can be installed when fiber optic cables are
terminated if approved by the Engineer. The kit shall be compatible with the fiber optic cable
being terminated and shall be color-coded to match the optical fiber color scheme. The buffer
tube fan- out kit shall support 12 fiber strands and the output tubing, and the fiber strands
contained therein shall be of sufficient length for routing and attachment of fiber optic cable to
connected electronics or as directed by the Engineer. The kit and the connectors shall be
supplied by the same manufacturer.

All Panels shall be furnished with splice trays, heat shrinks, strain relief, mounting hardware and
any miscellaneous hardware required to facilitate the lateral cable termination at the controller
cabinet.

Construction Requirements.

The Contractor shall install the fiber optic distribution enclosure along with associated hardware
including any ancillary material items as shown on the plans and as directed by the Engineer. All
cables shall be neatly dressed, labeled, and fastened to the corresponding equipment with the
appropriate hardware. Tie wraps are not permitted. Hook and loop bundling straps shall be used
for cable management. In addition, the Contractor shall also supply and install the necessary

8
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material to properly ground and bond the equipment in accordance with the NEC,
telecommunications industry standards  (ANSI/TIA/BICSI/IEEE), and manufacturers
requirements.

Prior to inspection, testing, and connecting fiber optic jumpers or patch cables to the bulkheads
within the fiber optic, distribution enclosure all LC connectors require proper cleaning using lens
grade and lint free tissues and a 98% isopropyl alcohol cleaning solution unless another method
and material is approved by the Engineer. Rubbing alcohol and medical wipes shall not be used
and are not appropriate, as both may contain oil or water, both of which leave residue. The
Contractor shall wipe each connector twice, with a moistened and dry tissue area, and failure to
wipe the connector immediately with the dry tissue area will result in needing to redo the entire
process.

Testing

The Contractor shall submit detailed test procedures for approval by the Engineer. All fibers
(terminated and un-terminated) shall be tested bi-directionally at both 1310 nm and 1550 nm with
both an Optical Time Domain Reflectometer (OTDR) and a power meter with an optical source.
For testing, intermediate breakout fibers may be concatenated and tested end-to-end. Any
discrepancies between the measured results and these specifications will be resolved to the
satisfaction of the Engineer.

Fibers which are not to be terminated shall be tested with a temporary fusion spliced pigtail fiber.
Mechanical splice or bare fiber adapters are not acceptable.

The Contractor shall provide the date, time and location of any tests required by this specification
to the Engineer at least 5 working (7 calendar) days before performing the test. Included with the
notification shall be a record drawing of the installed fiber optic cable system. The drawings shall
indicate actual installed routing of the cable, the locations of splices, and locations of cable slack
with slack quantities identified.

Upon completion of the cable installation, splicing, and termination, the Contractor shall test all
fibers for continuity, events above 0.1 dB, and total attenuation of the cable. The test procedure
shall be as follows:

A Certified Technician utilizing an Optical Time Domain Reflectometer (OTDR) and Optical
Source/Power Meter shall conduct the installation test. The test equipment used shall have been
calibrated within the year. Documentation shall be provided. The Technician is directed to conduct
the test using the standard operating procedures defined by the manufacturer of the test
equipment. All fibers installed shall be tested in both directions.

A fiber ring or fiber box, commonly known as a launch kit, shall be used to connect the OTDR to
the fiber optic cable under test at both the launch and receive ends. The tests shall be conducted
at 1310 and 1550 nm for all fibers, bi-directionally.

All test results shall be provided on or the day following the test date. A copy of the test results on
a CD ROM shall be submitted.

At the completion of the test, the Contractor shall provide copies of the documentation of the test
results to the Project Engineer. The test documentation shall be submitted as (3) three CD ROM
copies, and shall include the following:
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Cable & Fiber Identification:

e CableID o Operator Name
e Fiber ID, including tube and fiber e Date & Time
color
e Pulse width (OTDR) e Setup Parameters
e Cable Location -beginning and end ¢ Range (OTDR)
point
e Wavelength e Scale (OTDR)
e Refractory index (OTDR) e Setup Option chosen to pass OTDR

"dead zone"

Test Results shall include:

e OTDR Test results-Including the raw test results file and the results in a .pdf format.
Total Fiber Trace
Measured Length (Cable Marking)
Total Length (OTDR)
Optical Source/Power Meter Total Attenuation (dB/km)
Splice Loss/Gain
Events> 0.10 dB
OTDR Fiber Trace Viewer Software details

Sample Power Meter Tabulation:

Power Meter Measurements (dB)
. Bidirectional

Location Fiber E::k:h AtoB Bto A Average

No. g 1310 | 1550 | 1310 1550 1310 1550
A B (km)

nm nm nm nm nm nm

1

2
Maximum Loss
Minimum Loss

A copy of the test equipment manufacture's software to read the test files, OTDR and
power, shall be provided to IDOT. These results shall also be provided in tabular form, see
sample below:

Sample OTDR Summary
Cable TCF-IK-03 OTDR Pump Sta. 67 | Date: 1/1/00
esignation Location:
Fiber Event Event :Edvg)n t Loss
Number Type Location 1310 nm 1550 nm
1 Termination 23500 Ft. .082 .078
1 Termination 29000 Ft. .075 .063
2 Termination 29000 Ft. .091 .082
3 Termination 26000 Ft. .072 .061
3 Bend 27000 Ft. .010 .009

10
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The following shall be the criteria for the acceptance of the cable:

The test results shall show that the dB/km loss does not exceed +3% of the factory test or 1% of
the cable's published production loss. However, no event shall exceed 0.10 dB. If any event is
detected above 0.10 dB, the Contractor shall replace or repair the fiber including that event point.

The total loss of the cable (dB), less events, shall not exceed the manufacturer's production
specifications as follows: 0.4 dB/km at 1310 nm and 0.5 dB/km at 1550 nm.

If the total loss exceeds these specifications, the Contractor shall replace or repair the cable run
at the no additional cost to the IDOT, both labor and materials.

The traffic signal controller will not be approved for installation until the requirements of Articles
801.10(b) and 801.07 are satisfied. The contractor shall prepare traffic signal materials at a
suitable location, meeting the approval of the Engineer. The cabinet shall be tested and approved
by IDOT personnel at the contractors shop before moving it to the job site.

Basis of Payment. This work will be paid for at the contract unit price per EACH for RAILROAD,
FULL-ACTUATED CONTROLLER AND TYPE V CABINET or RAILROAD, FULL-ACTUATED
CONTROLLER AND TYPE 11l CABINET, SPECIAL.

SPARE RAILROAD, FULL ACTUATED CONTROLLER

Description. This work shall consist of furnishing a spare traffic actuated, solid state, digital
controller to IDOT District 9.

Materials. The spare traffic signal controller shall match the specs listed in the Railroad, Full
Actuated Controller and Cabinet special provision.

Basis of Payment. This work will be paid for at the contract unit price per EACH for SPARE
RAILROAD, FULL ACTUATED CONTROLLER, SPECIAL.

RAILROAD INTERCONNECT CABLE

The cable shall meet the requirements of Section 873 of the Standard Specifications, except for
the following:

Add to Article 873.02 of the Standard Specifications:

The railroad interconnect cable shall be three conductor stranded, #14 copper cable in a clear
polyester binder shielded with #36 AWG tinned copper braid with 85% coverage and insulated
with .016” polyethylene (black, blue, red). The jacket shall be black 0.045 PVC or polyethylene.
If the above specified railroad cable is not available electric cable in conduit, communication no.
16 3 pair may be substituted.

Add the following to Article 873.05 of the Standard Specifications:

11
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Basis of Payment. This work shall be paid for at the contract unit price per FOOT for ELECTRIC
CABLE IN CONDUIT, RAILROAD, NO. 14 3C, which price shall be payment in full for furnishing,
installing, and making all electrical connections in the traffic signal controller cabinet. Connections
in the railroad controller cabinet shall be performed by railroad personnel.

UNINTERRUPTABLE POWER SUPPLY EXTENDED

This work shall consist of furnishing and installing an uninterruptable power supply, hereinafter
referred to as the "UPS", in the local controller cabinet.

The UPS shall be capable of keeping the signals running green, yellow, and red during periods
of utility power failure. The UPS shall meet the following requirements:

1. Maintain power for a minimum of 60 minutes upon power failure.
2. Electrical inputs:
a. AC Input Voltage: 85-140 Volts
b. AC Input Current: 30 Amps Max
i. Frequency: 60 +- 0.5Hz
3. Electrical outputs:
i. Output Voltage 120 VAC + 3%
ii. Output Current: 1000W: 8.3A / 1500W: 12.5A
iii. Output Wave Form: Pure Sinewave
The batteries shall be kept charged by a balanced charging system.
A bypass transfer switch shall be provided.
The UPS shall use nickel-zinc battery technology.
The UPS shall have network capability.

No ok

Basis of Payment. This work will be paid for at the contract unit price per EACH for
UNINTERRUPTABLE POWER SUPPLY, EXTENDED, which price shall be payment in full for
furnishing and installing the UPS complete with necessary connections for proper operation at
the local controller intersection.

SERVICE INSTALLATION (TRAFFIC SIGNALS)

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.

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 Contractor must request in writing for service and/or service modification within ten 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 m and utility company to the Engineer and Owner. The service agreement and sketch
shall be submitted for signature to the Owner.

12
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Materials. 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.

Ground Mounted Cabinet. The cabinet shall be UL 50, NEMA type 3R unfinished with a customer
& utility section with lockable hasp design. The cabinet shall be constructed from raw uncoated
aluminum. Seams shall be continuous welded and ground smooth. Hinges shall be stainless steel
and piano type. The cabinet shall be 16” wide. The cabinet shall be bolted with stainless steel
hardware to a mounting base secured on a concrete pad as indicated on the plans. The foundation
is paid for separately.

Electric Utility Meter Housing. 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 shall be exposed. The
meter shall be supplied by the utility company. Metered service shall not be used unless specified
in the plans.

Surge Protector. SPD shall be installed on load side of main breaker, Hubbel Part HBLSDSA36 -
- 36KA single phase with LED indicator or equal.

Circuit Breakers. Circuit breakers shall be standard UL listed, molded case, thermal-magnetic
bolt-on type, circuit breakers with trip free indicating handles. Must include lug to lug connections.
Circuit breakers need to be 480 V rated Cutler EHD series or equal. Unless otherwise indicated,
the main disconnect circuit breaker shall be rated 100 amperes, 120 V-240 V, single phase 3 wire.
The auxiliary circuit breakers shall be rated 30 amp-2pole, 120 V-240 V for signals and 20 amp-
2 pole, 120V-240 V for lighting.

GFCI Receptacle. A 20 Amp GFCI shall be mounted to dead front.

Lighting Circuit. If lighting circuits are present in power supply, a photocell & a hand off auto (HOA)
will be required. Photocell to be mounted internally with a window and external shield. A contactor
30A-2 pole electrically held (120V coil) is needed for each lighting circuit. Contactor shall be
square D 8903L0O20V02 or equal.

Ground and Neutral Bus Bars. A single copper ground and neutral bus bar mounted on the
equipment panel shall be provided.

Utility Services Connection. The Contractor shall notify the utility company marketing
representative a minimum of 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 feet in length and 3/4 inch
in diameter. Ground rod resistance measurements to ground shall be 10 ohms or less. If
necessary, additional rods shall be installed to meet resistance requirements at no additional cost
to the contract.

13
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Installation. 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.

Ground Mounted. The service installation shall be mounted plumb and level on the foundation.
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 per 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, which includes the ground rod, shall be paid for separately. 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.

VIDEO VEHICLE DETECTION SYSTEM

Description: This work shall include installing a vehicle detection system that detects vehicles on
a roadway using a multi-sensor detection system. This work shall consist of furnishing and
installing video cameras, cables, video processors, a controller interface unit, and a remote
communication module to operate the video vehicle detection system.

The multi-sensor system shall utilize two different sensors of different technologies, video imaging
and radar, to detect and track licensed and unlicensed vehicles at distances over 500 feet. The
sensor system shall fuse vehicle information from the two sensors to provide highly accurate and
precise detection for simultaneous stop bar presence detection, advanced detection, and special
or advanced applications.

Detection Performance: The system shall use video imaging for stop bar detection and radar for
advanced detection up to 500 ft. Advanced detection will only be required on the IL 13
approaches. The system features shall include vehicle volumes (including turning movements on
all four approaches and advanced, speed, and dilemma zone detection on IL 13. The system
shall have the capability of detecting and differentiating bicycles. The system shall be able to
detect and count pedestrians in the crosswalk.

All video detection systems shall be equipped with the latest software and firmware revision.

Hardware: The multi-sensor detection system (MSDS) shall consist of two hybrid video
cameral/radar sensors, two video-only sensors, up to two detection processors (DP) capable of
processing from one to two sensors each, one central control unit (CCU) that is either 19” rack or
shelf-mount form factor, input/output extension modules, video surge suppressors, HDMI monitor
and a pointing device, or any combination thereof.

The vehicle detection system shall include all necessary camera risers, electric cable, electrical
junction boxes, hardware, software, programming, and any camera brackets that are required for
installation and configuration. These items shall be included in the cost for the video detection
system.

14
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The CCU shall be supplied in three separate form factors. Users may choose one form factor for
use within their controller cabinet system:

1. Standard One Rack Unit (1U) 19” Rack Format. There shall be brackets to allow the CCU
to be mounted under shelves where a 19” frame is not available.

2. Shelf-Mount Format; TS1 Version. The CCU shall be able to stand up on available shelf-
space within the cabinet. All connections shall be made from the front of the CCU,
including connections to separate DPs located within the cabinet.

3. Shelf-Mount Format; TS2 version. The CCU shall be able to stand up on available shelf-
space within the cabinet. All connections shall be made from the front of the CCU, and no
external DPs will be required.

The CCU shall incorporate surge suppression for each sensor input. The CCU shall be
appropriately grounded to the cabinet ground rod using 14 AWG minimum.

The CCU shall incorporate power surge suppression for both the input power and the power
supplied to the sensors. The CCU shall be appropriately grounded to the cabinet ground rod using
14 AWG minimum.

An Ethernet communications port shall be provided on the front panel. The Ethernet port shall be
compliant with IEEE 802.3 and shall use a RJ-45 type connector mounted on the front panel of
the CCU. The Ethernet communications interface shall allow the user to remotely configure the
system and/or to extract calculated vehicle/roadway information. The interface protocol shall be
documented or interface software shall be provided. Each MSDS shall have the capability to be
IP addressable. The DP shall support data rates of up to100 Mbps.

The CCU shall provide a Wi-Fi connection. The connection shall be over a standard 2.4 GHz
connection. The Wi-Fi connection shall be enabled and disabled by a switch on the CCU. The
CCU shall provide an indicator when the Wi-Fi connection is active.

Software: The system shall include software that discriminately detects the presence of individual
vehicles and bicycles in a single or multiple lanes using only the video image. Detection zones
shall be defined using only an embedded software application. A monitor, a keyboard, and a
pointing device are used to place the zones on a video image. A minimum of 32 video detection
zones and 16 radar detection zones plus five trip lines per sensor shall be available.

A separate computer shall not be required to program the detection zones. In addition to creating
vehicle and bicycle zones, the system shall automatically define a pedestrian crossing area in
front of the stop bar zones. The system shall provide a tracking mechanism that counts pedestrian
volume moving within this crossing area and determine the average, maximum, and minimum
speed of pedestrians moving within this crossing zone. The system shall provide discrete outputs
when pedestrians are in the crosswalk during normal crossing phases (one for each direction of
travel) and when a red phase input has been detected. The system shall also provide a visual
indication on the video image that a pedestrian is in the crosswalk.

Installation: The video detection cameras shall be installed in accordance with the manufacturer’s

recommendations. All holes drilled into signal poles, mast arms, or posts shall require rubber
grommets to prevent the chafing of wires.
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Warranty and Support: A vendor/manufacturer representative shall be present the day of
activation to assist in the setup of the detection zones.

The video detection system shall be warranted by the supplier for a minimum of three years from
the date of turn-on. This warranty shall cover all material defects, provide all parts and labor, and
provide unlimited technical support.

Ongoing software updates to the system shall be included in the cost of the system.

A training session shall be provided to City/IDOT personnel in the operation, setup, and
maintenance of the video detection system if requested.

Basis of Payment: This work will be paid for at the contract unit price per EACH for VIDEO
VEHICLE DETECTION SYSTEM.

TRAFFIC SIGNAL BACKPLATE, RETROREFLECTIVE

This work shall be in accordance with Sections 882 and 1078.03 of the Standard Specifications,
except as modified herein.

The traffic signal backplate shall be fabricated from black ABS UV stabilized plastic sheeting and
shall have a smooth finish on the front side. The backplate shall be split to allow installation without
removing the signal head from its mounting bracket. The Contractor shall be responsible for
verifying the proposed backplate is compatible and fits the traffic signal heads prior to ordering
materials.

The Contractor shall be responsible for the removal and disposal of existing backplates and any
associated hardware. The Contractor shall furnish all new hardware and other miscellaneous
items required for backplate installation.

Basis of Payment: This work will be paid for at the contract unit price per EACH for TRAFFIC
SIGNAL BACKPLATE, RETROREFLECTIVE.

COMMUNICATIONS VAULT

This work shall be in accordance with Sections 814 and 1088 of the Standard Specifications,
except as modified herein. This work shall consist of furnishing and installing a communications
vault constructed of polymer concrete stackable assembly.

The 24” x 36” communications vault and lid shall conform to the following specifications:

Cover:
e Material: polymer concrete nominal
o Dimensions: 24” x 36” single lid construction
o Gasketed, heavy duty lid with two bolts.
e Design/Test Load: 22,500/33,750 Ibs. ANSI Tier: 22

Box:
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e Material: polymer concrete
e Nominal Dimensions: 24” W x 36” L x 36" D
e Open Bottom, Design/Test Load: 22,500/33,750 Ibs. ANSI Tier: 22

The handhole lid shall be supplied with pull slots and stainless-steel security bolts and washers.
The box shall be equipped with 12” cable racks to secure the fiber optic cable and splice closures
off the bottom of the handhole. Handhole lid shall have a standard logo design stamped into the
lid as directed by the Engineer.

The handhole shall be excavated so that the top of the handhole is set flush with the sidewalk,
paved surface, or ground line. When installed in earth shoulder away from the pavement edge,
the top surface of the handhole shall be 1" in. above the finished grade. The excavation shall be
deep enough to accommodate the depth of the box and french drain.

The french drain shall be constructed underneath the proposed handhole according to Article
601.06 of the Standard Specifications and in accordance with Standard 814006.

The conduits shall enter through the bottom of the vault. No conduits will be allowed to enter
through the side wall of the vault. The Contractor shall install 6 inches of CA 5 or CA 7 in the
bottom of the vault.

The Contractor shall submit testing reports to verify that the communications vaults and lids meet
the requirements of ANSI Tier 22 loading.

A fiber optic marker shall be installed next to each communication vault. The locating cable shall
be continuous and accessible on the outside of each communication vault through the use of a
locating cap that is installed on top of the fiber optic marker.

The Contractor shall utilize appropriate corrosion resistant hardware (stainless-steel) and
connections to the locating wire. The Contractor shall submit material and installation methods to
the Department for review.

Basis of Payment: This work will be paid for at the contract unit price per EACH for
COMMUNICATIONS VAULT, which shall be payment in full for all labor, equipment, and materials
required to provide and install the equipment described above.

COMMUNICATIONS VAULT SPACING

The Contractor may submit a revised communication vault spacing plan to the Department for
review and approval. Depending upon the fiber installation equipment used and the conduit reel
sizes that are available, the communication vault spacing may be altered for optimum fiber
installation. Optimum fiber installation essentially means continuous runs with no or minimal splice
points unless otherwise shown on plans. However, the Department will still require that the
Contractor install communication vaults at or near intersecting roadways.

This work will not be paid for separately but shall be included in the cost for Communications
Vault.
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ROUTING, LAYOUT AND DOCUMENTATION

The Contractor shall layout and stake the proposed conduit route for the Engineer’s review and
approval a minimum of one week in advance of anticipated construction or at a different time
frame as approved by the Engineer.

After the fiber optic cable plant has been installed, two complete sets of operation and
maintenance documentation shall be provided. The documentation shall as a minimum include
the following:

« Complete and accurate as-built diagrams showing the entire fiber optic cable plant
including locations of all splices.

