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  Lake County 
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  Item No. 128, April 26, 2019 Letting 
  Addendum A 
 
 
 
NOTICE TO PROSPECTIVE BIDDERS: 
 
 
Attached is an addendum to the plans or proposal.  This addendum involves 
revised and/or added material. 
 

1. Revised the Schedule of Prices 
2. Revised page ii of the Table of Contents of the Special Provisions 
3. Added pages 129-147 to the Special Provisions 
4. Revised sheets 1, 2, and 6 of the Plans 
5. Added Sheet 18A, 18B, and 31A-31H to the Plans 

 
Prime contractors must utilize the enclosed material when preparing their bid 
and must include any changes to the Schedule of Prices in their bid. 
 
 
Very truly yours, 
 
 

Jack A. Elston, P.E. 
Bureau Chief, Design and Environment 
 
 
 

 
By: Ted B. Walschleger, P. E. 
       Engineer of Project Management 

 
 
MS/al 
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TRAFFIC SURVEILLANCE. - GENERAL 
 
Effective: June 1, 1994             Revised: July 21, 2011 
 
1.0 The following supplements applicable sections of Section 800 of the Standard Specifications 
for Road and Bridge Construction. 
 
The intent of this Special Provision is to prescribe the materials and construction methods 
commonly used in traffic surveillance installations.  All material furnished shall be new. The 
locations and the details of all installations shall be as indicated on the Plans or as directed by 
the Engineer. 
 
When the road is open to traffic, except as otherwise provided, the Contractor may request a turn 
on and inspection of all complete traffic surveillance installations system.  This request must be 
made to the Engineer a minimum of seven (7) working days prior to the time of the requested 
inspection.  Upon demonstration that all surveillance is operational and all work is completed in 
accordance with the contract and to the satisfaction of the Bureau of Traffic Operations Electrical 
Engineer, The Bureau of Traffic Operations Electrical Engineer will then allow all of the 
surveillance to be placed in continuous operation.  The Agency that is responsible for the 
maintenance of the traffic surveillance installations will assume the maintenance upon successful 
completion of this inspection. 
 
Projects which call for the storage and re-use of existing traffic surveillance equipment shall have 
a 30 day test period prior to project acceptance. 
 
1.1 DEFINITION OF TERMS 
 

Whenever in these Special Provisions the following terms are used, the intent and meaning 
shall be interpreted as follows: 

 
Induction Loop - A continuous non-spliced wire, three turns, permanently placed and sealed 
in sawcuts in the roadway and adjacent area, used in conjunction with an induction loop 
detector sensor unit. 

 
 

State Highway Communications Center - The main communication control facility of the 
Illinois Department of Transportation with present offices at 201 W. Center Court, 
Schaumburg, Illinois 60196-1096. 

 
 
1.2 PROSECUTION OF SURVEILLANCE WORK 
 

The work shall be as indicated on the Plans and as required by the Specifications.  Unless 
otherwise indicated, the Contractor shall furnish and install all required materials and 
equipment, including all associated appurtenances, to produce a complete and operational 
installation.  The appurtenances shall be as indicated, and the costs shall be included in the 
unit prices bid  for the pay items of this contract.  The work shall be done in a workmanlike 
manner. 
 

Added 4/12/08 
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1.3 CONNECTIONS TO EXISTING INSTALLATIONS 
 

Where new work connects to existing installations, the Contractor shall do all necessary 
cutting, fitting and foundation drilling to the existing installation and shall remove all existing 
work, as required, to make satisfactory connections, with the work to be performed under 
these Provisions, so as to leave the entire work in a finished and workmanlike manner, as 
approved by the Bureau of Traffic Operations Electrical Engineer.  No raceways shall be 
allowed to enter cabinet through the sides or back walls. 

 
Some contracted work which does not call for a complete rebuilding of a surveillance 
location but the replacement of detector loops and lead-in cable only in conjunction with 
work such as pavement overlay, cut and grind, curb and gutter replacement and other 
similar type work where existing appurtenances have been in place for several years.  This 
at times has created pre-existing conditions (such as blocked/broken lead-in conduits, 
buried handholes) which the contractor may have to repair/replace to make the location fully 
functioning.  The Contractor will be compensated for such work utilizing contract items after 
a complete inspection by the Bureau of Traffic Operations Electrical Engineer, Resident 
Engineer and Electrical Maintenance Contractor's Rep. with a full review on a case by case 
basis.  Upon completing such work the Contractor shall notify the R.E. to contact the Bureau 
of Traffic Operations Electrical Engineer for checks and test to insure the location is on-line 
and working correctly. 

 
The Contractor shall furnish all labor and material to the furtherance of this end, whether or 
not distinctly shown on the plans, in any of the "Standard Specifications" or in the Special 
Provisions.   

 
 Note that the Contractor shall be entitled to only one request for location marking of 
 existing systems by the Electrical Maintenance Contractor and that multiple requests may 
          only be honored at the Contractor’s expense. 
 
1.4 STANDARD GUARANTEE 
 

Manufacturers' warranties or guarantees on all electrical and mechanical equipment 
consistent with those provided as customary trade practice shall be obtained and 
transferred to the State. 

 
1.5 IN-SERVICE WARRANTIES OR GUARANTEES 
 

The Contractor shall provide warranties or guarantees that will provide for satisfactory in-
service operation of the mechanical and electrical equipment and related components.  
These warranties or guarantees shall cover a period of two (2) years following project 
acceptance.  The cost of these warranties and guarantees shall be considered incidental to 
the Contract. 

Added 4/12/08 
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1.6 EQUIPMENT DOCUMENTS 
 

The Contractor shall furnish five (5) diagrams of the internal and external connection of the 
equipment in each Bureau of Traffic Operations Electrical cabinet.  Contractor shall also 
furnish the Operating and maintenance instructions for all equipment supplied.  One copy 
of the wiring diagrams for each cabinet shall be retained in each field cabinet.  A wiring 
diagram shall be contained in a plastic pouch that shall be permanently mounted to the door 
of each cabinet.  Contractor shall permanently mark the cabinet for each termination and 
each terminal connection as to loop, tone, closure, phone, and lane function of each 
termination in the cabinet and provide a completed cable log and location as-built diagram 
at each location. 

 
1.7 TERMINAL BLOCKS 
 

Terminal blocks provided in field cabinets shall be the heavy duty barrier type.  The terminal 
block shall be a minimum of 2 inches (50.8 mm) wide and 1-3/16 inch (30.16 mm) deep.  
Center to center of the terminal screws or studs shall be a minimum of 21/32 inch (16.67 
mm) with barriers in between.  Terminal blocks shall be rated at 45 amps 600 volts 
breakdown RMS line to line 11,000 V. and breakdown RMS line to ground 13,800 V.  A 
marking strip shall be provided with each terminal block. 

 
1.8 EXISTING EQUIPMENT 
 
 All existing equipment, replaced by new equipment shall remain the property of 

the State and shall be delivered to the Electrical Maintenance Contractor.  The 
cost of removing and delivering the replaced equipment shall be paid for under 
separate pay item for Cabinet Housing Equipment - Removal. 

 
1.9 TELECOMMUNICATION CABLE 
 

When installing the telecommunication cable, the Contractor shall extend his installation 
and connections of the cable to the next adjacent Surveillance installations or junction 
box, beyond the limits of his contract section.  He shall be responsible for insuring that 
the cable is continuous and connected from one contract section to the other. 

 
The Contractor shall comply with the agreement between the State of Illinois and 
IBT/Ameritech as to connections, locations, and terminations of the phone lines 
(Telephone Company, Engineering, General Service Engineering Division, Outside 
Plant Engineering Notes 14-36A., March 1971, Administrative Aids and Procedures). 