+ The Contractor shall locate the fiber optic cable in conduit every 100 feet using a GIS
locating device that is accurate to the nearest foot. The Contractor shall provide a GIS
based map of the route (including all communication vaults, junction boxes, and splice
points) and a complete listing of all map coordinates in an electronic format. The format
shall be compatible for viewing and importing into ArcGIS and Google Earth (kml or kmz).
Each communication vault and fiber optic cable splice shall be numbered and clearly
labeled when displayed in both software programs.

* Final copies of all approved test procedures.

*  Complete performance data of the cable plant showing the losses at each terminal
connector.

+ Complete parts list including names of vendors.

Basis of Payment. This work will be paid for at the contract unit price per LUMP SUM for FIBER
LAYOUT, which shall be payment in full for all labor, equipment, and materials required to
complete the work described above.

FIBER OPTIC CABLE SPLICE

Description. This work shall consist of splicing two fiber optic cables by means of fusion splicing
with the number of fibers at locations shown on the plans and as directed by the Engineer. No
other splicing in the field shall be allowed without written direction from the Engineer. Fiber splicing
in the field shall be done using in-ground splice closures as shown on the plans and/or as directed
by the Engineer.

Two distinct type of fusion splices that are identified are fiber optic cable splice and fiber optic
cable splice mainline that includes all fibers in the cable sheath. In a lateral fiber optic cable splice,
the buffer tubes in the mainline fiber optic cable are dressed out so those fibers designated on
the plans can be accessed and fusion spliced or joined to the 12 fiber lateral single mode cables.

Materials. All fiber optic connection hardware (splice closures, organizers, cable end preparation
tools, etc.) shall be compatible with the fiber optic cable manufacturer’s installation practices and
procedures and shall be approved by the Engineer.

Fiber Optic Splice - Mainline
(1) Loose tube dome closure for 48 fiber count
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(2) Splice tray kit with 36 count splice blocks

Fiber Optic Splice — Lateral:
(1) Loose tube dome closure
(1) Splice tray kit with 12 count splice blocks

Splice enclosures and splice trays shall meet the following minimum requirements.

Splice closures: All optical fiber splices in the field shall be contained within a splice closure. The
closures provide storage for splices, fiber, and buffer tubes; restores the mechanical and
environmental integrity of the fiber optic cable; encases the sheath opening in the cable; and
organizes and stores optical fiber. All hinges and latching devices shall be stainless-steel, and
the closure shall be airtight and prevent water intrusion. The splice closure shall be able to
accommodate pressurization and the ability to be reentered without requiring specialized tools or
equipment. The closure shall provide fiber and splice organizers including splice trays and strain
relief. The splice closure shall be hermetically sealed to protect internal components from
environmental hazards such as moisture, insects, and UV light.

The splice closure shall provide space for future expansion equal to 100% of the initial utilization.
Fiber optic cable penetration end caps shall be provided to accommodate a minimum installation
of two trunk fiber optic cables and two fiber optic drop cables. The closure end caps shall be
factory-drilled to the proper diameter to accept and seal the fiber optic cable entries. The cable
entry locations shall be able to accommodate an assortment of cables with outside diameters
ranging from 0.45 inches to 0.55 inches, plus 10%, without jeopardizing the waterproof
characteristics of the closure.

In addition, fiber optic splice closures shall meet the following requirements:

Mechanical

Resist compression deformation to a maximum of 400 pounds.

Withstand an impact energy to a maximum of 40 foot-pounds at O°F.

Axial Tension: 100 pounds for 30 minutes.

Cable Torsion: ten 90-degree rotations.

Cable Flexing: ten 90-degree bends.

Environmental

Hydrostatic Pressure Head: Up to 10 pounds per square inch.

Withstand 40 freeze/thaw temperature cycles.

Ultraviolet resistant during a maximum 30-day exposure in compliance with the requirements
detailed in the ASTM B 117 standard.

Chemical

Withstand a 90-day exposure to solutions of 3% sulfuric acid, 0.2 normal of sodium hydroxide,
10% Igepal®, kerosene, and be fungus resistant as required in the ASTM G21 standard.

Splice Trays: The splice trays shall be securely attached and accessible and provide sufficient
storage for the fiber cable. The splice trays shall provide access to individual fibers without
disrupting other fibers in the tray. The splice trays shall hold the buffer tubes rigidly in place and
provide protection for fusion splices. The Contractor shall ensure that the raceway accommodates
the minimum bend radius of the fiber. The splice trays shall allow visible inspection of the fiber
and include a cover with a locking mechanism to hold it in place.
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Construction Requirements. All optical fiber splicing shall be performed using the fusion splicing
technique and according to the latest version of the manufacturer's cable installation procedures;
industry accepted installation standards, codes, and practices; or as directed by the Engineer. A
fusion splice machine shall be used to splice all optical fiber. All splicing equipment shall be
cleaned and calibrated according to the manufacturer's recommendations prior to each splicing
session at each location.

Where a fiber cable is to be accessed for lateral or drop signal insertion, only the buffer tube
containing the fiber to be accessed shall be opened, and only the actual fiber to be accessed shall
be cut. If a fiber end is not intended for use, the fiber shall be cut to a length equal to that of the
fiber to be used and neatly laid into the splice tray. Any fibers exposed during splicing shall be
treated with a protective coating and placed in a protective sleeve or housing to protect the fiber
from damage or contaminants.

All splicing shall be performed as shown on the plans. All splice locations must be identified in the
record drawings.

Splicing Requirements. All fiber optic cable splices shall be performed using a fusion splicer.
Mechanical splicing of fiber optic strands shall not be permitted. After completing a fusion splice,
the Contractor shall protect all the fused fibers with the appropriate transparent single mode fiber
optic heat shrink tube with stainless-steel support rod. Once the splice has been completed and
shrink been allowed to cool, all spliced fibers shall be neatly trained in splice trays housed in
splice closures, splice enclosures, or termination panels.

Splicing shall be performed only at locations shown in the approved cable-pulling plan. Any
other splices shall be permitted only with the approval of the Engineer. Fiber optic splices at
locations shown on the plans will be paid for under separate pay items. Fiber optic splices and
underground splice closures required for end-of-reel splices will not be paid for separately but
shall be included in the cost for Fiber Optic Cable. All splice locations shall be identified in the
record drawings. Cable runs which dead-end at a handhole or communications vault shall
be dead ended in an underground splice closure.

Slack Storage of Fiber Optic Cables. Included as a part of this item, slack fiber shall be supplied
as necessary to allow splicing the fiber optic cables in a controlled environment, such as a splicing
van or tent. After splicing has been completed, the slack fiber shall be stored underground in
handholes or in the raised base adapters of ground mounted cabinets in accordance with the
fiber optic cable manufacturer’s guidelines. Fiber optic cable slack shall be 100 feet for each
cable at each splice location or communication vault, above or below ground. Fiber optic cable
slack shall be 50 feet for each cable heavy duty handholes and access points, above or below
ground, where splicing is not involved. If the innerduct is cut, the ends of the innerduct should
extend beyond the first vertical rack so they can be secured at that point. This slack shall be
measured for payment.

Fiber optic cable shall be tagged inside handholes with yellow self-laminating fiber optic cable
marker tag containing the text: "CAUTION - FIBER OPTIC CABLE."

The splice loss for a single mode fiber fusion splice shall not exceed a maximum bi-directional

average of 0.1 dB per splice. Any splices that exceed allowable attenuation shall be repaired or
replaced at no cost to the Department.
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Testing Requirements: The Contractor shall submit detailed test procedures for approval by the
Engineer. All fibers (terminated and un-terminated) shall be tested bi-directionally at both 1310
nm and 1550 nm with both an OTDR and a power meter with an optical source. For testing,
intermediate breakout fibers may be concatenated and tested end-to-end. Any discrepancies
between the measured results and these specifications will be resolved to the satisfaction of the
Engineer.

Fibers which are not to be terminated shall be tested with a temporary fusion spliced pigtail fiber.
Mechanical splice or bare fiber adapters are not acceptable.

The Contractor shall provide the date, time, and location of any tests required by this specification
to the Engineer at least five working (seven calendar) days before performing the test. Included
with the notification shall be a record drawing of the installed fiber optic cable system. The
drawings shall indicate actual installed routing of the cable, the locations of splices, and locations
of cable slack with slack quantities identified.

Upon completion of the cable installation, splicing, and termination, the Contractor shall test all
fibers for continuity, events above 0.1 dB, and total attenuation of the cable. The test procedure
shall be as follows.

A certified technician using an OTDR and optical source/power meter shall conduct the installation
test. The test equipment used shall have been calibrated within the year in accordance with
manufacturer specifications, and documentation in the form of a calibration certificate shall be
provided. The technician is directed to conduct the test using the standard operating procedures
defined by the manufacturer of the test equipment. All fibers installed shall be tested in both
directions.

A fiber ring or fiber box, commonly known as a launch kit, shall be used to connect the OTDR to
the fiber optic cable under test at both the launch and receive ends. The tests shall be conducted
at 1310 and 1550 nm for all fibers, bi-directionally.

All test results shall be provided on or the day following the test date. A copy of the test results on
a CD ROM shall be submitted. At the completion of the test, the Contractor shall provide copies
of the documentation of the test results to the Engineer. The test documentation shall be
submitted as three CD ROM copies and shall include the following.

Cable & Fiber Identification:

e Cable ID Operator Name

Fiber ID, including tube and fiber color Date & Time

Pulse width (OTDR) Setup Parameters

Cable Location -beginning and end point Range (OTDR)

Wavelength Scale (OTDR)

Refractory index (OTDR) Setup Option chosen to pass OTDR "dead

zone"

Test Results shall include:
e OTDR Test Results-Including the raw test results file and the results in a .pdf format.
e Total Fiber Trace
e Measured Length (Cable Marking)
o Total Length (OTDR)
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Optical Source/Power Meter Total Attenuation (dB/km)
Splice Loss/Gain

Events> 0.10 dB

OTDR Fiber Trace Viewer Software Details

Sample Power Meter Tabulation:

Power Meter Measurements (dB)
. Bidirectional
Location Fiber (L::rt:le:h AtoB Bto A Average
No. 9 1310 | 1550 | 1310 | 1550 | 1310 | 1550
A B (km)
nm | nm nm nm nm nm
1
2
Maximum Loss
Minimum Loss

A copy of the test equipment manufacturer's software to read the test files, OTDR, and power
shall be provided to IDOT. These results shall also be provided in tabular form. See sample below:

Sample OTDR Summary
cable TCF-IK-03 OTDR Pump Sta. 67 | Date: 1/1/00
esignation Location:
Fiber Event Event :Edvg)n t Loss
Number Type Location 1310 nm 1550 nm
1 Splice 23500 Ft. .082 .078
1 Splice 29000 Ft. .075 .063
2 Splice 29000 Ft. .091 .082
3 Splice 26000 Ft. .072 .061
3 Bend 27000 Ft. .010 .009

The following shall be the criteria for the acceptance of the cable:

e The test results shall show that the dB/km loss does not exceed +3% of the factory test or
1% of the cable's published production loss. However, no event shall exceed 0.10 dB. If
any event is detected above 0.10 dB, the Contractor shall replace or repair the fiber
including that event point.

o Thetotal loss of the cable (dB), less events shall not exceed the manufacturer's production
specifications as follows: 0.4 dB/km at 1310 nm and 0.5 dB/km at 1550 nm.

e If the total loss exceeds these specifications, the Contractor shall replace or repair the
cable run at the no additional cost to the IDOT for both labor and materials.

Basis of Payment: This work will be paid for at the contract unit price per EACH for FIBER OPTIC
CABLE SPLICE-MAINLINE and shall consist of 48 fibers spliced, tested, and accepted by the
Engineer on splices between two fiber optic cable in conduit, 48 fibers, single mode where
required as detailed in the plans.
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This work will be paid for at the contract unit price per EACH for FIBER OPTIC CABLE SPLICE-
LATERAL and shall consist of 12 fibers spliced, tested, and accepted by the Engineer on splices
between the fiber optic cable, single mode, 12 fibers; fiber optic cable, single mode, 48 fibers;
and fiber optic cable, single mode, 144 fibers where required as detailed int the plans.

All materials, labor, equipment, testing, and documentation required for fiber optic cable splicing
shall be included and will not be paid separately. Payment shall not be made until the cable is
installed, spliced, tested, and accepted by the Engineer in compliance with these special
provisions.

ATMS INTEGRATION

Description. This item consists of ATMS network integration, monitoring, inventory management,
applicable firmware and software updates, and documentation of the ATMS system. This work
shall only consist of adding the project signals to IDOT D9’s existing system.

Construction Requirements. Assignment of IPs shall occur in coordination with IDOT D9’s staff.
IPs shall be assigned using a logical number scheme to be as directed and approved by the
Engineer at time of installation.

The Contractor shall provide the list of intersections and IP addressable devices that will need to
be integrated in the ATMS system to the Engineer and IDOT. The documentation shall include
the following:

Intersection number
Intersection name
Network switch model and serial number
Signal controller
a. Model
b. Serial number
c. Firmware version

e

a. Model

b. Serial number

c. Firmware version
6) UPS

a. Model

b. Serial number

c. Firmware version
7) Video detection equipment

a. Model

b. Serial number

c. Firmware version
8) Other

a. Model

b. Serial number

c. Firmware version
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The Contractor shall be responsible for ATMS integration including adding the intersections in to
the ATMS software and providing support for network troubleshooting during the ATMS
integration process. This includes diagnosis of equipment errors, warranty replacement, and
associated configuration of the network.

The Contractor shall provide remote network monitoring to ensure ATMS system health. ATMS
system health shall include identification and remote diagnosis of ATMS network issues. Updates
to network equipment firmware including critical patches are required. Critical patches for the
network switch shall be installed within 20 business days. Non-critical patches shall be installed
annually. Network monitoring is constrained to the intersections and associated network
equipment connected within this project.

Network health shall be monitored using Nagios or an approved equivalent. Network outage
notifications shall be provided to up to five IDOT staff via email initially with disposition of the
outage to occur within four business hours. A monthly report of outage information and resolution
steps shall be provided to defined IDOT staff. Additionally, configuration updates shall be included
in the inventory documents. Monthly reporting shall include documentation of any changes to the
network including security, firmware, monitoring strategies, and documentation updates. The
network support personnel shall have at least three years of progressive network management
experience with at least three network projects, including one project that includes at least 50
nodes. The support personnel shall have Cisco Certified Network Associate (CCNA) certification.

The Contractor shall also verify that ATMS server and software is up to date in terms of the
firmware, operating system, security updates, software patches, and drivers. The Contractor shall
coordinate with the Engineer for a time to run diagnostics and, if needed, perform the necessary
updates during non-peak hours as approved by the Engineer.

Basis of Payment. This work will be paid for at the contract unit price per LUMP SUM for ATMS
INTEGRATION, which shall be payment in full for all hardware, software, services, labor,
equipment, and materials required to meet all of the requirements described. The Contractor will
receive progress payments for this work according to the following schedule:

. Sixty percent of the contract unit price will be paid upon completion of initial setup,
programming, and commissioning of system.

. Thirty percent of the contract unit price will be paid upon operational system
acceptance.

° Ten percent of the contract unit price will be paid on a final pay estimate as part of

contract closeout.
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FIBER OPTIC PATCH PANEL, RACK MOUNT

Description. This work shall consist of furnishing and installing a 19” fiber optic patch panel, splice
housing, and associated connection hardware (e.g., bulkheads, cassettes, splice trays, splice
sleeves, blank panels, bonding/grounding, etc.) in the communications cabinets as shown on the
plans and as directed by the Engineer including all hardware and accessories required for the
intended use of the equipment.

Materials. The Contractor shall provide a 19” fiber optic connector patch panel housing which shall
be able to accept cassettes or termination panels. The Contractor shall also provide a 19” splice
and storage module with splice trays to store excess fiber and splicing of individual pigtails. The
pigtails shall be mounted on 12 port bulkhead sleeves using type LC optical connectors unless
otherwise approved by the Engineer. The housing and storage enclosure along with ancillary and
accessory materials shall be equal to or exceed Corning Cable Systems closet connector housing.
Closet housings which shall accommodate up to four connector panels or approved equivalents
for termination of up to 48 SM FO cable assembly that shall be CCH-02U. All mounting hardware
and cable management (strain relief brackets, routing clips/guides, documentation labels, etc.)
shall be included in this work.

Contractor shall provide for each patch panel a 2U vertical wall mount bracket to mount the fiber
optic patch panel to the existing shelf in the existing traffic signal cabinet. Each vertical wall mount
bracket shall come with all the necessary mounting hardware to attach the bracket to the shelf.
The vertical wall mount bracket shall be equal to or exceed Tripp Lite smart rack in a 2U version
depending on the application.

The Contractor shall use type LC duplex adapters only unless otherwise specified in the plans or
as directed by the Engineer. The optical connectors shall comply with the following.

e All connectors shall be factory installed LC compatible connectors. Field installed
connectors shall not be allowed.

¢ Maximum attenuation of 0.4dB, typical 0.2dB.

No more than 0.2dB increase in attenuation after 1000 insertions.

o Attenuation of all connectors will be checked and recorded at the time of installation with
an insertion test checked a minimum of five times with an OTDR.

¢ Terminated fibers as shown on the plans shall be connectorized at each end as directed
by the Engineer. Unterminated fibers shall be capped and coiled neatly in the splice tray.

o Applicable fiber strands, as shown on the plans, shall be terminated at a fiber patch panel.
The Contractor shall coordinate with the Engineer before any fibers are connected to IDOT
network equipment. No additional terminations or splicing shall be done by the Contractor
without direction from the IDOT.

¢ Unused fibers will be protected with a plastic cap to eliminate dust and moisture.

e Termination shall be facilitated by splicing factory OEM pigtails on the end of the bare fiber
utilizing the fusion splicing method. The maximum splice loss shall not be greater than 0.1
dB per event as defined elsewhere in this document. The splice loss shall be tested at the
time of splicing.

e Pigtails shall be a minimum of 20 feet in length, unless otherwise approved by the
Engineer.
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All connectors shall comply with the TIA/EIA -568-A and TIA/EIA-604 standards, as applicable,
and are tested according to the Telcordia/Bellcore GR326-CORE standard. When tested
according to the TIA and EIA's Fiber Optic Test Procedure (FOTP)-171 (TIA/EIA-455-171 ),
connectors shall be ensured to test to an average insertion loss of less than or equal to 0.4 dB.

Pre-terminated Connector Assemblies (Pigtails): Pre-terminated cable assemblies shall consist
of 12-strand fiber optic cable with factory-installed and tested connectors on both ends of the
cable. Each strand of the pre-terminated cable assembly shall not exceed a maximum attenuation
0.4dB. The pre-terminated cable assembly shall be cut in half and fusion spliced to the bulkhead
sleeves within the rack mounted connector panel housing. All buffer tubes and fibers shall be
appropriately protected once the attachment of pre-terminated connector assemblies is complete.
In addition, the pigtails shall comply with the following:

e The pigtails shall consist of a section of single fiber, jacketed cable equipped with optical
connectors at both ends.

o The factory installed connector furnished as part of the pigtail shall meet or exceed the
requirements for approved connectors specified herein. The fiber portion of each pigtail
shall have optical properties identical to the optical cable furnished under the contract.

Construction Requirements. The Contractor shall install the fiber optic patch panel along with
associated hardware including any ancillary material items required for properly installing the fiber
optic patch panel and splice housing within the 19” equipment rack at communication cabinets as
shown on the plans and as directed by the Engineer. All cables shall be neatly dressed, labeled,
and fastened to the corresponding equipment with the appropriate hardware. Tie wraps are not
permitted. Hook and loop bundling straps shall be used for cable management. In addition, the
Contractor shall also supply and install the necessary material to properly ground and bond the
equipment in accordance with the NEC, telecommunications industry standards
(ANSI/TIA/BICSI/IEEE), and manufacturer’s requirements.

Prior to inspection, testing, and connecting fiber optic jumpers or patch cables to the bulkheads
within the fiber optic patch panel, all LC connectors require proper cleaning using lens grade and
lint free tissues and a 98% isopropyl alcohol cleaning solution, unless another method and
material is approved by the Engineer. Rubbing alcohol and medical wipes shall not be used and
are not appropriate, as both may contain oil or water and leave residue. The Contractor shall
wipe each connector twice with a moistened and dry tissue area, and failure to wipe the connector
immediately with the dry tissue area will result in needing to redo the entire process.