 
Added 4/12/08 
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1.10 EXISTING SURVEILLANCE EQUIPMENT AND APPURTENANCES 
 

Before starting work, the Contractor, in the presence of the Resident Engineer, Bureau 
of Traffic Operations Electrical Engineer and the State Electrical Maintenance 
Contractor's rep., shall inspect the existing equipment to be delivered or maintained by 
the Contractor and shall take an inventory of all defective, broken, and/or missing parts.  
Those parts found broken, defective, and/or missing shall be repaired or replaced by the 
State Electrical Maintenance contractor and shall be recorded as such.  The Contractor 
shall be required to maintain all tone transmitters, tone receivers, tone power supplies, 
tone mounting frames, harnesses, controller and wiring.  The Contractor shall be 
required to maintain all metering and surveillance cabinets, foundation, concrete 
handhole, vehicle detection equipment, all interconnecting cables and all Surveillance 
appurtenances including signal heads.  Contractor shall number each cabinet as 
indicated on the plans, with reflective decals as those used on lighting pole standard.   
 
Should damage occur to any surveillance items during the Contractor's contract period, 
the Contractor shall repair or replace all damaged equipment at his own expense.  The 
Bureau of Traffic Operations Electrical Engineer shall determine what equipment shall 
be reusable and what shall be replaced.  Replaced equipment shall be of equal or better 
quality and type. 

 
The Contractor, prior to the commencement of his work, shall notify the Bureau of Traffic 
Operations Electrical Engineer for a pre-construction inspection.  If construction begins 
prior to this meeting, the Contractor assumes maintenance responsibilities of the 
locations within his contract limits and shall make any repairs or replace any damaged 
equipment pre-existing or damaged as a result of his own negligence at his own 
expense.  This also relieves the Electrical Maintenance Contractor of providing one free 
locate of the surveillance installations within the contract limits. 

 
 
1.11 AS-BUILT PLANS 

 
Upon completion of the work, the Contractor shall furnish one (1) copy of “as-built” 
drawings on CD compatible with Micro Station V8-2004 Edition software at the Bureau 
of Traffic Operations Electrical Design Section and four (4) full size sets of "as-built" 
plans to the Resident Engineer.  The plans shall include definite locations and length of 
all cables, duct, conduit pushes, induction loop, lead-in, foundations, handhole and P-
duct.  The cost of the "as-built" plans shall be incidental to the contract.  The Engineer 
will not authorize final inspection of any installations until the said plans are in his 
possession. 

 
1.12 PROTECTION OF THE WORK 
 

Electrical work, equipment and appurtenances shall be protected from damage during 
construction until final acceptance.  Electrical raceway or duct openings, shall be capped 
or sealed from the entrance of water and dirt.  Wiring shall be protected from mechanical 
injury. 

 
Added 4/12/08 
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1.13 STANDARDS OF INSTALLATION 
 

Electrical work shall be installed in a neat and workmanlike manner in accordance with 
the best practices of the trade.  Unless otherwise indicated, materials and equipment 
shall be installed in accordance with the manufacturer's recommendations. 

 
Except as specified elsewhere herein, materials and equipment shall be in conformance 
with the requirements of Section 800 & 1088 of the Standard Specifications for Road 
and Bridge Construction. 

 
In addition to the requirements of the Standard Specifications relating to control of 
materials, the Contractor shall comply with the following requirements. 

 
The Contractor shall supply samples of all wire, cable, and equipment and shall make 
up and supply samples of each type of cable splice proposed for use in the work for the 
Engineer's approval. 

 
Before equipment and/or material including cabinet, telemetry, and detectors are 
delivered to the job site, the Contractor shall obtain and forward to the Engineer a 
certified, notarized statement from the manufacturer, containing the catalog numbers of 
the equipment and/or material, guaranteeing that the equipment and/or material, after 
manufacture, comply in all respects with the requirements of the Specifications and these 
Special Provisions.  Re-manufactured or modified equipment other than by the original 
manufacturer shall not be allowed .  Original manufacturer shall certify that he made 
modification to the equipment. 

 
All cost of work and materials required to comply with the above requirements shall be 
included in the pay item bid prices, under which the subject materials and equipment are 
paid, and no additional materials and equipment are paid, and no additional 
compensation will be allowed.  Materials and equipment not complying with the above 
requirements that have been installed on the job will be done at the Contractor's own 
risk and may be subject to removal and disposal at the Contractor's expense. 