Testing: The Contractor shall submit detailed test procedures for approval by the Engineer. All
fibers (terminated and un-terminated) shall be tested bi-directionally at both 1310 nm and 1550
nm with both an OTDR and a power meter with an optical source. For testing, intermediate
breakout fibers may be concatenated and tested end-to-end. Any discrepancies between the
measured results and these specifications will be resolved to the satisfaction of the Engineer.

Fibers which are not to be terminated shall be tested with a temporary fusion spliced pigtail fiber.
Mechanical splice or bare fiber adapters are not acceptable.

The Contractor shall provide the date, time, and location of any tests required by this specification

to the Engineer at least five working (seven calendar) days before performing the test. Included
with the notification shall be a record drawing of the installed fiber optic cable system. The
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drawings shall indicate actual installed routing of the cable, the locations of splices, and locations
of cable slack with slack quantities identified.

Upon completion of the cable installation, splicing, and termination, the Contractor shall test all
fibers for continuity, events above 0.1 dB, and total attenuation of the cable. The test procedure
shall be as follows.

A certified technician utilizing an OTDR and optical source/power meter shall conduct the
installation test. The test equipment used shall have been calibrated within the year.
Documentation shall be provided. The technician is directed to conduct the test using the standard
operating procedures defined by the manufacturer of the test equipment. All fibers installed shall
be tested in both directions.

A fiber ring or fiber box, commonly known as a launch kit, shall be used to connect the OTDR to
the fiber optic cable under test at both the launch and receive ends. The tests shall be conducted
at 1310 and 1550 nm for all fibers bi-directionally.

All test results shall be provided on or the day following the test date. A copy of the test results on
a CD ROM shall be submitted. At the completion of the test, the Contractor shall provide copies
of the documentation of the test results to the Engineer. The test documentation shall be
submitted as three CD ROM copies and shall include the following.

Cable & Fiber Identification:

Cable ID e Operator Name

Fiber ID, including tube and fiber color Date & Time

Pulse width (OTDR) Setup Parameters

Cable Location -beginning and end point Range (OTDR)

Wavelength Scale (OTDR)

Refractory index (OTDR) Setup Option chosen to pass OTDR "dead zone"

Test Results shall include:
o OTDR Test Results-Including the raw test results file and the results in a .pdf format.
Total Fiber Trace
Measured Length (Cable Marking)
Total Length (OTDR)
Optical Source/Power Meter Total Attenuation (dB/km)
Splice Loss/Gain
Events> 0.10 dB
OTDR Fiber Trace Viewer Software Details
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Sample Power Meter Tabulation:
Power Meter Measurements (dB)

Location Fiber Cable AtoB Bto A Bidirectional Average |
Length | 1310 | 1550 | 1310 | 1550 | 1310
A B No. 1550 nm
(km) nm nm nm nm nm
1
2
Maximum Loss
Minimum Loss

A copy of the test equipment manufacturer's software to read the test files, OTDR, and power
shall be provided to IDOT. These results shall also be provided in tabular form. See sample below:

Sample OTDR Summary
Cable TCF-IK-03 OTDR Pump Sta. 67 | Date: 1/1/00
esignation Location:
Fiber Event Event Event Loss (dB)
Number Type Location 1310 nm 1550 nm
1 Termination 23500 Ft. .082 .078
1 Termination 29000 Ft. .075 .063
2 Termination 29000 Ft. .091 .082
3 Termination 26000 Ft. .072 .061
3 Bend 27000 Ft. .010 .009

The following shall be the criteria for the acceptance of the cable:

¢ The test results shall show that the dB/km loss does not exceed +3% of the factory test or
1% of the cable's published production loss. However, no event shall exceed 0.10 dB. If
any event is detected above 0.10 dB, the Contractor shall replace or repair the fiber
including that event point.

¢ The total loss of the cable (dB), less events shall not exceed the manufacturer's production
specifications as follows: 0.4 dB/km at 1310 nm and 0.5 dB/km at 1550 nm.

o If the total loss exceeds these specifications, the Contractor shall replace or repair the
cable run at the no additional cost to the IDOT for both labor and materials.

This work will be included in the cost for Modify Existing Controller Cabinet, and no additional
compensation will be considered.
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FIBER OPTIC CABLE IN CONDUIT, SINGLE MODE

This work shall be in accordance with Sections 801, 864, 871, 873, and 1076 of the Standard
Specifications, except as modified herein.

All fibers shall be fusion spliced and terminated as shown in plans details. All terminated fibers
shall be clearly labeled. Fibers not being used shall be labeled “spare”.

All ancillary components required to complete the fiber optic cable plant, including but not limited
to, moisture and water sealants, cable caps, fan-out kits, boots, cable trays, etc., shall be supplied
under this pay item and will not be paid for separately. These items shall be submitted to the
Department for approval.

The fiber optic cable shall be clearly marked in each vault and cabinet with a brightly colored
(orange or yellow) weather resistant label securely attached to the cable. The weather resistant
self-laminating fiber optic cable marker tag shall contain the text: "CAUTION-FIBER OPTIC
CABLE."

Materials: The single-mode, fiber optic cable shall incorporate a loose, buffer-tube design. The
cable shall be an accepted product of the USDA Rural Utilities Service (RUS) 7 CFR 1755.900;
meet the requirements of ANSI/ICEA Standard for fiber optic outside plant communications cable,
ANSI/ICEA S-87-640-1999 for a single sheathed, armored cable; and shall be new, unused, and
of current design and manufacture.

Single mode optical fibers shall comply with EIA/TIA 492-CAAA, except otherwise note herein.
Fiber optic cable buffer tubes and strands shall be color coded per EIA/TIA-598-B

Fiber optic cable shall be a single jacket cable assembly with a corrugated steel armor system.
Fiber optic cable shall have identification and date marking every 2 feet indented, embossed,
surface printed the entire length of the cable. The identification shall indicate it’s an optical cable,
the manufacture’s trade name, hand set symbol if the cable is suitable for direct burial, sequential
length numbered, and cable ends sealed to prevent moisture entry.

The cable shall utilize either a water blocking gel or a dry block tape.

Experience Requirements. Personnel involved in the installation, splicing, and testing of the fiber
optic cables shall meet the following requirements:

¢ A minimum of three years experience in the installation of fiber optic cables, including
splicing, terminating, and testing single mode fibers.

¢ Install two systems where fiber optic cables are outdoors in conduit and where the systems
have been in continuous satisfactory operation for at least two years. The Contractor shall
submit as proof, photographs or other supporting documents and the names, addresses,
and telephone numbers of the operating personnel who can be contacted regarding the
installed fiber optic systems.

e Have one fiber optic cable system (which may be one of the two in the preceding
paragraph) which the Contractor can arrange for demonstration to the Department’s
representatives and the Engineer.
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Installers shall be familiar with the cable manufacturer’s recommended procedures for installing
the cable. This shall include knowledge of splicing procedures for any equipment being used on
this project and knowledge of all hardware such as breakout (furcation) kits and splice closures.
The Contractor shall submit documented procedures to the Engineer for approval and for use
during construction.

Personnel involved in testing shall have been trained by the manufacturer of the fiber optic cable
test equipment to be used in fiber optic cable testing procedures. Proof of this training shall be
submitted to the Engineer for approval. In addition, the Contractor shall submit documentation of
the testing procedures for approval by the Engineer.

Installation in Raceways

Preinstall Integrity Test: To check and confirm the integrity of the existing conduit and ensure it is
airtight and free of obstruction, the Contractor shall pressurize the duct prior to actual cable
installation by installing a small amount of lubricant into the duct and blowing a foam carrier of
sufficient size through the conduit run using the required material and equipment (e.g., hydraulic
power system, air compressor, conduit couplers, foam carrier, etc.). All unused ducts shall be
capped with blow string left in place.

Installation Plan: Prior to installation, the Contractor shall provide a cable-installation plan. The
plan shall include the following information:

1. Identify where each cable will enter the underground system and the direction of each
install.

2. Identify locations where the cable is pulled out of a communications vault, coiled in a figure
eight, and installed back into the communications vault.

3. The plan shall address the physical protection of the cable during installation and
during periods of downtime.

4. Identify the location of slack storage locations.

5. ldentify the locations of splices.

6. ldentify distances between fiber access points and crossings.

The cable-installation plan shall be provided to the Engineer and shall be approved prior to the
start of installation. The Engineer's approval shall be for the operation of the cable and does not
include an endorsement of the proposed construction methods or procedures. The Contractor is
responsible for the technical adequacy of the proposed construction methods and installation
procedure.

Blowing: Fiber optic cable blowing is the most efficient and safe means of installing fiber optic
cable. To minimize the exposure of the backbone cable and to facilitate the longer lengths of the
fiber optic cable, the Contractor shall use a "blown cable" (pneumatically assisted} technique to
place the fiber optic cable. Either the high air speed blowing (HASS) method or the piston method
shall be used. When using the HASS method, the volume of air passing through the conduit shall
not exceed 600 cubic feet per minute or the conduit manufacturer's recommended air volume,
whichever is more restrictive. When using the piston method, the volume of air passing through
the conduit shall not exceed 300 cubic feet per minute or the conduit manufacturer's
recommended air volume, whichever is more restrictive. A compressed air cooler shall be used
when ambient air temperatures reach 90 °F or more.
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During cable installation operations, the Contractor shall ensure that the minimum bending of the
cable is maintained during the unreeling and install operations. Unless specified otherwise by the
fiber optic cable manufacturer, the outside bend radius of the cable during installation shall be no
less than 20 times the outside diameter of the fiber optic cable. Entry guide chutes shall be used
to guide the cable into the communications vault conduit ports where applicable. Lubricating
compound shall be used to minimize friction. Corner rollers (wheels), if used, shall not have radii
less than the minimum installation bending radius of the cable. A series array of smaller wheels
can be used for accomplishing the bend if the cable manufacturers specifically approve the array.

Where figure-eight techniques are used during cable installation, the cable shall be handled
manually and stored on the ground. The cable shall be placed on tarps to prevent damage from
gravel, rocks, or other abrasive surfaces. Tarps should also be used in muddy conditions to keep
the cable clean. Enough area to accommodate the cable length to be stored and sufficient
personnel to maintain the required minimum-bending diameter as well as to avoid kinking or
damaging the cable shall be provided. If the cable has been figure-eighted in preparation for a
forward feed, the figure-eight must be flipped over to access the outside cable end. Sufficient
personnel shall be provided to avoid kinking the cable as the figure-eight is flipped over. When
removing the cable from the figure-eight, use care to avoid kinking the cable and violating
the minimum-bending diameter. Power assisted or figure-eight eliminator equipment, which is
used to eliminate manual figure-eight procedures, shall not be used unless specifically allowed
by the cable manufacturer in writing and approved by the Engineer.

Standard electronic controls shall be used during installation in order to monitor the cable blowing
system and display the cable and tractor drive speeds so installation can be immediately stopped
for problematic situations such as cable slippage or stoppage, over- speed, a duct blockage
detected, etc. to potentially prevent cable damage during installation.

Factory and Cable Reel Testing: Factory test results shall be performed prior to shipping the fiber
optic cable, and results shall be submitted by the Contractor. In addition and prior to installation,
the fiber optic cable shall then be OTDR tested on the reel by the Contractor to verify that no
strands were damaged during shipment, the cable has the proper length, and the measured
attenuation matches the cable datasheet.

Testing Requirements: Testing shall be in accordance with Article 801.13.

The Contractor shall submit detailed test procedures for approval by the Engineer. All continuous
fiber runs shall be tested bi-directionally at both 1310 nm and 1550 nm with a power meter and
optical source. For testing, intermediate breakout fibers may be concatenated and tested end-to-
end. Any discrepancies between the measured results and these specifications will be resolved
to the satisfaction of the Engineer.

The Contractor shall provide the date, time, and location of any tests required by this specification
to the Engineer at least five days before performing the test. Upon completion of the cable
installation, splicing, and termination, the Contractor shall test all fibers in each link for continuity
and attenuation. The test procedure shall be as follows.

A certified technician using an OTDR and optical source/power meter shall conduct the installation
test. The test equipment used shall have been calibrated within the year in accordance with
manufacturer specifications, and documentation in form of calibration certificate shall be provided.
The technician is directed to conduct the test using the standard operating procedures defined by
the manufacturer of the test equipment. All fibers installed shall be tested in both directions.
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A fiber ring or fiber box, commonly known as a launch kit, shall be used to connect the OTDR to
the fiber optic cable under test at the launch end. The tests shall be conducted at 1310 and 1550
nm for all fibers, bi-directionally.

All test results shall be provided on or the day following the test date. A copy of the test results on
a CD ROM shall be submitted. At the completion of the test, the Contractor shall provide copies
of the documentation of the test results to the Engineer. The test documentation shall be
submitted as three CD ROM copies and shall include the following.

Cable & Fiber Identification:
e CableID o Operator Name
e Fiber ID, including tube and fiber color e Date & Time
e Pulse width (OTDR) o Setup Parameters
e Cable Location -beginning and end point ¢ Range (OTDR)
e Wavelength e Scale (OTDR)
e Refractory index (OTDR) e Setup Option chosen to pass OTDR "dead
zone"
Test Results shall include:
e OTDR Test Results-Including the raw test results file and the results in a .pdf format.
e Total Fiber Trace
o Measured Length (Cable Marking)
o Total Length (OTDR)
e Optical Source/Power Meter Total Attenuation (dB/km)
e Splice Loss/Gain
e Events>0.10dB
e OTDR Fiber Trace Viewer Software Details
Sample Power Meter Tabulation:

Power Meter Measurements (dB)

. Bidirectional
Location Fiber E::k:h AtoB BtoA Average
No. g 1310 | 1550 1310 1550 1310 1550
A B (km)
nm nm nm nm nm nm
1
2
Maximum Loss
Minimum Loss

A copy of the test equipment manufacturer's software to read the test files, OTDR, and power
shall be provided to IDOT. These results shall also be provided in tabular form. See sample below:
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Sample OTDR Summary

cable TCF-IK-03 OTDR Pump Sta. 67 | Date: 1/1/00
esignation Location:

Fiber Event Event :Edvs)n t Loss

Number Type Location 1310 nm 1550 nm

1 Splice 23500 Ft. .082 .078

1 Splice 29000 Ft. .075 .063

2 Splice 29000 Ft. .091 .082

3 Splice 26000 Ft. .072 .061

3 Bend 27000 Ft. .010 .009

The following shall be the criteria for the acceptance of the cable:

e The test results shall show that the dB/km loss does not exceed +3% of the factory test or
1% of the cable's published production loss. However, no event shall exceed 0.10 dB. If
any event is detected above 0.10 dB, the Contractor shall replace or repair the fiber
including that event point.

e The total loss of the cable (dB), less events shall not exceed the manufacturer's production
specifications as follows: 0.4 dB/km at 1310 nm and 0.5 dB/km at 1550 nm.

o If the total loss exceeds these specifications, the Contractor shall replace or repair the
cable run at the no additional cost to the IDOT for both labor and materials.

At the completion of the test, the Contractor shall provide two copies of documentation of the test
results to the Engineer. The test documentation shall be bound and shall include the following:

Cable ID

Operator Name

Fiber ID, including tube and fiber color

Date & Time

Pulse width (OTDR)

Setup Parameters

Cable Location -beginning and end point

Range (OTDR)

Wavelength

Scale (OTDR)

Refractory index (OTDR)

Setup Option chosen to pass OTDR "dead zone"

Test Results:

e Optical Source/Power Meter

e Total Attenuation (dB/km)

These results shall be provided in tabular form.

Elevated attenuation due to exceeding the pulling tension during installation shall require the
replacement of the cable run at the Contractor's expense, including labor and materials.

The Contractor shall label the destination of each trunk cable onto the cable tag in each handhole

and termination panel.

Slack Storage of Fiber Optic Cables. Included as a part of this item, slack fiber shall be supplied

as necessary to allow splicing the fiber optic cables in a controlled environment, such as a splicing
van or tent. After splicing has been completed, the slack fiber shall be stored underground in
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handholes or in the raised base adapters of ground mounted cabinets in accordance with the fiber
optic cable manufacturer’s guidelines. Fiber optic cable slack shall be 100 feet for each cable at
each splice location or communication vault, above or below ground. Fiber optic cable slack shall
be 50 feet for each cable communication vaults, heavy duty handholes, and access points, above
or below ground, where splicing is not involved. If the innerduct is cut, the ends of the innerduct
should extend beyond the first vertical rack so that they can be secured at that point. This slack
shall be measured for payment.

A waterproof simplex fiber optic split plug with bushing assembly of appropriate size or approved
equivalent shall be installed around the fiber optic cable to seal around the ducts for the conduits
entering all communication vaults. This work is included as part of the fiber optic cable pay item
and will not be paid for separately.

Basis of Payment: This work will be paid for at the contract unit price per FOOT for FIBER OPTIC
CABLE 12 FIBERS, SINGLE MODE, FIBER OPTIC CABLE 48 FIBERS, SINGLE MODE or
FIBER OPTIC CABLE 144 FIBERS, SINGLE MODE, which price shall include all labor,
equipment, and materials required to provide, install, terminate, splice, and test the fiber optic
cable described above.

FIBER OPTIC UTILITY MARKER

This work shall be in accordance with the applicable Articles of Sections 810 and 1088 of the
Standard Specifications with the following modifications:

Fiber optic utility marker shall be furnished in an orange color and incorporate a premium UV
inhibitor package to resist harmful effects to the sun. The post shall be capable of withstanding
multiple directional impacts and provide a long lasting and extremely durable product requiring
little field maintenance. The post shall have a minimum 0.20” wall thickness, shall stand up
straight in all weather conditions, and self-right to straight upon impact. Top of the post hat shall
be removable, partially flattened, and transition to round to afford 360-degree visibility. The post
materials shall include an anchor, test plate, a non-mechanical flexible joint, fiber optic innerduct
split plugs, and a round delineator post.

The Contractor shall furnish and install fiber optic cable markers at each communication vault
and every 500 feet along roadways and interchanges. Sign panels shall be non-reflective, 18" x
18", and shall be in accordance with Sections 1090-1092 of the Standard Specifications.

The marker shall have a 6 foot tall, 3-1/2" diameter white post, and orange slide over poly-dome
marker (3-1/2" OOD, 16" length) containing the following text: "Warning—Fiber Optic Cable”,
“IDOT District 9 (618) 549-2171". The marker shall be designed to self-erect after vehicle impact.
Marker installation shall be so that marker cannot be pulled out or removed manually.

The Contractor shall submit catalog cut sheets for signs and markers for review to the
Department prior to ordering materials.

Contractor shall furnish the Department with 50 additional complete markers to be used for
maintenance and repair.
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Markers shall be installed so that all lengths of installed fiber optic cables in new conduit have
a minimum of one marker. A minimum of two markers shall be installed along each fiber optic
cable path in new conduit so that one forward and one behind are always visible. A marker
shall be installed at each point along the fiber optic cable path where a 45° or greater change
in direction occurs. Markers shall be installed at a maximum of 24 inches lateral displacement
from the actual placement of the conduit and fiber optic cabling and shall be installed no later
than three days following the installation of conduit that contains fiber optic cables or direct
buried fiber optic cables. The Contractor shall safeguard the conduit and cables during the
installation of the markers and remove and replace any conduit or cables that are damaged
during marker installation at no additional cost to the Department.

Test plate (terminal board) shall be a preconfigured 11-hole terminal board easily accessible
by removing the cap from the fiber optic marker. The ground wire and fiber cable shields shall
be extended from the communications vault and terminated on the test plate. The fiber cable
shields shall be labeled as shown in the plans. The label material shall be weather resistant,
and the markings shall be non-fading.

The Contractor shall furnish and install all materials required for marker installation. The
Contractor shall restore the ground to its original condition including topsoil, sand, concrete, or
other required materials and dispose of surplus materials.

Basis of Payment: This work will be paid for at the contract unit price per EACH for FIBER
OPTIC UTILITY MARKER, which price shall be payment in full for all labor, materials, and
equipment required and as detailed in this special.

ETHERNET SWITCH

Description. This work shall include supplying, installing, and powering ethernet switches at
locations designated in the plans for the purpose of interfacing with fiber optic networks.

The Contractor shall procure all the switches and power supplies. Once all units are ready for
programming, the Contractor shall provide notification to the Engineer to schedule the
programming and/or configuration of the equipment by IDOT’s network integrator. At least 30
days prior to the scheduled field installation, the Contractor shall label the switches for the
appropriate sites and drop it off at the location as directed by the Engineer and IDOT for
programming.

Once programming has been completed, the Contractor shall pick up the equipment and locate
shelf space or another suitable mounting location in the traffic signal cabinets. The Contractor
shall secure the switch and power supply as appropriate and approved by the Engineer in
accordance with the manufacturer's installation requirements. The equipment shall be
permanently and securely mounted, and all corresponding power and communications cables
shall be neatly dressed, labeled, and fastened to the equipment rack with the appropriate
hardware. Tie wraps are not permitted. The Contractor shall perform all network switch and
corresponding communications equipment connections in the presence of the Engineer.

The Contractor shall install all necessary patch cords, optical transceivers, connectors, power
supplies, communication transformers, or auxiliary equipment necessary to complete the
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communication circuits at full functional potential. The Contractor shall connect the switch to the
field devices as indicated on the plans.

When all equipment is installed and connected, the Contractor shall test and demonstrate the
performance of the installed network communications equipment to ensure that data is being
transmitted to the IDOT building.

The Ethernet Switch shall meet the following material specifications:

Overall Switch Station Capacity and Flexibility: This includes managed gigabit Ethernet switch
with seven 10/100BaseT(X) ports and three 10/100/1000BaseT(X) or 100/1000BaseSFP combo
ports with -40 to 75 °C operating temperature. In addition, the switch shall include a SFP module
with two 1000BaseLX ports with LC connector for 10 km transmission with -40 to 85 °C operating
temperature. The SFP module shall be fully compatible with the SFPs furnished and installed as
part of Ethernet manage switch provided at the IDOT District 9 building to ensure communications
to equipment in field cabinets.

Cabling Options: The switch shall be able to utilize a variety of connecting interfaces including
10/100Base(T)X, 10/100/1000Base(T)X, and 1000BaseSX/LX/LHX/ZX (LC connector).

Port Configuration Options: Port configurations shall be accessible via a standard web browser
without requiring special vendor software. Port configuration changes shall be possible by
personnel without special IT training. The configuration can be done via a console Ul, telnet
connection, or command line interface. All T(X) ports shall provide cable autocross capability.

The Ethernet switch shall be compatible with following network and software requirements:

Networking and Software: The Ethernet switches shall be IEEE802.3/802.3u/802.3ab/
802.3z/802.3x/802.1D-2004/802.1w/802.1s/802.1Q/802.1p/802.1X/802.3ad  compliant.  The
switch shall support the following standards and software interfaces:

Redundant fast/gigabit Ethernet ring capability

IGMP snooping and GMRP for filtering multicast traffic from industrial Ethernet protocols
Supports IEEE 802.1Q VLAN and GVRP protocol to ease network planning

Supports QoS-IEEE 802.1p/1Q and TOS/DiffServ to increase determinism

Supports 802.3ad, LACP for optimum bandwidth utilization

Supports TACACS+, SNMPv3, IEEE 802.1X, HTTPS, and SSH to enhance network
security

Support EtherNet/IP, PROFINET, and Modbus/TCP protocols for device management
and monitoring

SNMPv1/v2c/v3 for different levels of network management security

Bandwidth management to prevent unpredictable network status

Lock port for authorized MAC address access only

Port mirroring for online debugging

Automatic warning by exception through e-mail, relay output

Digital inputs to integrate a sensor and alarm with an IP network

Automatic recovery of connected device IP addresses

Line-swap fast recovery
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Port Trunking for Flexible Network Connection: Maximum of four trunk groups for all Gigabit ports
with maximum of eight trunk ports for each trunk group shall be available. The user shall be able
to either choose the type of the trunk group to be “Static” or “LACP.”

IP Addressing Approach Options: IP addresses shall be set over the network using BootP/DHCP.
The user shall have the capability to disable BootP or DHCP network-based IP address changes.
In addition, the switch shall support both a serial port and web page-based manual (static)
addressing approach.

Ethernet Packet Transfer Accuracy and Capacity: The switch shall be capable of forwarding valid
Ethernet frames using the store and forward method or equivalent method, and the address table
shall have a maximum capacity of 8192 addresses.

Quality of Service Functions Enhance Determinism: The switches shall be able to read |IEEE
802.1Q VLAN priority tags, and support a minimum of a low, normal, medium and high priority
buffer. High priority messages shall be able to process before low priority messages. It also shall
support QoS-IEEE 802.1p/1Q and TOS/DiffServ.

SNMP Traps: The switches shall support sending SNMP messages to a maximum two SNMP
“Trap” server, and the SNMP traps IP addresses shall be settable through a web browser
interface.

Multicast Message Control for Filtering Multicast Traffic: The switches shall be able to support
IEEE 802.1D-1998 GMRP (GARP multicast registration protocol) and IGMP (internet group
management protocol).

Port Access Control Enhances User Authentication: The switches shall support IEEE 802.1X and
static port lock for port-base access control.

Accessible IP Settings: It shall allow the user to add or remove “Legal” remote host IP addresses
to prevent unauthorized access. Access to switch shall be controlled by IP address. That is, if a
host’s IP address is in the accessible IP table, then the host shall be allowed access to the switch.

Additional network and software requirements shall be met:
e |EEE 802.1X, HTTPS, and SSH to enhance network security
Bandwidth management prevents unpredictable network status
Port mirroring for Online Debugging
Automatic warning by exception through email and relay output
Digital inputs to integrate sensors and alarms with IP networks
Automatic recovery of connected device’s IP addresses
Line-swap fast recovery
Support EDS-SNMP OPC Server Pro
Software based IEEE 1588 PTP (precision time protocol) for precise time synchronization
of networks
DHCP Option 82 for IP address assignment with different policies
e Modbus/TCP / EtherNet/IP / PROFINET industrial Ethernet protocols supported
e Supports LLDP (Link Layer Discovery Protocol)
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e Turbo Ring™ and Turbo Chain™ (< 20ms recovery time for fast Ethernet ports and < 50
ms recovery time for gigabit Ethernet ports at full load) and STP/RSTP (IEEE 802.1w/D)

The Ethernet Switch shall meet the following general installation requirements.
Mounting: The switch shall be DIN-Rail or wall mountable

Power Supply: Low voltage ranges shall be 12/24/48 VDC (9.6-60 VDC). In addition, a provision
shall be made such that the loss of a power supply may be user configurable to trigger a hardware
(i.e. relay contact), SNMP, e-mail, and web page alarms.

Environmental Specifications: In regards to temperature and humidity, the switch shall have
operating temperature ranges of -10 to 60 °C or -40 to 75 °C. In addition, the switch shall be rated
to withstand a maximum continuous operating humidity of 95% without condensation.

Electronical Noise Immunity: The switch will conform to the IEC61000-4-2 to 4-8 Series of Noise
specifications as specified below:
o |EC 61000-4-2 Electrostatic Discharge: Criterion A
IEC 61000-4-3 Radiated Noise Immunity: Criterion A
IEC 61000-4-4 Fast Transient (Burst) Withstand: Criterion A
IEC 61000-4-5 Surge Voltage: Criterion A
IEC 61000-4-6 Conducted Noise Interference: Criterion A
IEC 61000-4-8 Electromagnetic Field withstand: Criterion A
IEC 61000-4-12
IEC 61000-4-29

Shock & Vibration: The operating shock rating shall conform to IEC60068-2-27 and withstand a
15 g, 11 ms duration, and 18 shocks. In addition, the operating vibration shall conform to
IEC60068-2-6 (Criterion 3) at 1 mm, 2 Hz - 13.2 Hz, 90 min.; 0.7g, 13.2 Hz - 100 Hz, 90 min.; 3.5
mm, 3 Hz - 9 Hz, 10 cycles, 1 octave/min.; 1g, 9 Hz - 150 Hz, 10 cycles, 1 octave/min.

Switch shall be compliant with IEC 62443-4-2.

The Ethernet Switch shall meet the following hardware based diagnostics and user interfaces
requirements:

e Alarm Contact: The switch shall contain an alarm contact that can be configured via
standard web browser to annunciate the drop out of either or both power supply inputs
and/or to annunciate the active link status of any combination of ports. A Fault LED will be
provided to indicate the status of the alarm contact.

e LED Indications
Diagnostic display for internal switch status

e Serial Port: The switch shall include a USB serial port that can be accessed by computers
with hyper terminal or equivalent capability. The serial console connection manner shall
require a short USB cable applied to connect the switch to a PC’s USB port.

The Ethernet switch shall meet the following security requirements:

e Port Disable: Unused ports shall be able to be disabled to prevent unauthorized access.
e |t shall support IEEE 802.1X and SSL to enhance network security.
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e Switch configuration password protection
o https/SSL

The Ethernet switch shall have the following communication redundancy:

e The switch shall be able to detect and compensate for the failure of another switch, cable
disruption, or hardware failure of one or more ports.

¢ |EEE standards based redundancy, including IEEE 802.1D/W spanning tree Turbo Ring:
gigabit Ethernet redundant ring capability (Turbo Ring V2: recovery time <20ms for fast
Ethernet ports; < 50 ms for Gigabit Ethernet ports). Ring coupling function to integrate
different Turbo Ring for distributed application.

e Turbo chain function for a multiple-ring architecture (recovery time <20ms for fast Ethernet
ports; <50 ms for gigabit Ethernet ports)

The Ethernet switch shall be compatible with the following software suite that assists with
installation, operation, maintenance, and diagnostics of the existing network:

The switch must be compliant with a mass configuration tool. The tool must contain a security
wizard for convenient setup of security-related parameters. The tool must allow for topology
analysis to eliminate manual setting errors and must contain a configuration overview for efficient
management

The switch shall be compliant with network management software (NMS). The NMS must allow
for auto-discovery of network devices and physical connections and must allow for event playback
for quick troubleshooting. The NMS must allow for color-coded VLAN/IGMP groups and other
visualized network data. The NMS must allow for a security view for the security status of network
devices and must support a mobile app for remote monitoring and notification.

The switch must be compliant with a stand-alone data collection tool to take network snapshots
for quick troubleshooting. The collection tool must allow for the ability to compare network and
device data and then highlight the differences.

Basis of Payment: This work will be paid for at the contract unit price per EACH for ETHERNET
SWITCH, which price shall be payment in full for all labor, materials, and equipment required and
as detailed in this special provision.

DRILL EXISTING FOUNDATION

This work shall consist of drilling all proper sized holes at a specified foundation to complete
conduit installation in accordance with Section 879. Each hole drilled will be considered as a unit.
The method for drilling shall be approved by the Engineer to prevent the signal cabinet
components from being covered/damaged from concrete debris/dust.

This work will be paid for at the contract unit price per EACH for DRILL EXISTING FOUNDATION,
and no additional compensation will be allowed.
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POTHOLING UNDERGROUND UTILITIES

Description: This item shall consist of the process of exposing and determining the location of
existing underground utilities to avoid “blind” or obtrusive bores. This process is commonly
referred to as potholing.

The Contractor shall pothole all underground utilities within project limits to the frequency as
directed by the Engineer. Prior to exposing any utilities, the Contractor shall locate all applicable
existing utilities as required by JULIE law and obtain any permits or approvals for access required
to perform the work. The Contractor shall also establish traffic control if required by the Engineer
according to applicable traffic control standards.

Methods and Equipment: The Contractor shall provide minimally 6” diameter potholes by an
approved method, either hand dug or machine dug, at the frequency and locations specified by
the Engineer. All proposed utility crossings shall be exposed and potholed beyond the depth of
the Contractor’s excavation of work at that location for both inspection and verification of vertical
utility clearances. The Contractor shall submit any surveyed elevation data to the Engineer to be
included in the as-built plans.

Construction Requirements: The Contractor shall make efforts to protect all open potholes during
construction activities. The Contractor shall notify the Engineer immediately if any utility is
damaged during construction or if any utility conflicts with the proposed work.

Backfilling Requirements: All potholes made from utility exploration shall be pumped dry, and any
mud or loose material within the space shall be removed before backfilling. The potholes shall be
backfilled as follows.

1. For potholes made within 2 ft of pavement, curb, gutter, curb and gutter, or stabilized
shoulder, the potholes shall be backfilled with CLSM according to Articles 593.01-593.04.

2. For potholes made within 2 ft of sidewalk or aggregate surfaces, the potholes shall be
backfilled with porous granular material according to Articles 207.01- 207.03.

3. All other potholes shall be backfilled with select material. The select material shall be from
excavation or borrow; free from large or frozen lumps, clods, or rock; and meet the
Engineer’s approval. The material shall be placed in lifts not exceeding 8 in. in depth, loose
measurement, and compacted to the satisfaction of the Engineer.

Removal and replacement of existing sidewalk, pavement, and islands only for utility locating
purposes will not be paid for separately but shall be included in the contract bid price for Potholing
Underground Utilities.

Method of Measurement: This work will be measured as each per pothole as directed or approved
by the Engineer. Multiple potholes made to obtain the location of a singular utility facility to be
crossed at the same location will be measured as each per pothole per facility.

Basis of Payment: This work will be paid for at the contract unit price per EACH for POTHOLING,
which price shall include all labor, equipment, and materials necessary including any survey,
backfilling, or patching.
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CONTRACT GUARANTEE

The Contractor shall guarantee all electrical equipment, apparatus, materials, and workmanship
provided under the contract for a period of six months after the date of final inspection according
to Article 801.14. All instruction sheets required to be furnished by the manufacturer for materials,
supplies, and operations shall be delivered to the Engineer prior to the acceptance of the project
with the following warranties and guarantees:

1. The manufacturer's standard written warranty for each piece of electrical equipment or
apparatus furnished under the contract.

2. The Contractor's written guarantee that, for a period of six months after the date of final
inspection of the project, all necessary repairs to or replacement of said warranted
equipment or apparatus shall be made by the Contractor at no cost to the Department.

3. 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
inspection of the project.

4. Subject to the requirements of Article 107.30, the Contractor will be required to locate the
fiber optic cable as needed throughout the project limits until the date of final acceptance.
No additional compensation will be provided for this work.

AS-BUILT DOCUMENTATION

The Contractor shall locate all new conduit and communication vaults every 100 feet using a GIS
locating device that is accurate to the nearest foot. The Contractor shall provide a GIS based map
of the conduit route and a complete listing of all of map coordinates in an electronic format (Google
Earth KML or KMZ shape file).

This work will not be paid for separately but shall be included in the cost for Underground Conduit,
Coilable Nonmetallic Conduit.

TRAFFIC SIGNAL SYSTEM SHUTDOWN

The existing system may be shut down for one working day to switch over to the new traffic signal
cabinet. During the shutdown, the Contractor shall maintain flashing red lights at each
intersection. The Contractor shall provide and erect stop signs while signals are in the red flashing
mode.

At all intersections where the signal cabinets are to be modified and the controller replaced, the
Contractor shall install as much of the fiber optic equipment as possible with the signals in
operation before switching over to red flash to keep the shutdown to a minimum.

Before the any traffic signal shutdown, both District 9 Bureau of Operations and the local police

department shall be notified 48 hours in advance. The police department shall also be given the
anticipated duration of the shutdown.
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UNDERGROUND CONDUIT, HDPE, 4”

This work shall consist of furnishing and installing 4” diameter HDPE casing duct under the Crab
Orchard & Egyptian Railway (COER) in accordance with current ICC requirements, the plans,
and as directed by the Engineer. The materials used shall be in accordance with Sections 810
and 1088.01(c) of the Standard Specifications, except as described herein.

The top of the HDPE casing must be installed at least 12’ below the top of the rail and remain 6’
below the surface within the RR right-of-way. The railroad shall be given advanced notice of the
installation date of any conduit within the RR right-of way. All communication vaults shall be
placed outside of RR right-of-way.

Coilable Nonmetallic Conduit, Augured: The term augured shall cover both the pushed and bored
method of installing conduit. Because of differences in equipment and techniques, the Contractor
may use either method to install the conduit for the term augured.

If subsurface conditions are encountered which prevent conduit from being augured or pushed
through an entire conduit run in three sincere attempts as determined by the Engineer,
compensation for the proposed conduit run will be as follows:

1. The Department will delete the contract specified method of payment for the subject conduit
run.

2. The Department will pay for the installation of the conduit run and the three unsuccessful
attempts to install the conduit run under Article 109.04 of the Standard Specification on a
force account basis.

3. The Engineer will determine the method to be utilized to install the conduit run.

Basis of Payment: This work will be paid for at the contract unit price per FOOT for
UNDERGROUND CONDUIT, HDPE, 4” DIA., which price shall be payment in full for furnishing
and installing the complete conduit run including all fittings.

STEEL CASINGS 4”

This work shall consist of jacking and boring a 4” steel casing pipe under the Union Pacific
Railroad (UPRR) tracks in accordance with the UPRR specifications, current ICC requirements,
the details in the plans, and as directed by the Engineer.

Basis of Payment. This work will be paid for at the contract unit price per FOOT for STEEL
CASINGS 4”.
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RELOCATE SIGN PANEL AND POST

This work shall consist of removing and relocating the sign panels and sign panel assemblies
along with the wood post support according to the plans. This work shall be done in accordance
with Section 724 of the Standard Specifications.

The existing sign panel and post is located on the north side of IL 13 approximately 510’ east of
the stop bar at IL 37. The sign panel and post shall be relocated to approximately 445’ east of the
stop bar at IL 37.

Basis of Payment. This work will be paid for at the contract unit price per EACH for RELOCATE
SIGN PANEL AND POST.
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ACCESSIBLE PEDESTRIAN SIGNALS (APS) (BDE)

Effective: April 1, 2003 Revised: January 1, 2022

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
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.

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”.

If two accessible pedestrian pushbuttons are placed less than 10 ft (3 m) apart or placed
on the same pole, the audible walk indication shall be a speech walk message. This
message shall sound throughout the WALK interval only. The verbal 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 when the WALK interval is not timing. This verbal message shall be modeled

after: “Wait. Wait to cross ‘Street Name’ at ‘Street Name””.

Where two accessible pedestrian pushbuttons are separated by at least 10 ft (3 m), 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.

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.

At locations with railroad interconnection, an additional speech message stating “Walk time
shortened when train approaches” shall be used after the speech walk message. At locations
with emergency vehicle preemption, an additional speech message “Walk time shortened when
emergency vehicle approaches” shall be used after the speech walk message.

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 3.5 1b (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.
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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 one of the following
standard MUTCD designs: R10-3, R10-3a, R10-3e, R10-3i, R10-4, and R10-4a.

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.

Method of Measurement. This work will be measured for payment as each, per pushbutton.

Basis of Payment. This work will be paid for at the contract unit price per each for ACCESSIBLE
PEDESTRIAN SIGNALS.

CEMENT, FINELY DIVIDED MINERALS, ADMIXTURES; CONCRETE, AND MORTAR (BDE)

Effective: January 1, 2025
Revise the first paragraph of Article 285.05 of the Standard Specifications to read:

“285.05 Fabric Formed Concrete Revetment Mat. The grout shall consist of a mixture of
cement, fine aggregate, and water so proportioned and mixed as to provide a pumpable slurry.
Fly ash or ground granulated blast furnace (GGBF) slag, and concrete admixtures may be used
at the option of the Contractor. The grout shall have an air content of not less than 6.0 percent
nor more than 9.0 percent of the volume of the grout. The mix shall obtain a compressive strength
of 2500 psi (17,000 kPa) at 28 days according to Article 1020.09.”

Revise Article 302.02 of the Standard Specifications to read:

“302.02 Materials. Materials shall be according to the following.