 
 
 
1.14 PROCUREMENT 
 

Materials and equipment shall be the products of established manufacturers, shall be 
new, and suitable for the service required.  The Contractor is obligated to conduct his 
own search into the timely availability of the specified equipment and to ensure that all 
materials and equipment are in strict conformance with the contract documents.  
Materials or equipment items which are similar or identical shall be the product of the 
same manufacturer.  The cost of submittals, certifications, any required samples and 
similar costs shall not be paid for extra but shall be included into the pay item bid price 
for the respective material or work. 

 
 

Added 4/12/08 
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1.15 EXCEPTIONS, DEVIATIONS AND SUBSTITUTIONS 
 

Exceptions to and deviations from the requirements of the Contract Documents shall not 
be allowed without approval by Engineer and Bureau of Traffic Operations Electrical 
Engineer.  It is the Contractor's responsibility to note any deviations from contract 
requirements at the time of submittal and to make any requests for deviations in writing 
to the Engineer.  In general, substitutions will not be acceptable.  Requests for 
substitutions must demonstrate that the proposed substitution is superior to the material 
or equipment required by the Contract Documents.  No substitutions shall be permitted 
without the approval of the Engineer, and Bureau of Traffic Operations Electrical 
Engineer. 

 
1.16 SUBMITTALS 
 

Within 30 days after contract award, the Contractor shall submit, for approval, complete 
manufacturer's product data (for standard products and components) and detailed shop 
drawings (for fabricated equipment).  All of the submittal information shall be assembled 
by the Contractor and submitted to the Engineer at one time.  All equipment samples 
shall be submitted at this time.  Partial and sporadic submittals may be returned without 
review.  The Contractor may request, in writing, permission to make a partial submittal.  
The Engineer will evaluate the circumstances of the request and may accept to review 
such a partial submittal.  However, no additional compensation or extension of time shall 
be allowed for extra costs or delays incurred due to partial or late submittals. 

 
1.17 TESTING 
 
 Before final acceptance, the electrical equipment, material, induction loops and 

work provided under this contract shall be tested.  Tests will not be made 
progressively, as parts of the work are completed they shall be all made at one 
time.  Items which fail to test satisfactorily shall be repaired or replaced.  Bureau 
of  Traffic Operations Electrical Engineer will witness all testing. 

 
1.18 INSTALLATION/INSPECTION PROCEDURES 
 

After all control boxes and equipment to be installed has been physically 
inspected and approved by Bureau of Traffic Operations Electrical Engineer, the 
equipment supplier shall then deliver all equipment to the job site.  The Contractor 
shall then install/safeguard all the equipment which has been delivered prior to 
requesting an inspection.  No unapproved equipment shall be on the job site or 
installed as part of the job.  This does not relieve the Contractor from 
replacement/repairs of equipment found to be damaged or in non-compliance of 
these provisions.   
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Certain items such as conduit, wire, duct, anchor bolts, and junction boxes will 
be inspected and may be tested by the Department's Bureau of Materials and 
these items shall not be delivered to the job site without inspection approval.  
Items such as cabinets shall be inspected by the Engineer at the contractor's or 
manufacturer's shop and these items shall not be delivered to the job site without 
Bureau of Traffic Operations Electrical Engineer inspection approval.  It shall be 
the Contractor's responsibility to arrange inspection activities with the Engineer 
thirty (30) days prior to installation.  30 days prior to installation of the tone 
equipment being supplied and, prior to request for a turn-on, the Bureau of Traffic 
Operations Electrical Engineer will be contacted for the correct frequencies, 
controller addresses and "DB" setting for each location to be installed. When the 
work is complete, all equipment fully operational, the Contractor shall schedule a 
turn-on inspection with the Engineer.  Acceptance will be made as a total system, 
not as parts.  The Contractor shall request the inspection no less than seven (7) 
working days prior to the desired inspection date. 

 
No inspection shall be made until the delivery of acceptable "as built"  drawings, 
specified certifications, and the required guarantees. 

 
It will be the responsibility of the installing contractor to provide a qualified 
technician representing the tone equipment supplier to be at the turn-on 
inspection of each location to provide the technical expertise to bring each 
location on line. 

 
The Contractor shall furnish the necessary manpower and equipment to make 
the Inspection.  The Engineer may designate the type of equipment required for 
the inspection tests. 