Item Article/Section
(B)  CBMENL .. s 1001
(o) I A= 1 (= PP PPPRR 1002
() Hydrated LM ..o e 1012.01
(d) By-Product, Hydrated LIMe ... 1012.02
(e) By-Product, Non-Hydrated Lime ...........cccooiiii e 1012.03
(F) LM SIUITY et e e e e e e e e e e r e e e e e e e e e e eraaaans 1012.04
(o ) V21 o PRSP 1010
(h)  Soil for Soil Modification (NOTE 1) .......uuueii e 1009.01
(i)  Bituminous Materials (NOtE 2) .......oovuuiiiiiiiiie e 1032

Note 1. This soil requirement only applies when modifying with lime (slurry or dry).
Note 2. The bituminous materials used for curing shall be emulsified asphalt RS-2, CRS-

2, HFE 90, or HFE 150; rapid curing liquid asphalt RC-70; or medium curing liquid asphalt
MC-70 or MC-250.”
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Revise Article 312.07(c) of the Standard Specifications to read:

“(C) CIMEBNT L. 1001”
Add Article 312.07(i) of the Standard Specifications to read:

“(i) Ground Granulated Blast Furnace (GGBF) Slag ... 1010”
Revise the first paragraph of Article 312.09 of the Standard Specifications to read:

“312.09 Proportioning and Mix Design. At least 60 days prior to start of placing CAM I, the
Contractor shall submit samples of materials to be used in the work for proportioning and testing.
The mixture shall contain a minimum of 200 Ib (120 kg) of cement per cubic yard (cubic meter).
Cement may be replaced with fly ash or ground granulated blast furnace (GGBF) slag according
to Article 1020.05(c)(1) or 1020.05(c)(2), respectively, however the minimum cement content in
the mixture shall be 170 Ibs/cu yd (101 kg/cu m). Blends of coarse and fine aggregates will be
permitted, provided the volume of fine aggregate does not exceed the volume of coarse
aggregate. The Engineer will determine the proportions of materials for the mixture according to
the “Portland Cement Concrete Level Il Technician Course” manual. However, the Contractor
may substitute their own mix design. Article 1020.05(a) shall apply, and a Level Il PCC
Technician shall develop the mix design.”

Revise Article 352.02 of the Standard Specifications to read:

“352.02 Materials. Materials shall be according to the following.

Item Article/Section
(2) CemMENE (NOTE 1) oo e e e e e e e e e e eraaaans 1001
(b) Soil for Soil-Cement Base COUISE ..........uuueiiiiiiiiiiiicciee e 1009.03
(C) WWALET ...ttt ettt nnn e e nnne 1002
(d) Bituminous Materials (NOtE 2) ......oooviiiiiiiiiiiiiiiiiiiiiee e 1032

Note 1. Bulk cement may be used for the traveling mixing plant method if the equipment
for handling, weighing, and spreading the cement is approved by the Engineer.

Note 2. The bituminous materials used for curing shall be emulsified asphalt RS-2, CRS-2,
HFE 90, or HFE 150; rapid curing liquid asphalt RC-70; or medium curing liquid asphalt
MC-70 or MC-250.”

Revise Article 404.02 of the Standard Specifications to read:

“404.02 Materials. Materials shall be according to the following.

Item Article/Section
6= ) 7T .41 o | 1001
() A= 1 (= USSR 1002
(C) FINE AQQregate .......oooiiiiiiiiiiiie et 1003.08
(d) Bituminous Material (Tack Coat) ..........couiiiiiiiiiiiiiiiiie e 1032.06
(e) Emulsified Asphalts (Note 1) (NOte 2) ....ooeviiiiiiiiiiiiiiiiiiieeeeeee s 1032.06
(f) Fiber Modified JOINt SEAIET ........ocoiiiiiiiiiiiiiiiieieeeeeeee e nannnnes 1050.05
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(9) Additives (Note 3)

Note 1. When used for slurry seal, the emulsified asphalt shall be CQS-1h according to
Article 1032.06(b).

Note 2. When used for micro-surfacing, the emulsified asphalt shall be CQS-1hP
according to Article 1032.06(e).

Note 3. Additives may be added to the emulsion mix or any of the component materials
to provide the control of the quick-traffic properties. They shall be included as part of the
mix design and be compatible with the other components of the mix.

Revise the last sentence of the fourth paragraph of Article 404.08 of the Standard Specifications
to read:

“When approved by the Engineer, the sealant may be dusted with fine sand, cement, or
mineral filler to prevent tracking.”

Revise Note 2 of Article 516.02 of the Standard Specifications to read:

“Note 2. The sand-cement grout mix shall be according to Section 1020 and shall be a 1:1
blend of sand and cement comprised of a Type |, IL, or Il cement at 185 Ib/cu yd
(110 kg/cu m). The maximum water cement ratio shall be sufficient to provide a flowable
mixture with a typical slump of 10 in. (250 mm).”

Revise Note 2 of Article 543.02 of the Standard Specifications to read:

“Note 2. The grout mixture shall be 6.50 hundredweight/cu yd (385 kg/cu m) of cement
plus fine aggregate and water. Fly ash or ground granulated blast furnace (GGBF) slag
may replace a maximum of 5.25 hundredweight/cu yd (310 kg/cu m) of the cement. The
water/cement ratio, according to Article 1020.06, shall not exceed 0.60. An air-
entraining admixture shall be used to produce an air content, according to Article
1020.08, of not less than 6.0 percent nor more than 9.0 percent of the volume of the
grout. The Contractor shall have the option to use a water-reducing or high range water-
reducing admixture.”

Revise Article 583.01 of the Standard Specifications to read:

“583.01 Description. This work shall consist of placing cement mortar along precast,
prestressed concrete bridge deck beams as required for fairing out any unevenness between
adjacent deck beams prior to placing of waterproofing membrane and surfacing.”

Revise Article 583.02(a) of the Standard Specifications to read:

) T 7= 1 1= o | PP PPPPPPR 10017

Revise the first paragraph of Article 583.03 of the Standard Specifications to read:

“ 583.03 General. This work shall only be performed when the air temperature is
45 °F (7 °C) and rising. The mixture for cement mortar shall consist of three parts sand to one
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part cement by volume. The amount of water shall be no more than that necessary to produce a
workable, plastic mortar.”

Revise Note 2/ in Article 1003.01(b) of the Standard Specifications to read:

“2/ Applies only to sand. Sand exceeding the colorimetric test standard of 11 (lllinois
Modified AASHTO T 21) will be checked for mortar making properties according to
lllinois Modified ASTM C 87 and shall develop a compressive strength at the age of
14 days when using Type |, IL, or Il cement of not less than 95 percent of the
comparable standard.

Revise the second sentence of Article 1003.02(e)(1) of the Standard Specifications to read:

“The test will be performed with Type I, IL, or Il portland cement having a total
equivalent alkali content (Na2O + 0.658K;0) of 0.90 percent or greater.”

Revise the first sentence of the second paragraph of Article 1003.02(e)(3) of the Standard
Specifications to read:

“The ASTM C 1293 test shall be performed with Type I, IL, or Il portland cement having
a total equivalent alkali content (Na;O + 0.658K-0) of 0.80 percent or greater.”

Revise the second sentence of Article 1004.02(g)(1) of the Standard Specifications to read:

“The test will be performed with Type I, IL, or Il portland cement having a total
equivalent alkali content (Na.O + 0.658K,0) of 0.90 percent or greater.”

Revise Article 1017.01 of the Standard Specifications to read:

“1017.01 Requirements. The mortar shall be high-strength according to ASTM C 387 and
shall have a minimum 80.0 percent relative dynamic modulus of elasticity when tested by the
Department according to lllinois Modified AASHTO T 161 or AASHTO T 161 when tested by an
independent lab. The high-strength mortar shall have a water-soluble chloride ion content of less
than 0.40 Ib/cu yd (0.24 kg/cu m). The test shall be performed according to ASTM C 1218, and
the high-strength mortar shall have an age of 28 to 42 days at the time of test. The ASTM C 1218
test shall be performed by an independent lab a minimum of once every five years, and the test
results shall be provided to the Department. Mixing of the high-strength mortar shall be according
to the manufacturer’s specifications. The Department will maintain a qualified product list.”

Revise the fourth sentence of Article 1018.01 of the Standard Specifications to read:

“The ASTM C 1218 test shall be performed by an independent lab a minimum of once every
five years, and the test results shall be provided to the Department.”

Revise Article 1019.02 of the Standard Specifications to read:

“1019.02 Materials. Materials shall be according to the following.

Item Article/Section
(€2 ) IOZ=] 14=] o | PO UPPPSPTPRR 1001
(o) I L= L= PRSPPI 1002
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(c) Fine Aggregate for Controlled Low-Strength Material (CLSM).............ccevvvviiinnnnnn. 1003.06
() FIY ASN ettt et ettt e atataanttnnannannnnnnnnnnnnnnne 1010
(e) Ground Granulated Blast Furnace (GGBF) Slag...........cccccouiiiiiiiiiiiiiiiiiiiieieeeeen 1010
(

f) Admixtures (Note 1)

Note 1. The air-entraining admixture may be in powder or liquid form. Prior to approval,
a CLSM air-entraining admixture will be evaluated by the Department. The admixture
shall be able to meet the air content requirements of Mix 2. The Department will maintain
a qualified product list.”

Revise Article 1019.05 of the Standard Specifications to read:

“1019.05 Department Mix Design. The Department mix design shall be Mix 1, 2, or 3 and
shall be proportioned to yield approximately one cubic yard (cubic meter).

Mix 1
Cement 50 Ib (30 kg)
Fly Ash — Class C or F, and/or GGBF Slag 125 |b (74 kg)
Fine Aggregate — Saturated Surface Dry 2900 Ib (1720 kg)
Water 50-65 gal (248-322 L)
Air Content No air is entrained
Mix 2
Cement 125 1b (74 kg)
Fine Aggregate — Saturated Surface Dry 2500 Ib (1483 kg)
Water 35-50 gal (173-248 L)
Air Content 15-25 %
Mix 3
Cement 40 Ib (24 kg)
Fly Ash — Class C or F, and/or GGBF Slag 125 1b (74 kg)
Fine Aggregate — Saturated Surface Dry 2500 Ib (1483 kqg)
Water 35-50 gal (179-248 L)
Air Content 15-25 %"

Revise Article 1020.04, Table 1, Note (8) of the Standard Specifications to read:

“(8) In addition to the Type lll portland cement, 100 Ib/cu yd of ground granulated
blast-furnace slag and 50 Ib/cu yd of microsilica (silica fume) shall be used. For
an air temperature greater than 85 °F, the Type Ill portland cement may be
replaced with Type I, IL, or Il portland cement.”

Revise Article 1020.04, Table 1 (Metric), Note (8) of the Standard Specifications to read:
“(8) In addition to the Type Il portland cement, 60 kg/cu m of ground granulated blast-
furnace slag and 30 kg/cu m of microsilica (silica fume) shall be used. For an air

temperature greater than 30 °C, the Type Ill portland cement may be replaced
with Type I, IL, or Il portland cement.”
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Revise the second paragraph of Article 1020.05(a) of the Standard Specifications to read:

“For a mix design using a portland-pozzolan cement, portland blast-furnace slag cement,

portland-limestone cement, or replacing portland cement with finely divided minerals per
Articles 1020.05(c) and 1020.05(d), the Contractor may submit a mix design with a
minimum portland cement content less than 400 Ibs/cu yd (237 kg/cu m), but not less than
375 Ibs/cu yd (222 kg/cu m), if the mix design is shown to have a minimum relative
dynamic modulus of elasticity of 80 percent determined according to AASHTO T 161.
Testing shall be performed by an independent laboratory accredited by AASHTO
re:source for Portland Cement Concrete.”

Revise the first sentence of the first paragraph of Article 1020.05(b) of the Standard Specifications
to read:

“Corrosion inhibitors and concrete admixtures shall be according to the qualified product
lists.”

Delete the fourth and fifth sentences of the second paragraph of Article 1020.05(b) of the Standard
Specifications.

Revise the third sentence of the second paragraph of Article 1020.05(b)(5) of the Standard
Specifications to read:

“The qualified product lists of concrete admixtures shall not apply.”
Revise second paragraph of Article 1020.05(b)(10) of the Standard Specifications to read:

“When calcium nitrite is used, it shall be added at the rate of 4 gal/cu yd (20 L/cu m)
and shall be added to the mix immediately after all compatible admixtures have been
introduced to the batch. Other corrosion inhibitors shall be added per the
manufacturer’s specifications.”

Delete the third paragraph of Article 1020.05(b)(10) of the Standard Specifications.
Revise Article 1020.15(b)(1)c. of the Standard Specifications to read:

“c. The minimum portland cement content in the mixture shall be 375 Ibs/cu yd
(222 kg/cu m).  When the total of organic processing additions, inorganic
processing additions, and limestone addition exceed 5.0 percent in the cement,
the minimum portland cement content in the mixture shall be 400 Ibs/cu yd
(237 kg/lcu m).  For a drilled shaft, foundation, footing, or substructure, the
minimum portland cement may be reduced to as low as 330 Ibs/cu yd
(196 kg/cu m) if the concrete has adequate freeze/thaw durability. The Contractor
shall provide freeze/thaw test results according to AASHTO T 161, and the relative
dynamic modulus of elasticity of the mix design shall be a minimum of 80 percent.
Testing shall be performed by an independent laboratory accredited by AASHTO
re:source for Portland Cement Concrete. Freeze/thaw testing will not be required
for concrete that will not be exposed to freezing and thawing conditions as
determined by the Engineer.”

Revise Article 1021.01 of the Standard Specifications to read:
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“1021.01 General. Admixtures shall be furnished in liquid or powder form ready for use. The
admixtures shall be delivered in the manufacturer's original containers, bulk tank trucks or such
containers or tanks as are acceptable to the Engineer. Delivery shall be accompanied by a ticket
which clearly identifies the manufacturer, the date of manufacture, and trade name of the material.
Containers shall be readily identifiable as to manufacturer, the date of manufacture, and trade
name of the material they contain.

Concrete admixtures shall be on one of the Department’s qualified product lists. Unless
otherwise noted, admixtures shall have successfully completed and remain current with the
AASHTO Product Eval and Audit Concrete Admixture (CADD) testing program. For admixture
submittals to the Department; the product brand name, manufacturer name, admixture type or
types, an electronic link to the product’s technical data sheet, and the NTPEP testing number
which contains an electronic link to all test data shall be provided. In addition, a letter shall be
submitted certifying that no changes have been made in the formulation of the material since the
most current round of tests conducted by AASHTO Product Eval and Audit. After 28 days of
testing by AASHTO Product Eval and Audit, air-entraining admixtures may be provisionally
approved and used on Departmental projects. For all other admixtures, unless otherwise noted,
the time period after which provisionally approved status may be earned is 6 months.

The manufacturer shall include the following in the submittal to the AASHTO Product Eval and
Audit CADD testing program: the manufacturing range for specific gravity, the midpoint and
manufacturing range for residue by oven drying, and manufacturing range of pH. The submittal
shall also include an infrared spectrophotometer trace no more than five years old.

For air-entraining admixtures according to Article 1021.02, the specific gravity allowable
manufacturing range established by the manufacturer shall be according to AASHTO M 194. For
residue by oven drying and pH, the allowable manufacturing range and test methods shall be
according to AASHTO M 194.

For admixtures according to Articles 1021.03, 1021.04, 1021.05, 1021.06, 1021.07, and
1021.08, the pH allowable manufacturing range established by the manufacturer shall be
according to ASTM E 70. For specific gravity and residue by oven drying, the allowable
manufacturing range and test methods shall be according to AASHTO M 194.

All admixtures, except chloride-based accelerators, shall contain a maximum of 0.3 percent
chloride by weight (mass) as determined by an appropriate test method. To verify the test result,
the Department will use lllinois Modified AASHTO T 260, Procedure A, Method 1.

Prior to final approval of an admixture, the Engineer reserves the right to request a sample for
testing. The test and reference concrete mixtures tested by the Engineer will contain a cement
content of 5.65 cwt/cu yd (335 kg/cu m). For freeze-thaw testing, the Department will perform the
test according to lllinois Modified AASHTO T 161. The flexural strength test will be performed
according to AASHTO T 177. If the Engineer decides to test the admixture, the manufacturer
shall submit AASHTO T 197 water content and set time test results on the standard cement used
by the Department. The manufacturer may select their lab or an independent lab to perform this
testing. The laboratory is not required to be accredited by AASHTO.

Random field samples may be taken by the Department to verify an admixture meets
specification. A split sample will be provided to the manufacturer if requested. Admixtures that
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do not meet specification requirements or an allowable manufacturing range established by the
manufacturer shall be replaced with new material.”

Revise Article 1021.03 of the Standard Specifications to read:

“1021.03 Retarding and Water-Reducing Admixtures. The admixture shall be according to
the following.

(a) Retarding admixtures shall be according to AASHTO M 194, Type B (retarding) or Type
D (water-reducing and retarding).

(b) Water-reducing admixtures shall be according to AASHTO M 194, Type A.

(c) High range water-reducing admixtures shall be according to AASHTO M 194, Type F (high
range water-reducing) or Type G (high range water-reducing and retarding).”

Revise Article 1021.05 of the Standard Specifications to read:

“1021.05 Self-Consolidating Admixtures. Self-consolidating admixture systems shall
consist of either a high range water-reducing admixture only or a high range water-reducing
admixture combined with a separate viscosity modifying admixture. The one or two component
admixture system shall be capable of producing a concrete that can flow around reinforcement
and consolidate under its own weight without additional effort and without segregation.

High range water-reducing admixtures shall be according to AASHTO M 194, Type F.

Viscosity modifying admixtures shall be according to AASHTO M 194, Type S (specific
performance).”

Revise Article 1021.06 of the Standard Specifications to read:

“1021.06 Rheology-Controlling Admixture. Rheology-controlling admixtures shall be
capable of producing a concrete mixture with a lower yield stress that will consolidate easier for
slipform applications used by the Contractor. Rheology-controlling admixtures shall be according
to AASHTO M 194, Type S (specific performance).”

Revise Article 1021.07 of the Standard Specifications to read:

“1021.07 Corrosion Inhibitor. The corrosion inhibitor shall be according to one of the
following.

(a) Calcium Nitrite. Corrosion inhibitors shall contain a minimum 30 percent calcium nitrite by
weight (mass) of solution and shall comply with either the requirements of AASHTO
M 194, Type C (accelerating) or the requirements of ASTM C 1582. The corrosion
inhibiting performance requirements of ASTM C 1582 shall not apply.

(b) Other Materials. The corrosion inhibitor shall be according to ASTM C 1582.
For submittals requiring testing according to ASTM M 194, Type C (accelerating), the

admixture shall meet the requirements of the AASHTO Product Eval and Audit CADD testing
program according to Article 1021.01.
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For submittals requiring testing according to ASTM C 1582, a report prepared by an
independent laboratory accredited by AASHTO re:source for portland cement concrete shall be
provided. The report shall show the results of physical tests conducted no more than five years
prior to the time of submittal, according to applicable specifications. However, ASTM G 109 test
information specified in ASTM C 1582 is not required to be from an independent accredited lab.
All other information in ASTM C 1582 shall be from an independent accredited lab. Test data and
other information required to be submitted to AASHTO Product Eval and Audit according to
Article 1021.01, shall instead be submitted directly to the Department.”

Add Article 1021.08 of the Standard Specifications as follows:

“1021.08 Other Specific Performance Admixtures. Other specific performance admixtures
shall, at a minimum, be according to AASHTO M 194, Type S (specific performance). The
Department also reserves the right to require other testing, as determined by the Engineer, to
show evidence of specific performance characteristics.

Initial testing according to AASHTO M 194 may be conducted under the AASHTO Product
Eval and Audit CADD testing program according to Article 1021.01, or by an independent
laboratory accredited by AASHTO re:source for Portland Cement Concrete. In either case, test
data and other information required to be submitted to AASHTO Product Eval and Audit according
to Article 1021.01, shall also be submitted directly to the Department. The independent
accredited lab report shall show the results of physical tests conducted no more than five years
prior to the time of submittal, according to applicable specifications.”

Revise Article 1024.01 of the Standard Specifications to read:
“1024.01 Requirements for Grout. The grout shall be proportioned by dry volume,
thoroughly mixed, and shall have a minimum temperature of 50 °F (10 °C). Water shall not exceed

the minimum needed for placement and finishing.

Materials for the grout shall be according to the following.

Item Article/Section
€= ) B O7=T 0 1T o | TP 1001
(o) A= L =1 U PPPPPTR 1002
(B R TSN e [ L= To = L (= PPN 1003.02
o )T 1120 =] T RSSO 1010
(e) Ground Granulated Blast Furnace (GGBF) Slag...........cccccouiiiiiiiiiiiiiieieiiieeeeee 1010
(F) Concrete AdMIXIUMES ......cooiiiiiii e e e e e e e e eeeens 10217

Revise Note 1 of Article 1024.02 of the Standard Specifications to read:
“Note 1. Nonshrink grout shall be according to lllinois Modified ASTM C 1107.

The nonshrink grout shall have a water-soluble chloride ion content of less than 0.40 Ib/cu yd
(0.24 kg/cu m). The test shall be performed according to ASTM C 1218, and the grout shall
have an age of 28 to 42 days at the time of test. The ASTM C 1218 test shall be performed
by an independent lab a minimum of once every five years, and the test results shall be
provided to the Department. Mixing of the nonshrink grout shall be according to the
manufacturer’s specifications. The Department will maintain a qualified product list.”
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Revise Article 1029.02 of the Standard Specifications to read:

“ 1029.02 Materials. Materials shall be according to the following.
Item Article/Section
(6 ) T O=1 0 01= o | S PP 1001
(D) FIY ASI e e 1010
(c) Ground Granulated Blast Furnace (GGBF) Slag ..o 1010
[0 ) A= 1 (= PP PT TP PPRP 1002
(€) FINE AQQregate . ......cooeiiiiiiiiiieieeeeeeeeeee ettt nnennnnes 1003
() IO a1l (=1 (e [ TP (U T R 1021
(g) Foaming Agent (Note 1)

Note 1. The manufacturer shall submit infrared spectrophotometer trace and test results
indicating the foaming agent meets the requirements of ASTM C 869 in order to be on
the Department’s qualified product list. Submitted data/results shall not be more than
five years old.”

Revise the second paragraph of Article 1103.03(a)(4) the Standard Specifications to read:

“The dispenser system shall provide a visual indication that the liquid admixture is
actually entering the batch, such as via a transparent or translucent section of tubing
or by independent check with an integrated secondary metering device. If approved
by the Engineer, an alternate indicator may be used for admixtures dosed at rates of
25 oz/cwt (1630 mL/100 kg) or greater, such as accelerating admixtures, corrosion
inhibitors, and viscosity modifying admixtures.”

Revise the first two sections of Check Sheet #11 of the Supplemental Specifications and
Recurring Special Provisions to read:

“Description. This work shall consist of filling voids beneath rigid and composite pavements
with cement grout.

Materials. Materials shall be according to the following Articles of Division 1000 - Materials of
the Standard Specifications:

Item Article/Section
(6 ) =1 0.0 1= o | S PP 1001
(o) B4 L= L (= U P TPPRP 1002
(C) FIY ASI et 1010
(d) Ground Granulated Blast Furnace (GGBF) Slag.........ccuuvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiis 1010
() AAIMIXIUMES ...ttt e e e e e et e e e e e e e e neeeeaaeeas 1021
(f) Packaged Rapid Hardening Mortar or CONCrete ...........cccooiiiiiiiiiiiiiieiiiiiiiieeeeee 1018”

Revise the third paragraph of Materials Note 2 of Check Sheet #28 of the Supplemental
Specifications and Recurring Special Provisions to read:

“The Department will maintain a qualified product list of synthetic fibers, which will include

the minimum required dosage rate. For the minimum required fiber dosage rate based on
the lllinois Modified ASTM C 1609 test, a report prepared by an independent laboratory
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accredited by AASHTO re:source for Portland Cement Concrete shall be provided. The
report shall show results of tests conducted no more than five years prior to the time of
submittal.”

COMPENSABLE DELAY COSTS (BDE)

Effective: June 2, 2017 Revised: April 1, 2019
Revise Article 107.40(b) of the Standard Specifications to read:

“(b) Compensation. Compensation will not be allowed for delays, inconveniences, or damages
sustained by the Contractor from conflicts with facilities not meeting the above definition;
or if a conflict with a utility in an unanticipated location does not cause a shutdown of the
work or a documentable reduction in the rate of progress exceeding the limits set herein.
The provisions of Article 104.03 notwithstanding, compensation for delays caused by a
utility in an unanticipated location will be paid according to the provisions of this Article
governing minor and major delays or reduced rate of production which are defined as
follows.

(1) Minor Delay. A minor delay occurs when the work in conflict with the utility in an
unanticipated location is completely stopped for more than two hours, but not to
exceed two weeks.

(2) Major Delay. A major delay occurs when the work in conflict with the utility in an
unanticipated location is completely stopped for more than two weeks.

(3) Reduced Rate of Production Delay. A reduced rate of production delay occurs when
the rate of production on the work in conflict with the utility in an unanticipated location
decreases by more than 25 percent and lasts longer than seven calendar days.”

Revise Article 107.40(c) of the Standard Specifications to read:

“(c) Payment. Payment for Minor, Major, and Reduced Rate of Production Delays will be made
as follows.

(1) Minor Delay. Labor idled which cannot be used on other work will be paid for according
to Article 109.04(b)(1) and (2) for the time between start of the delay and the minimum
remaining hours in the work shift required by the prevailing practice in the area.

Equipment idled which cannot be used on other work, and which is authorized to
standby on the project site by the Engineer, will be paid for according to
Article 109.04(b)(4).

(2) Major Delay. Labor will be the same as for a minor delay.
Equipment will be the same as for a minor delay, except Contractor-owned equipment

will be limited to two weeks plus the cost of move-out to either the Contractor’s yard or
another job and the cost to re-mobilize, whichever is less. Rental equipment may be
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paid for longer than two weeks provided the Contractor presents adequate support to
the Department (including lease agreement) to show retaining equipment on the job is
the most economical course to follow and in the public interest.

(3) Reduced Rate of Production Delay. The Contractor will be compensated for the
reduced productivity for labor and equipment time in excess of the 25 percent threshold
for that portion of the delay in excess of seven calendar days. Determination of
compensation will be in accordance with Article 104.02, except labor and material
additives will not be permitted.

Payment for escalated material costs, escalated labor costs, extended project overhead,
and extended traffic control will be determined according to Article 109.13.”

Revise Article 108.04(b) of the Standard Specifications to read:
“(b) No working day will be charged under the following conditions.
(1) When adverse weather prevents work on the controlling item.
(2) When job conditions due to recent weather prevent work on the controlling item.

(3) When conduct or lack of conduct by the Department or its consultants, representatives,
officers, agents, or employees; delay by the Department in making the site available;
or delay in furnishing any items required to be furnished to the Contractor by the
Department prevents work on the controlling item.

(4) When delays caused by utility or railroad adjustments prevent work on the controlling
item.

(5) When strikes, lock-outs, extraordinary delays in transportation, or inability to procure
critical materials prevent work on the controlling item, as long as these delays are not
due to any fault of the Contractor.

(6) When any condition over which the Contractor has no control prevents work on the
controlling item.”

Revise Article 109.09(f) of the Standard Specifications to read:

“(f) Basis of Payment. After resolution of a claim in favor of the Contractor, any adjustment in
time required for the work will be made according to Section 108. Any adjustment in the
costs to be paid will be made for direct labor, direct materials, direct equipment, direct
jobsite overhead, direct offsite overhead, and other direct costs allowed by the resolution.
Adjustments in costs will not be made for interest charges, loss of anticipated profit,
undocumented loss of efficiency, home office overhead and unabsorbed overhead other
than as allowed by Article 109.13, lost opportunity, preparation of claim expenses and
other consequential indirect costs regardless of method of calculation.

The above Basis of Payment is an essential element of the contract and the claim cost
recovery of the Contractor shall be so limited.”

Add the following to Section 109 of the Standard Specifications.
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“109.13 Payment for Contract Delay. Compensation for escalated material costs, escalated
labor costs, extended project overhead, and extended traffic control will be allowed when such
costs result from a delay meeting the criteria in the following table.

Contract Type Cause of Delay Length of Delay

Article 108.04(b)(3) or | No working days have been charged for two

Working Days Article 108.04(b)(4) consecutive weeks.

. . The Contractor has been granted a minimum two
Completion Art!cle 108.08(b)(1) or week extension of contract time, according to
Date Article 108.08(b)(7) Article 108.08

Payment for each of the various costs will be according to the following.

(a) Escalated Material and/or Labor Costs. When the delay causes work, which would have
otherwise been completed, to be done after material and/or labor costs have increased,
such increases will be paid. Payment for escalated material costs will be limited to the
increased costs substantiated by documentation furnished by the Contractor. Payment
for escalated labor costs will be limited to those items in Article 109.04(b)(1) and (2),
except the 35 percent and 10 percent additives will not be permitted.

(b) Extended Project Overhead. For the duration of the delay, payment for extended project
overhead will be paid as follows.

(1) Direct Jobsite and Offsite Overhead. Payment for documented direct jobsite overhead
and documented direct offsite overhead, including onsite supervisory and
administrative personnel, will be allowed according to the following table.

Original Contract Supervisory and Administrative
Amount Personnel
Up to $5,000,000 One Project Superintendent
One Project Manager,
Over $ 5,000,000 - | One Project Superintendent or
up to $25,000,000 Engineer, and
One Clerk
One Project Manager,
Over $25,000,000 - |One Project Superintendent,
up to $50,000,000 One Engineer, and
One Clerk
One Project Manager,
Over $50,000,000 '(gwo Project _ Superintendents,
ne Engineer, and
One Clerk

(2) Home Office and Unabsorbed Overhead. Payment for home office and unabsorbed
overhead will be calculated as 8 percent of the total delay cost.

(c) Extended Traffic Control. Traffic control required for an extended period of time due to the
delay will be paid for according to Article 109.04.
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When an extended traffic control adjustment is paid under this provision, an adjusted unit
price as provided for in Article 701.20(a) for increase or decrease in the value of work by
more than ten percent will not be paid.

Upon payment for a contract delay under this provision, the Contractor shall assign

subrogation rights to the Department for the Department’s efforts of recovery from any other party
for monies paid by the Department as a result of any claim under this provision. The Contractor
shall fully cooperate with the Department in its efforts to recover from another party any money
paid to the Contractor for delay damages under this provision.”

DISADVANTAGED BUSINESS ENTERPRISE PARTICIPATION (BDE)
Effective: September 1, 2000 Revised: January 2, 2025

1.

OVERVIEW AND GENERAL OBLIGATION. The Department of Transportation, as a recipient
of federal financial assistance, is required to take all necessary and reasonable steps to
ensure nondiscrimination in the award and administration of contracts. Consequently, the
federal regulatory provisions of 49 CFR Part 26 apply to this contract concerning the utilization
of disadvantaged business enterprises. For the purposes of this Special Provision, a
disadvantaged business enterprise (DBE) means a business certified in accordance with the
requirements of 49 CFR Part 26 and listed in the lllinois Unified Certification Program (IL UCP)
DBE Directory. Award of the contract is conditioned on meeting the requirements of 49 CFR
Part 26, and failure by the Contractor to carry out the requirements of Part 26 is a material
breach of the contract and may result in the termination of the contract or such other remedies
as the Department deems appropriate.

CONTRACTOR ASSURANCE. All assurances set forth in FHWA 1273 are hereby
incorporated by reference and will be physically attached to the final contract and all
subcontracts.

CONTRACT GOAL TO BE ACHIEVED BY THE CONTRACTOR. The Department has
determined the work of this contract has subcontracting opportunities that may be suitable for
performance by DBE companies and that, in the absence of unlawful discrimination and in an
arena of fair and open competition, DBE companies can be expected to perform _0.00 % of
the work. This percentage is set as the DBE participation goal for this contract. Consequently,
in addition to the other award criteria established for this contract, the Department will only
award this contract to a bidder who makes a good faith effort to meet this goal of DBE
participation in the performance of the work in accordance with the requirements of
49 CFR 26.53 and SBE Memorandum No. 24-02.

IDENTIFICATION OF CERTIFIED DBE. Information about certified DBE Contractors can be
found in the lllinois UCP Directory. Bidders can obtain additional information and assistance
with identifying DBE-certified companies at the Department’s website or by contacting the
Department’s Bureau of Small Business Enterprises at (217) 785-4611.

BIDDING PROCEDURES. Compliance with this Special Provision and SBE Policy
Memorandum 24-02 is a material bidding requirement. The following shall be included with
the bid.
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(a) DBE Utilization Plan (form SBE 2026) documenting enough DBE participation has been
obtained to meet the goal, or a good faith effort has been made to meet the goal even
though the efforts did not succeed in obtaining enough DBE participation to meet the goal.

(b) Applicable DBE Participation Statement (form SBE 2023, 2024, and/or 2025) for each
DBE firm the bidder has committed to perform the work to achieve the contract goal.

The required forms and documentation shall be submitted as a single .pdf file using the
“Integrated Contractor Exchange (iCX)” application within the Department’s “EBids System”.

The Department will not accept a bid if it does not meet the bidding procedures set forth herein
and the bid will be declared non-responsive. A bidder declared non-responsive for failure to
meet the bidding procedures will not give rise to an administrative reconsideration. In the
event the bid is declared non-responsive, the Department may elect to cause the forfeiture of
the penal sum of the bidder’s proposal guaranty and may deny authorization to bid the project
if re-advertised for bids.

UTILZATION PLAN EVALUATION. The contract will not be awarded until the Utilization Plan
is approved. All information submitted by the bidder must be complete, accurate, and
adequately document the bidder has committed to DBE participation sufficient to meet the
goal, or that the bidder has made good faith efforts to do so, in the event the bidder cannot
meet the goal, in order for the Department to commit to the performance of the contract by
the bidder.

The Utilization Plan will be approved by the Department if the Utilization Plan documents
sufficient commercially useful DBE work to meet the contract goal or the Department
determines, based upon the documentation submitted, that the bidder has made a good faith
effort to meet the contract goal pursuant to 49 CFR Part 26, Appendix A and the requirements
of SBE 2026.

If the Department determines that a good faith effort has not been made, the Department will
notify the responsible company official designated in the Utilization Plan of that determination
in accordance with SBE Policy Memorandum 24-02.

CALCULATING DBE PARTICIPATION. The Utilization Plan values represent work the bidder
commits to have performed by the specified DBEs and paid for upon satisfactory completion.
The Department is only able to count toward the achievement of the overall goal and the
contract goal the value of payments made for the work actually performed by DBE firms. In
addition, a DBE must perform a commercially useful function on the contract to be counted.
A commercially useful function is generally performed when the DBE is responsible for the
work and is carrying out its responsibilities by actually performing, managing, and supervising
the work involved. The Department and Contractor are governed by the provisions of 49 CFR
Part 26.55(c) on questions of commercially useful functions as it affects the work. Specific
guidelines for counting goal credit are provided in 49 CFR Part 26.55. In evaluating Utilization
Plans for award the Department will count goal credit as set forth in Part 26 and in accordance
with SBE Policy Memorandum 24-02.

. CONTRACT COMPLIANCE. The Contractor must utilize the specific DBEs listed to
perform the work and supply the materials for which each DBE is listed in the Contractor’s
approved Utilization Plan, unless the Contractor obtains the Department’s written consent to
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terminate the DBE or any portion of its work. The DBE Utilization Plan approved by SBE is a
condition-of-award, and any deviation to that Utilization Plan, the work set forth therein to be
performed by DBE firms, or the DBE firms specified to perform that work, must be approved,
in writing, by the Department in accordance with federal regulatory requirements. Deviation
from the DBE Utilization Plan condition-of-award without such written approval is a violation
of the contract and may result in termination of the contract or such other remedy the
Department deems appropriate. The following administrative procedures and remedies
govern the compliance by the Contractor with the contractual obligations established by the
Utilization Plan.

(a) NOTICE OF DBE PERFORMANCE. The Contractor shall provide the Engineer with at
least three days advance notice of when all DBE firms are expected to perform the work
committed under the Contractor’s Utilization Plan.

(b) SUBCONTRACT. If awarded the contract, the Contractor is required to enter into written
subcontracts with all DBE firms indicated in the approved Utilization Plan and must provide
copies of fully executed DBE subcontracts to the Department upon request.
Subcontractors shall ensure that all lower tier subcontracts or agreements with DBEs to
supply labor or materials be performed in accordance with this Special Provision.

(c) PAYMENT TO DBE FIRMS. The Department is prohibited by federal regulations from
crediting the participation of a DBE included in the Utilization Plan toward either the
contract goal or the Department’s overall goal until the amount to be applied toward the
goal has been paid to the DBE. The Contractor shall document and report all payments
for work performed by DBE certified firms in accordance with Article 109.11 of the
Standard Specifications. All records of payment for work performed by DBE certified firms
shall be made available to the Department upon request.

(d) FINAL PAYMENT. After the performance of the final item of work or trucking, or delivery
of material by a DBE and final payment to the DBE by the Contractor, but not later than
30 calendar days after payment has been made by the Department to the Contractor for
such work or material, the Contractor shall submit a DBE Payment Agreement (form
SBE 2115) to the Engineer. If the Contractor does not have the full amount of work
indicated in the Utilization Plan performed by the DBE companies indicated in the
Utilization Plan and after good faith efforts are reviewed, the Department may deduct from
contract payments to the Contractor the amount of the goal not achieved as liquidated and
ascertained damages.

(g) ENFORCEMENT. The Department reserves the right to withhold payment to the
Contractor to enforce the provisions of this Special Provision. Final payment shall not be
made on the contract until such time as the Contractor submits sufficient documentation
demonstrating achievement of the goal in accordance with this Special Provision or after
liquidated damages have been determined and collected.

60



FAS ROUTE 2887 (IL 37)

SECTION D9 TRAFFIC SIGNAL 2021-3
WILLIAMSON COUNTY

CONTRACT NO. 78916

ILLINOIS WORKS APPRENTICESHIP INITIATIVE — STATE FUNDED CONTRACTS (BDE)

Effective: June 2, 2021 Revised: April 2, 2024

lllinois Works Jobs Program Act (30 ILCS 559/20-1 et seq.). For contracts having an awarded
contract value of $500,000 or more, the Contractor shall comply with the lllinois Works
Apprenticeship Initiative (30 ILCS 559/20-20 to 20-25) and all applicable administrative rules. The
goal of the lllinois Apprenticeship Works Initiative is that apprentices will perform either 10% of
the total labor hours actually worked in each prevailing wage classification or 10% of the estimated
labor hours in each prevailing wage classification, whichever is less. Of this goal, at least 50% of
the labor hours of each prevailing wage classification performed by apprentices shall be
performed by graduates of the lllinois Works Pre-Apprenticeship Program, the lllinois Climate
Works Pre-Apprenticeship Program, or the Highway Construction Careers Training Program.

The Contractor may seek from the Department of Commerce and Economic Opportunity (DCEQ)
a waiver or reduction of this goal in certain circumstances pursuant to 30 ILCS 559/20-20(b). The
Contractor shall ensure compliance during the term of the contract and will be required to report
on and certify its compliance. An apprentice use plan, apprentice hours, and a compliance
certification shall be submitted to the Engineer on forms provided by the Department and/or
DCEO.

PAVEMENT MARKING INSPECTION (BDE)
Effective: April 1, 2025

Revise the second sentence of the first paragraph of Article 780.13 of the Standard Specifications
to read:

“In addition, thermoplastic, preformed plastic, epoxy, preformed thermoplastic, polyurea, and

modified urethane pavement markings will be inspected following a winter performance period
that extends from November 15 to April 1 of the next year.”

RAILROAD PROTECTIVE LIABILITY INSURANCE (BDE)

Effective: December 1, 1986 Revised: January 1, 2022
Description. Railroad Protective Liability and Property Damage Liability Insurance shall be carried

according to Article 107.11 of the Standard Specifications. A separate policy is required for each
railroad unless otherwise noted.
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NUMBER & SPEED OF NUMBER & SPEED OF
NAMED INSURED & ADDRESS PASSENGER TRAINS FREIGHT TRAINS

Union Pacific Railroad 0 4 @ 24 - 49 mph
100 N. Broadway, Suite 1500
St. Louis, MO. 63102

Class 1 RR (Y or N): Y

DOT/AAR No.: 167 651 B RR Mile Post: 316.14

RR Division: Mid America RR Sub-Division: Marion Sub

For Freight/Passenger Information Contact: John Plebanek Phone: (414) 294-8685
For Insurance Information Contact: John Plebanek Phone: (414) 294-8685
Union Pacific Railroad 0 4 @ 24 - 49 mph

100 N. Broadway, Suite 1500
St. Louis, MO. 63102

Class 1RR (Y orN): Y

DOT/AAR No.: 167 657 S RR Mile Post: 316.57

RR Division: Mid America RR Sub-Division: Marion Sub

For Freight/Passenger Information Contact: John Plebanek Phone: (414) 294-8685
For Insurance Information Contact: John Plebanek Phone: (414) 294-8685

Basis of Payment. Providing Railroad Protective Liability and Property Damage Liability
Insurance will be paid for at the contract unit price per Lump Sum for RAILROAD PROTECTIVE
LIABILITY INSURANCE.

REMOVAL AND DISPOSAL OF REGULATED SUBSTANCES (BDE)
Effective: January 1, 2024 Revised: April 1, 2024

Revise the first paragraph of Article 669.04 of the Standard Specifications to read:

“669.04 Regulated Substances Monitoring. Regulated substances monitoring includes
environmental observation and field screening during regulated substances management
activities. The excavated soil and groundwater within the work areas shall be managed as either
uncontaminated soil, hazardous waste, special waste, or non-special waste.

As part of the regulated substances monitoring, the monitoring personnel shall perform and

document the applicable duties listed on form BDE 2732 “Regulated Substances Monitoring Daily
Record (RSMDR)".”
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Revise the first two sentences of the nineteenth paragraph of Article 669.05 of the Standard
Specifications to read:

“The Contractor shall coordinate waste disposal approvals with the disposal facility and provide
the specific analytical testing requirements of that facility. The Contractor shall make all
arrangements for collection, transportation, and analysis of landfill acceptance testing.”

Revise the last paragraph of Article 669.05 of the Standard Specifications to read:

“The Contractor shall select a permitted landfill facility or CCDD/USFO facility meeting the
requirements of 35 Ill. Admin. Code Parts 810-814 or Part 1100, respectively. The Department
will review and approve or reject the facility proposed by the Contractor based upon information
provided in BDE 2730. The Contractor shall verify whether the selected facility is compliant with
those applicable standards as mandated by their permit and whether the facility is presently, has
previously been, or has never been, on the United States Environmental Protection Agency (U.S.
EPA) National Priorities List or the Resource Conservation and Recovery Act (RCRA) List of
Violating Facilities. The use of a Contractor selected facility shall in no manner delay the
construction schedule or alter the Contractor's responsibilities as set forth.”

Revise the first paragraph of Article 669.07 of the Standard Specifications to read:

“669.07 Temporary Staging. Soil classified according to Articles 669.05(a)(2), (b)(1), or (c)
may be temporarily staged at the Contractor’'s option. All other soil classified according to
Articles 669.05(a)(1), (a)(3), (a)(4), (a)(5), (a)(6), or (b)(2) shall be managed and disposed of
without temporary staging to the greatest extent practicable. If circumstances beyond the
Contractor’s control require temporary staging of these latter materials, the Contractor shall
request approval from the Engineer in writing.

Topsoil for re-use as final cover which has been field screened and found not to exhibit PID
readings over daily background readings as documented on the BDE 2732, visual staining or
odors, and is classified according to Articles 669.05(a)(2), (a)(3), (a)(4), (b)(1), or (c) may be
temporarily staged at the Contractor’s option.”

Add the following paragraph after the sixth paragraph of Article 669.11 of the Standard
Specifications.

“The sampling and testing of effluent water derived from dewatering discharges for priority
pollutants volatile organic compounds (VOCs), priority pollutants semi-volatile organic
compounds (SVOCs), or priority pollutants metals, will be paid for at the contract unit price per
each for VOCS GROUNDWATER ANALYSIS using EPA Method 8260B, SVOCS
GROUNDWATER ANALYSIS using EPA Method 8270C, or RCRA METALS GROUNDWATER
ANALYSIS using EPA Methods 6010B and 7471A. This price shall include transporting the
sample from the job site to the laboratory.”

Revise the first sentence of the eight paragraph of Article 669.11 of the Standard Specifications
to read:

“Payment for temporary staging of soil classified according to Articles 669.05(a)(1), (a)(3),

(a)(4), (a)(5), (a)(B), or (b)(2) to be managed and disposed of, if required and approved by the
Engineer, will be paid according to Article 109.04.”
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SEEDING (BDE)

Effective: November 1, 2022
Revise Article 250.07 of the Standard Specifications to read:

“250.07 Seeding Mixtures. The classes of seeding mixtures and combinations of mixtures
will be designated in the plans.

When an area is to be seeded with two or more seeding classes, those mixtures shall be
applied separately on the designated area within a seven day period. Seeding shall occur prior
to placement of mulch cover. A Class 7 mixture can be applied at any time prior to applying any
seeding class or added to them and applied at the same time.
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TABLE 1 - SEEDING MIXTURES

Class - Type Seeds Ib/acre (kg/hectare)
1 Lawn Mixture 1/ Kentucky Bluegrass 100 (110)
Perennial Ryegrass 60 (70)
Festuca rubra ssp. rubra (Creeping Red Fescue) 40 (50)
1A Salt Tolerant Kentucky Bluegrass 60 (70)
Lawn Mixture 1/ Perennial Ryegrass 20 (20)
Festuca rubra ssp. rubra (Creeping Red Fescue) 20 (20)
Festuca brevipilla (Hard Fescue) 20 (20)
Puccinellia distans (Fults Saltgrass or Salty Alkaligrass) 60 (70)
1B Low Maintenance Turf-Type Fine Fescue 3/ 150 (170)
Lawn Mixture 1/ Perennial Ryegrass 20 (20)
Red Top 10 (10)
Festuca rubra ssp. rubra (Creeping Red Fescue) 20 (20)
2 Roadside Mixture 1/ Lolium arundinaceum (Tall Fescue) 100 (110)
Perennial Ryegrass 50 (55)
Festuca rubra ssp. rubra (Creeping Red Fescue) 40 (50)
Red Top 10 (10)
2A  Salt Tolerant Lolium arundinaceum (Tall Fescue) 60 (70)
Roadside Mixture 1/ Perennial Ryegrass 20 (20)
Festuca rubra ssp. rubra (Creeping Red Fescue) 30 (20)
Festuca brevipila (Hard Fescue) 30 (20)
Puccinellia distans (Fults Saltgrass or Salty Alkaligrass) 60 (70)
3 Northern lllinois Elymus canadensis 5(5)
Slope Mixture 1/ (Canada Wild Rye) 5/
Perennial Ryegrass 20 (20)
Alsike Clover 4/ 5 (5)
Desmanthus illinoensis 2 (2)
(llinois Bundleflower) 4/ 5/
Schizachyrium scoparium 12 (12)
(Little Bluestem) 5/
Bouteloua curtipendula 10 (10)
(Side-Oats Grama) 5/
Puccinellia distans (Fults Saltgrass or Salty Alkaligrass) 30 (35)
Oats, Spring 50 (55)
Slender Wheat Grass 5/ 15 (15)
Buffalo Grass 5/ 7/ 5 (5)
3A  Southern lllinois Perennial Ryegrass 20 (20)
Slope Mixture 1/ Elymus canadensis 20 (20)
(Canada Wild Rye) 5/
Panicum virgatum (Switchgrass) 5/ 10 (10)
Schizachyrium scoparium 12 (12)
(Little Blue Stem) 5/
Bouteloua curtipendula 10 (10)
(Side-Oats Grama) 5/
Dalea candida 5(5)
(White Prairie Clover) 4/ 5/
Rudbeckia hirta (Black-Eyed Susan) 5/ 5(5)
Qats, Spring 50 (55)
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Class — Type Seeds Ib/acre (kg/hectare)
4 Native Grass 2/ 6/ Andropogon gerardi 4 (4)

(Big Blue Stem) 5/

Schizachyrium scoparium 5(5)
(Little Blue Stem) 5/

Bouteloua curtipendula 5 (5)
(Side-Oats Grama) 5/

Elymus canadensis 1(1)

(Canada Wild Rye) 5/
Panicum virgatum (Switch Grass) 5/ 1
Sorghastrum nutans (Indian Grass) 5/ 2
Annual Ryegrass 25 (
Oats, Spring 25 (
Perennial Ryegrass 15 (
4A  Low Profile Schizachyrium scoparium 5
Native Grass 2/ 6/ (Little Blue Stem) 5/
Bouteloua curtipendula 5(5)
(Side-Oats Grama) 5/
Elymus canadensis 1(1)
(Canada Wild Rye) 5/
Sporobolus heterolepis 0.5 (0.5)
(Prairie Dropseed) 5/
Annual Ryegrass 25
Oats, Spring 25
Perennial Ryegrass 15
25
25

4B  Wetland Grass and Annual Ryegrass
Sedge Mixture 2/ 6/ QOats, Spring
Wetland Grasses (species below) 5/

Species: % By Weight
Calamagrostis canadensis (Blue Joint Grass) 12

Carex lacustris (Lake-Bank Sedge)

Carex slipata (Awl-Fruited Sedge)

Carex stricta (Tussock Sedge)

Carex vulpinoidea (Fox Sedge)
Eleocharis acicularis (Needle Spike Rush)
Eleocharis obtusa (Blunt Spike Rush)
Glyceria striata (Fowl Manna Grass)
Juncus effusus (Common Rush)

Juncus tenuis (Slender Rush)

Juncus torreyi (Torrey's Rush)

Leersia oryzoides (Rice Cut Grass)
Scirpus acutus (Hard-Stemmed Bulrush)
Scirpus atrovirens (Dark Green Rush)
Bolboschoenus fluviatilis (River Bulrush)
Schoenoplectus tabernaemontani (Softstem Bulrush)
Spartina pectinata (Cord Grass)
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Class — Type Seeds Ib/acre (kg/hectare)
5 Forb with Annuals Mixture (Below) 1(1)
Annuals Mixture 2/ 5/ 6/ Forb Mixture (Below) 10 (10)

Annuals Mixture - Mixture not exceeding 25 % by weight of
any one species, of the following:

Coreopsis lanceolata (Sand Coreopsis)
Leucanthemum maximum (Shasta Daisy)
Gaillardia pulchella (Blanket Flower)
Ratibida columnifera (Prairie Coneflower)
Rudbeckia hirta (Black-Eyed Susan)

Forb Mixture - Mixture not exceeding 5 % by weight PLS of
any one species, of the following:

Amorpha canescens (Lead Plant) 4/
Anemone cylindrica (Thimble Weed)
Asclepias tuberosa (Butterfly Weed)

Aster azureus (Sky Blue Aster)
Symphyotrichum leave (Smooth Aster)
Aster novae-angliae (New England Aster)
Baptisia leucantha (White Wild Indigo) 4/
Coreopsis palmata (Prairie Coreopsis)
Echinacea pallida (Pale Purple Coneflower)
Eryngium yuccifolium (Rattlesnake Master)
Helianthus mollis (Downy Sunflower)
Heliopsis helianthoides (Ox-Eye)

Liatris aspera (Rough Blazing Star)

Liatris pycnostachya (Prairie Blazing Star)
Monarda fistulosa (Prairie Bergamot)
Parthenium integrifolium (Wild Quinine)
Dalea candida (White Prairie Clover) 4/
Dalea purpurea (Purple Prairie Clover) 4/
Physostegia virginiana (False Dragonhead)
Potentilla arguta (Prairie Cinquefoil)
Ratibida pinnata (Yellow Coneflower)
Rudbeckia subtomentosa (Fragrant Coneflower)
Silphium laciniatum (Compass Plant)
Silphium terebinthinaceum (Prairie Dock)
Oligoneuron rigidum (Rigid Goldenrod)
Tradescantia ohiensis (Spiderwort)
Veronicastrum virginicum (Culver's Root)
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lass — Type Seeds Ib/acre (kg/hectare)
5A  Large Flower Native Forb Mixture (see below) 5(5)
Forb Mixture 2/ 5/ 6/
Species: % By Weight
Aster novae-angliae (New England Aster) 5
Echinacea pallida (Pale Purple Coneflower) 10
Helianthus mollis (Downy Sunflower) 10
Heliopsis helianthoides (Ox-Eye) 10
Liatris pycnostachya (Prairie Blazing Star) 10
Ratibida pinnata (Yellow Coneflower) 5
Rudbeckia hirta (Black-Eyed Susan) 10
Silphium laciniatum (Compass Plant) 10
Silphium terebinthinaceum (Prairie Dock) 20
Oligoneuron rigidum (Rigid Goldenrod) 10
5B  Wetland Forb 2/ 5/ 6/ Forb Mixture (see below) 2 (2)
Species: % By Weight
Acorus calamus (Sweet Flag) 3
Angelica atropurpurea (Angelica) 6
Asclepias incarnata (Swamp Milkweed) 2
Aster puniceus (Purple Stemmed Aster) 10
Bidens cernua (Beggarticks) 7
Eutrochium maculatum (Spotted Joe Pye Weed) 7
Eupatorium perfoliatum (Boneset) 7
Helenium autumnale (Autumn Sneeze Weed) 2
Iris virginica shrevei (Blue Flag Iris) 2
Lobelia cardinalis (Cardinal Flower) 5
Lobelia siphilitica (Great Blue Lobelia) 5
Lythrum alatum (Winged Loosestrife) 2
Physostegia virginiana (False Dragonhead) 5
Persicaria pensylvanica (Pennsylvania Smartweed) 10
Persicaria |lapathifolia (Curlytop Knotweed) 10
Pychanthemum virginianum (Mountain Mint) 5
Rudbeckia laciniata (Cut-leaf Coneflower) 5
Oligoneuron riddellii (Riddell Goldenrod) 2
Sparganium eurycarpum (Giant Burreed) 5
6 Conservation Schizachyrium scoparium 5(5)
Mixture 2/ 6/ (Little Blue Stem) 5/
Elymus canadensis 2 (2)
(Canada Wild Rye) 5/
Buffalo Grass 5/ 7/ 5 (5)
Vernal Alfalfa 4/ 15 (15)
Qats, Spring 48 (55)
6A  Salt Tolerant Schizachyrium scoparium 5 (5)
Conservation (Little Blue Stem) 5/
Mixture 2/ 6/ Elymus canadensis 2 (2)
(Canada Wild Rye) 5/
Buffalo Grass 5/ 7/ 5(5)
Vernal Alfalfa 4/ 15 (15)
Oats, Spring 48 (55)
Puccinellia distans (Fults Saltgrass or Salty Alkaligrass) 20 (20)
7 Temporary Turf Perennial Ryegrass 50 (55)
Cover Mixture Oats, Spring 64 (70)
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Notes:

1/ Seeding shall be performed when the ambient temperature has been between 45 °F
(7 °C) and 80 °F (27 °C) for a minimum of seven (7) consecutive days and is forecasted
to be the same for the next five (5) days according to the National Weather Service.

2/ Seeding shall be performed in late fall through spring beginning when the ambient
temperature has been below 45 °F (7 °C) for a minimum of seven (7) consecutive days
and ending when the ambient temperature exceeds 80 °F (27 °C) according to the
National Weather Service.

3/ Specific variety as shown in the plans or approved by the Engineer.

4/ Inoculation required.

5/ Pure Live Seed (PLS) shall be used.

6/ Fertilizer shall not be used.

7/ Seed shall be primed with KNO3 to break dormancy and dyed to indicate such.

Seeding will be inspected after a period of establishment. The period of establishment shall
be six (6) months minimum, but not to exceed nine (9) months. After the period of establishment,

areas not exhibiting 75 percent uniform growth shall be interseeded or reseeded, as determined
by the Engineer, at no additional cost to the Department.”

SHORT TERM AND TEMPORARY PAVEMENT MARKINGS (BDE)

Effective: April 1, 2024 Revised: April 2, 2024
Revise Article 701.02(d) of the Standard Specifications to read:

“(d) Pavement Marking Tapes (NOte 3) ....coovviiiiiiiii 1095.06”
Add the following Note to the end of Article 701.02 of the Standard Specifications:

“Note 3. White or yellow pavement marking tape that is to remain in place longer than
14 days shall be Type IV tape.”

Revise Article 703.02(c) of the Standard Specifications to read:
“(c) Pavement Marking Tapes (NOt€ 1) ...ccoooiiiiiiiiiiiii e, 1095.06”
Add the following Note to the end of Article 703.02 of the Standard Specifications:

“Note 1. White or yellow pavement marking tape that is to remain in place longer than
14 days shall be Type IV tape.”

Revise Article 1095.06 of the Standard Specifications to read:
“1095.06 Pavement Marking Tapes. Type | white or yellow marking tape shall consist of
glass spheres embedded into a binder on a foil backing that is precoated with a pressure sensitive

adhesive. The spheres shall be of uniform gradation and distributed evenly over the surface of
the tape.
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Type IV tape shall consist of white or yellow tape with wet reflective media incorporated to
provide immediate and continuing retroreflection in wet and dry conditions. The wet retroreflective
media shall be bonded to a durable polyurethane surface. The patterned surface shall have
approximately 40 + 10 percent of the surface area raised and presenting a near vertical face to
traffic from any direction. The channels between the raised areas shall be substantially free of
exposed reflective elements or particles.

Blackout tape shall consist of a matte black, non-reflective, patterned surface that is precoated
with a pressure sensitive adhesive.

(a) Color. The white and yellow markings shall meet the following requirements for daylight
reflectance and color, when tested, using a color spectrophotometer with 45 degrees
circumferential/zero degree geometry, illuminant D65, and two degree observer angle.
The color instrument shall measure the visible spectrum from 380 to 720 nm with a
wavelength measurement interval and spectral bandpass of 10 nm.

Color Daylight Reflectance %Y
White 65 min.
Yellow * 36 - 59

*Shall match Aerospace Material Specification Standard 595 33538 (Orange Yellow) and
the chromaticity limits as follows.

0.530
0.456

X 0.490
y 0.470

0.475
0.438

0.485
0.425

(b) Retroreflectivity. The white and yellow markings shall be retroreflective. Reflective values
measured in accordance with the photometric testing procedure of ASTM D 4061 shall not
be less than those listed in the table below. The coefficient of retroreflected luminance,
R, shall be expressed as average millicandelas/footcandle/sq ft (millicandelas/lux/sq m),
measured on a 3.0 x 0.5 ft (900 mm x 150 mm) panel at 86 degree entrance angle.

Coefficient of Retroreflected Luminance, Ry, Dry
Type | Type IV
Observation | \ypte Yellow | Observation | yypie Yellow
Angle Angle
0.2° 2700 2400 0.2° 1300 1200
0.5° 2250 2000 0.5° 1100 1000

Wet retroreflectance shall be measured for Type IV under wet conditions according to

ASTM E 2177 and meet the following.

Wet Retroreflectance, Initial Re

Color RL 1.05/88.76
White 300
Yellow 200
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(c) Skid Resistance. The surface of Type IV and blackout markings shall provide a minimum

(d) Application.

skid resistance of 45 BPN when tested according to ASTM E 303.

The pavement marking tape shall have a precoated pressure sensitive
adhesive and shall require no activation procedures. Test pieces of the tape shall be
applied according to the manufacturer's instructions and tested according to ASTM
D 1000, Method A, except that a stiff, short bristle roller brush and heavy hand pressure
will be substituted for the weighted rubber roller in applying the test pieces to the metal
test panel. Material tested as directed above shall show a minimum adhesion value of
750 g/in. (30 g/mm) width at the temperatures specified in ASTM D 1000. The adhesive
shall be resistant to oils, acids, solvents, and water, and shall not leave objectionable
stains or residue after removal. The material shall be flexible and conformable to the
texture of the pavement.

(e) Durability. Type IV and blackout tape shall be capable of performing for the duration of a

normal construction season and shall then be capable of being removed intact or in large
sections at pavement temperatures above 40 °F (4 °C) either manually or with a roll-up
device without the use of sandblasting, solvents, or grinding. The Contractor shall provide
a manufacturer’s certification that the material meets the requirements for being removed
after the following minimum traffic exposure based on transverse test decks with rolling
traffic.

(1) Time in place - 400 days
(2) ADT per lane - 9,000 (28 percent trucks)
(3) Axle hits - 10,000,000 minimum

Samples of the material applied to standard specimen plates will be measured for
thickness and tested for durability in accordance with ASTM D 4060, using a CS-17 wheel
and 1000-gram load, and shall meet the following criteria showing no significant change
in color after being tested for the number of cycles indicated.

Test Type | Type IV Blackout
Minimum Initial Thickness, 20 (0.51) 65 (1.65) 65 (1.65)
mils (mm) ' 20 (0.51)% 20 (0.51)7
Durability (cycles) 5,000 1,500 1,500

1/ Measured at the thickest point of the patterned surface.

2/ Measured at the thinnest point of the patterned surface.

The pavement marking tape, when applied according to the manufacturer's recommended
procedures, shall be weather resistant and shall show no appreciable fading, lifting, or
shrinkage during the useful life of the marking. The tape, as applied, shall be of good
appearance, free of cracks, and edges shall be true, straight, and unbroken.

Sampling and Inspection.

(1) Sample. Prior to approval and use of Type IV pavement marking tape, the

manufacturer shall submit a notarized certification from an independent laboratory,
together with the results of all tests, stating that the material meets the requirements
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as set forth herein. The independent laboratory test report shall state the lot tested,
the manufacturer’'s name, and the date of manufacture.

After initial approval by the Department, samples and certification by the manufacturer
shall be submitted for each subsequent batch of Type IV tape used. The manufacturer
shall submit a certification stating that the material meets the requirements as set forth
herein and is essentially identical to the material sent for qualification. The certification
shall state the lot tested, the manufacturer's name, and the date of manufacture.

(2) Inspection. The Contractor shall provide a manufacturer’s certification to the Engineer
stating the material meets all requirements of this specification. All material samples
for acceptance tests shall be taken or witnessed by a representative of the Bureau of
Materials and shall be submitted to the Engineer of Materials, 126 East Ash Street,
Springfield, lllinois 62704-4766 at least 30 days in advance of the pavement marking
operations.”

SIGN PANELS AND APPURTENANCES (BDE)
Effective: January 1, 2025 Revised: April 1, 2025

Add Article 720.02(c) of the Standard Specifications to read:
“(€) Aluminum EpPoXy MaStiC ........oooiiiiiiiii i 1008.03”
Revise the second and third paragraphs of Article 720.02 of the Standard Specifications to read:

“The sign mounting support channel shall be manufactured from steel or aluminum and shall
be according to Standard 720001.

Steel support channels shall be accordingto ASTM A 1011 (A 1011M), ASTM A 635 (A 635M),
ASTM A 568 (A 568M), or ASTM A 684 (A 684M), and shall be galvanized. Galvanizing shall be
according to ASTM A 653 (A 653M) when galvanized before fabrication, and AASHTO M 111
(M 111M) when galvanized after fabrication. Field or post fabricated drilled holes shall be spot
painted with one coat of aluminum epoxy mastic paint prior to installation.”

Revise the fifth paragraph of Article 720.02 of the Standard Specifications to read:

“The stainless steel banding for mounting signs or sign support channels to light or signal
standards shall be according to ASTM A 240 (A 240M) Type 302 stainless steel.”
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STEEL COST ADJUSTMENT (BDE)

Effective: April 2, 2004 Revised: January 1, 2022

Description. Steel cost adjustments will be made to provide additional compensation to the
Contractor, or a credit to the Department, for fluctuations in steel prices when optioned by the
Contractor. The bidder shall indicate with their bid whether or not this special provision will be
part of the contract. Failure to indicate “Yes” for any item of work will make that item of steel
exempt from steel cost adjustment.

Types of Steel Products. An adjustment will be made for fluctuations in the cost of steel used in
the manufacture of the following items:

Metal Piling (excluding temporary sheet piling)
Structural Steel
Reinforcing Steel

Other steel materials such as dowel bars, tie bars, welded reinforcement, guardrail, steel traffic
signal and light poles, towers and mast arms, metal railings (excluding wire fence), and frames
and grates will be subject to a steel cost adjustment when the pay items they are used in have a
contract value of $10,000 or greater.

The adjustments shall apply to the above items when they are part of the original proposed
construction, or added as extra work and paid for by agreed unit prices. The adjustments shall
not apply when the item is added as extra work and paid for at a lump sum price or by force
account.

Documentation. Sufficient documentation shall be furnished to the Engineer to verify the
following:

(a) The dates and quantity of steel, in Ib (kg), shipped from the mill to the fabricator.

(b) The quantity of steel, in Ib (kg), incorporated into the various items of work covered by this
special provision. The Department reserves the right to verify submitted quantities.

Method of Adjustment. Steel cost adjustments will be computed as follows:

SCA=QXD
Where: SCA = steel cost adjustment, in dollars
Q = quantity of steel incorporated into the work, in Ib (kg)
D = price factor, in dollars per Ib (kg)
D = MPIy — MPI_
Where: MPIw=  The Materials Cost Index for steel as published by the Engineering News-

Record for the month the steel is shipped from the mill. The indices will be
converted from dollars per 100 Ib to dollars per Ib (kg).
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MPI_ = The Materials Cost Index for steel as published by the Engineering News-
Record for the month prior to the letting for work paid for at the contract price;
or for the month the agreed unit price letter is submitted by the Contractor for
extra work paid for by agreed unit price,. The indices will be converted from
dollars per 100 Ib to dollars per Ib (kg).

The unit weights (masses) of steel that will be used to calculate the steel cost adjustment for the
various items are shown in the attached table.

No steel cost adjustment will be made for any products manufactured from steel having a mill
shipping date prior to the letting date.

If the Contractor fails to provide the required documentation, the method of adjustment will be
calculated as described above; however, the MPIly will be based on the date the steel arrives at
the job site. In this case, an adjustment will only be made when there is a decrease in steel costs.

Basis of Payment. Steel cost adjustments may be positive or negative but will only be made when
there is a difference between the MPI_ and MPIy in excess of five percent, as calculated by:

Percent Difference = {(MPI. — MPIu) + MPI.} x 100

Steel cost adjustments will be calculated by the Engineer and will be paid or deducted when all
other contract requirements for the items of work are satisfied. Adjustments will only be made for
fluctuations in the cost of the steel as described herein. No adjustment will be made for changes
in the cost of manufacturing, fabrication, shipping, storage, etc.

The adjustments shall not apply during contract time subject to liquidated damages for completion
of the entire contract.

74



FAS ROUTE 2887 (IL 37)

SECTION D9 TRAFFIC SIGNAL 2021-3

Attachment

WILLIAMSON COUNTY
CONTRACT NO. 78916

ltem

Unit Mass (Weight)

Metal Piling (excluding temporary sheet piling)
Furnishing Metal Pile Shells 12 in. (305 mm), 0.179 in. (3.80 mm) wall thickness)
Furnishing Metal Pile Shells 12 in. (305 mm), 0.250 in. (6.35 mm) wall thickness)
Furnishing Metal Pile Shells 14 in. (356 mm), 0.250 in. (6.35 mm) wall thickness)

23 Ib/ft (34 kg/m)
32 Ib/ft (48 kg/m)
37 Ib/ft (55 kg/m)

Other piling See plans
Structural Steel See plans for weights
(masses)
Reinforcing Steel See plans for weights
(masses)

Dowel Bars and Tie Bars

6 Ib (3 kg) each

Welded Reinforcement

63 Ib/100 sq ft (310 kg/sq m)

Guardrail
Steel Plate Beam Guardrail, Type A w/steel posts
Steel Plate Beam Guardrail, Type B w/steel posts
Steel Plate Beam Guardrail, Types A and B w/wood posts
Steel Plate Beam Guardrail, Type 2
Steel Plate Beam Guardrail, Type 6
Traffic Barrier Terminal, Type 1 Special (Tangent)
Traffic Barrier Terminal, Type 1 Special (Flared)

20 Ib/ft (30 kg/m)

30 Ib/ft (45 kg/m)

8 Ib/ft (12 kg/m)
305 Ib (140 kg) each
1260 Ib (570 kg) each
730 Ib (330 kg) each
410 Ib (185 kg) each

Steel Traffic Signal and Light Poles, Towers and Mast Arms
Traffic Signal Post
Light Pole, Tenon Mount and Twin Mount, 30 - 40 ft (9 — 12 m)
Light Pole, Tenon Mount and Twin Mount, 45 - 55 ft (13.5 — 16.5 m)
Light Pole w/Mast Arm, 30 - 50 ft (9 — 15.2m )
Light Pole w/Mast Arm, 55 - 60 ft (16.5 — 18 m)
Light Tower w/Luminaire Mount, 80 - 110 ft (24 — 33.5 m)
Light Tower w/Luminaire Mount, 120 - 140 ft (36.5 — 42.5 m)
Light Tower w/Luminaire Mount, 150 - 160 ft (45.5 —48.5m)

11 Ib/ft (16 kg/m
14 Ib/ft (21 kg/m
21 Ib/ft (31 kg/m
13 Ib/ft (19 kg/m
19 Ib/ft (28 kg/m
31 Ib/ft (46 kg/m
65 I/t (97 kg/m)
80 Ib/ft (119 kg/m)

P Na N Na NN

Metal Railings (excluding wire fence)
Steel Railing, Type SM
Steel Railing, Type S-1
Steel Railing, Type T-1
Steel Bridge Rail

64 I/t (95 kg/m
39 Ib/ft (58 kg/m
53 Ib/ft (79 kg/m
52 Ib/ft (77 kg/m

N NNt

Frames and Grates
Frame
Lids and Grates

250 Ib (115 kg)
150 Ib (70 kg)

SUBCONTRACTOR AND DBE PAYMENT REPORTING (BDE)
Effective: April 2, 2018

Add the following to Section 109 of the Standard Specifications.

“109.14 Subcontractor and Disadvantaged Business Enterprise Payment Reporting.
The Contractor shall report all payments made to the following parties:

(a) first tier subcontractors;

(b) lower tier subcontractors affecting disadvantaged business enterprise (DBE) goal credit;

(c) material suppliers or trucking firms that are part of the Contractor's submitted DBE

utilization plan.

The report shall be made through the Department’s on-line subcontractor payment reporting

system within 21 days of making the payment.”
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SUBCONTRACTOR MOBILIZATION PAYMENTS (BDE)

Effective: November 2, 2017
Revised: April 1, 2019

Replace the second paragraph of Article 109.12 of the Standard Specifications with the following:
“This mobilization payment shall be made at least seven days prior to the subcontractor starting

work. The amount paid shall be at the following percentage of the amount of the subcontract
reported on form BC 260A submitted for the approval of the subcontractor’'s work.

Value of Subcontract Reported on Form BC 260A Mobilization Percentage
Less than $10,000 25%
$10,000 to less than $20,000 20%
$20,000 to less than $40,000 18%
$40,000 to less than $60,000 16%
$60,000 to less than $80,000 14%
$80,000 to less than $100,000 12%
$100,000 to less than $250,000 10%
$250,000 to less than $500,000 9%
$500,000 to $750,000 8%
Over $750,000 7%

SUBMISSION OF BIDDERS LIST INFORMATION (BDE)

Effective: January 2, 2025 Revised: March 2, 2025

In accordance with 49 CFR 26.11(c) all DBE and non-DBEs who bid as prime contractors and
subcontractors shall provide bidders list information, including all DBE and non-DBE firms from

whom the bidder has received a quote or bid to work as a subcontractor, whether or not the bidder
has relied upon that bid in placing its bid as the prime contractor.

The bidders list information shall be submitted with the bid using the link provided within the
“Integrated Contractor Exchange (iCX)” application of the Department’s “EBids System”.
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SUBMISSION OF PAYROLL RECORDS (BDE)

Effective: April 1, 2021 Revised: November 2, 2023

FEDERAL AID CONTRACTS. Revise the following section of Check Sheet #1 of the Recurring
Special Provisions to read:

“‘STATEMENTS AND PAYROLLS

The payroll records shall include the worker's name, social security number, last known
address, telephone number, email address, classification(s) of work actually performed, hourly
rates of wages paid (including rates of contributions or costs anticipated for bona fide fringe
benefits or cash equivalents thereof), daily and weekly number of hours actually worked in total,
deductions made, and actual wages paid.

The Contractor and each subcontractor shall submit certified payroll records to the
Department each week from the start to the completion of their respective work, except that full
social security numbers, last known addresses, telephone numbers, and email addresses shall
not be included on weekly submittals. Instead, the payrolls need only include an identification
number for each employee (e.g., the last four digits of the employee’s social security number).
The submittals shall be made using LCPtracker Pro software. The software is web-based and
can be accessed at https://Icptracker.com/. When there has been no activity during a work week,
a payroll record shall still be submitted with the appropriate option (“No Work”, “Suspended”, or
“Complete”) selected.”

STATE CONTRACTS. Revise Item 3 of Section IV of Check Sheet #5 of the Recurring Special
Provisions to read:

“3. Submission of Payroll Records. The Contractor and each subcontractor shall, no later
than the 15" day of each calendar month, file a certified payroll for the immediately
preceding month to the lllinois Department of Labor (IDOL) through the lllinois Prevailing
Wage Portal in compliance with the State Prevailing Wage Act (820 ILCS 130). The portal
can be found on the |IDOL website at https://www2.illinois.gov/idol/Laws-
Rules/ CONMED/Pages/Prevailing-Wage-Portal.aspx. Payrolls shall be submitted in the
format prescribed by the IDOL.

In addition to filing certified payroll(s) with the IDOL, the Contractor and each
subcontractor shall certify and submit payroll records to the Department each week from
the start to the completion of their respective work, except that full social security numbers
shall not be included on weekly submittals. Instead, the payrolls shall include an
identification number for each employee (e.g., the last four digits of the employee’s social
security number). In addition, starting and ending times of work each day may be omitted
from the payroll records submitted. The submittals shall be made using LCPtracker Pro
software. The software is web-based and can be accessed at htips://Icptracker.com/.
When there has been no activity during a work week, a payroll record shall still be
submitted with the appropriate option (“No Work”, “Suspended”, or “Complete”) selected.”
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SURVEYING SERVICES (BDE)
Effective: April 1, 2025

Delete the fourth paragraph of Article 667.04 of the Standard Specifications.

Delete Section 668 of the Standard Specifications.

TRAFFIC SIGNAL BACKPLATE (BDE)
Effective: August 1, 2025

Revise the second sentence of the third paragraph of Article 1078.03 of the Standard
Specifications to read:

“Retroreflective sheeting shall be Type AZ or Type ZZ according to Article 1091.03 and applied

in the preferred orientation for the maximum angularity according to the manufacturer’s
recommendations.”

VEHICLE AND EQUIPMENT WARNING LIGHTS (BDE)

Effective: November 1, 2021 Revised: November 1, 2022

Add the following paragraph after the first paragraph of Article 701.08 of the Standard
Specifications:

“The Contractor shall equip all vehicles and equipment with high-intensity oscillating, rotating,
or flashing, amber or amber-and-white, warning lights which are visible from all directions. In
accordance with 625 ILCS 5/12-215, the lights may only be in operation while the vehicle or
equipment is engaged in construction operations.”

WEEKLY DBE TRUCKING REPORTS (BDE)
Effective: June 2, 2012 Revised: January 2, 2025

The following applies to all Disadvantaged Business Enterprise (DBE) trucks on the project,
whether they are utilized for DBE goal credit or not.

The Contractor shall notify the Engineer at least three days prior to DBE trucking activity.
The Contractor shall submit a weekly report of DBE trucks hired by the Contractor or

subcontractors (i.e. not owned by the Contractor or subcontractors) to the Engineer on
Department form “SBE 723” within ten business days following the reporting period. The
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reporting period shall be Sunday through Saturday for each week reportable trucking activities
occur.

Any costs associated with providing weekly DBE trucking reports shall be considered as included
in the contract unit prices bid for the various items of work involved and no additional
compensation will be allowed.

WORK ZONE TRAFFIC CONTROL DEVICES (BDE)

Effective: March 2, 2020 Revised: January 1, 2025
Add the following to Article 701.03 of the Standard Specifications:

“(q) Temporary Sign SUPPOITS ......uuuuummmiiiiiiiii s a e e 1106.02”
Revise the third paragraph of Article 701.14 of the Standard Specifications to read:

“For temporary sign supports, the Contractor shall provide a FHWA eligibility letter for each
device used on the contract. The letter shall provide information for the set-up and use of the
device as well as a detailed drawing of the device. The signs shall be supported within 20 degrees
of vertical. Weights used to stabilize signs shall be attached to the sign support per the
manufacturer’s specifications.”

Revise the first paragraph of Article 701.15 of the Standard Specifications to read:

“ 701.15 Traffic Control Devices. For devices that must meet crashworthiness
standards, the Contractor shall provide a manufacturer’s self-certification or a FHWA eligibility
letter for each Category 1 device and a FHWA eligibility letter for each Category 2 and Category 3
device used on the contract. The self-certification or letter shall provide information for the set-
up and use of the device as well as a detailed drawing of the device.”

Revise the first six paragraphs of Article 1106.02 of the Standard Specifications to read:

« 1106.02 Devices. Work zone traffic control devices and combinations of devices
shall meet crashworthiness standards for their respective categories. The categories are as
follows.

Category 1 includes small, lightweight, channelizing and delineating devices that have been
in common use for many years and are known to be crashworthy by crash testing of similar
devices or years of demonstrable safe performance. These include cones, tubular markers,
plastic drums, and delineators, with no attachments (e.g. lights). Category 1 devices shall be
MASH compliant.

Category 2 includes devices that are not expected to produce significant vehicular velocity
change but may otherwise be hazardous. These include vertical panels with lights, barricades,
temporary sign supports, and Category 1 devices with attachments (e.g. drums with lights).
Category 2 devices shall be MASH compliant.
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Category 3 includes devices that are expected to cause significant velocity changes or other
potentially harmful reactions to impacting vehicles. These include crash cushions (impact
attenuators), truck mounted attenuators, and other devices not meeting the definitions of
Category 1 or 2. Category 3 devices manufactured after December 31, 2019 shall be MASH
compliant. Category 3 devices manufactured on or before December 31, 2019, and compliant
with NCHRP 350, may be used on contracts let before December 31, 2029. Category 3 devices
shall be crash tested for Test Level 3 or the test level specified.

Category 4 includes portable or trailer-mounted devices such as sign supports, speed
feedback displays, arrow boards, changeable message signs, temporary traffic signals, and area
lighting supports. It is preferable for Category 4 devices manufactured after December 31, 2019
to be MASH-16 compliant; however, there are currently no crash tested devices in this category,
so it remains exempt from the NCHRP 350 or MASH compliance requirement.

For each type of device, when no more than one MASH compliant is available, an NCHRP 350
compliant device may be used, even if manufactured after December 31, 2019.”

Revise Articles 1106.02(g), 1106.02(k), and 1106.02(]) to read:

“(g) Truck Mounted/Trailer Mounted Attenuators. The attenuator shall be approved for use at
Test Level 3. Test Level 2 may be used for normal posted speeds less than or equal to
45 mph.

(k) Temporary Water Filled Barrier. The water filled barrier shall be a lightweight plastic shell
designed to accept water ballast and be on the Department’s qualified product list.

Shop drawings shall be furnished by the manufacturer and shall indicate the deflection of
the barrier as determined by acceptance testing; the configuration of the barrier in that
test; and the vehicle weight, velocity, and angle of impact of the deflection test. The
Engineer shall be provided one copy of the shop drawings.

(I) Movable Traffic Barrier. The movable traffic barrier shall be on the Department’s qualified
product list.

Shop drawings shall be furnished by the manufacturer and shall indicate the deflection of
the barrier as determined by acceptance testing; the configuration of the barrier in that
test; and the vehicle weight, velocity, and angle of impact of the deflection test. The
Engineer shall be provided one copy of the shop drawings. The barrier shall be capable
of being moved on and off the roadway on a daily basis.”

WORKING DAYS (BDE)
Effective: January 1, 2002

The Contractor shall complete the work within 50 working days.
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REVISIONS TO THE ILLINOIS PREVAILING WAGE RATES

The Prevailing rates of wages are included in the Contract proposals which are
subject to Check Sheet #5 of the Supplemental Specifications and Recurring
Special Provisions. The rates have been ascertained and certified by the
lllinois Department of Labor for the locality in which the work is to be performed
and for each craft or type of work or mechanic needed to execute the work of
the Contract. As required by Prevailing Wage Act (820 ILCS 130/0.01, et seq.)
and Check Sheet #5 of the Contract, not less than the rates of wages
ascertained by the lllinois Department of Labor and as revised during the
performance of a Contract shall be paid to all laborers, workers and mechanics
performing work under the Contract. Post the scale of wages in a prominent

and easily accessible place at the site of work.

If the lllinois Department of Labor revises the prevailing rates of wages to be
paid as listed in the specification of rates, the contractor shall post the revised
rates of wages and shall pay not less than the revised rates of wages. Current
wage rate information shall be obtained by visiting the lllinois Department of

Labor web site at http://www.state.il.us/agency/idol/ or by calling 312-793-

2814. It is the responsibility of the contractor to review the rates applicable to
the work of the contract at regular intervals in order to insure the timely payment
of current rates. Provision of this information to the contractor by means of the
lllinois Department of Labor web site satisfies the notification of revisions by
the Department to the contractor pursuant to the Act, and the contractor agrees
that no additional notice is required. The contractor shall notify each of its

subcontractors of the revised rates of wages.


http://www.state.il.us/agency/idol/
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