 
A written record of the loop analyzer readings shall be submitted to the Bureau 
of Traffic Operations Electrical Engineer prior to the final inspection. 

 
Any part or parts of the installation that are missing, broken, defective, or not 
functioning properly during the inspection shall be noted and shall be adjusted, 
repaired, or replaced as directed by the Engineer and another inspection shall be 
made at another date.  Only upon satisfaction of all points shall the installation 
be acceptable. 

 
After the subject inspections are completed the Bureau of Traffic Operations 
Electrical Engineer will provide the contractor with a complete punch list of items 
necessary to be completed prior to final inspection and acceptance for 
maintenance. 

 
The Contractor shall furnish a written guarantee for all materials, equipment and 
work performed under the contract for a period of not less than two (2) years from 
the date of final acceptance. 

 
Added 4/12/08 
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INDUCTION LOOP 
 
Effective: June 1, 1994            Revised: August 20, 2013 
 
1. DESCRIPTION 
 
This item shall consist of furnishing, installing and testing an induction loop, of the dimensions 
shown on the plans or of the dimension from Table 1, at the locations shown.  The induction loop 
shall be installed in accordance with all details shown on the plans and applicable portions of 
Section.886 Standard Specifications for Road and Bridge Construction.  All saw cutting, cable 
installation, joint sealing, lead-ins and testing necessary to complete the installation shall conform 
with the following requirements. 
 
2. MATERIALS 
 
The cable used for induction loop shall be #14-19 strand XHHW XLP-600V, encased in orange 
Detecta-duct tubing as manufactured by Kris-Tech Wire Company, Inc., IMSA 51-7, or 
comparable.  All loop wire shall be UL listed.  Lead-ins shall be Canoga 30003 or equal cable.  
The jacket, constructed of high density polyethylene, shall be rated to 600 volts in accordance 
with UL 83 Section 36. 
 
Joint sealer shall have sufficient strength and resiliency to withstand stresses set up by vibrations 
and differences in expansion and contraction due to temperature changes.  The joint sealer shall 
have a minimum tensile strength of 100 P.I.E. when tested by ASTM Method D638-58T.  Adhesion 
to clean dry, oil-free Portland Cement concrete shall be at least equal to the tensile strength of 
the concrete.  The joint sealer, with qualities described above, shall be capable of curing in a 
maximum time of 30 minutes at all temperatures above 50 degrees F (10 degrees C).  Curing 
shall be defined as the capability of withstanding normal traffic loads without degradation.  A hard 
asphalt-based filling and insulating compound having a high softening point and a high pouring 
temperature shall be used if the outside installation temperature is below 50 degrees F (10 
degrees C).  The filling compound shall have a softening point of not less than 235 degrees F 
(110 degrees C) and a summer pouring temperature of 375 degrees F (190 degrees C); winter 
pouring temperature of 425 degrees F (220 degrees C).  Sealant for Detector Loop(s): The sealer 
shall meet or exceed the characteristics provided by OZ GEDNEY DOZSeal 230 filling compound. 
 
 
3. INSTALLATION DETAILS 
 
Slots in the pavement shall be cut with a concrete sawing machine in accordance with the 
applicable portions of Art. 420.05 of the Standard Specifications for Road and Bridge 
Construction.  The slot must be clean, dry, and oil-free.  Wire shall be inserted in the pavement 
slot with a blunt tool which will not damage the insulation.  Loops shall not be dry cut.  Loops 
should not be installed at an outside temperature below 50 degrees F (10 degrees C) unless 
directed by Engineer. 
 
Plastic sleeving shall be used to insulate the wire where loop wire crosses cracks and joints in 
the pavement.  The sleeving shall be properly sealed with electrical tape to prevent joint sealer 
from entering sleeves.  Sleeving shall extend a minimum of 8 inch (20 cm) each side of joint.   
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Induction loops on exit and entrance ramps shall be square or rectangular with edges 
perpendicular or parallel to traffic flow.  All mainline loops shall be round loops, 6 feet (1.8 m.) in 
diameter.  Induction loops shall be centered on all ramps and in traffic lanes unless designated 
otherwise on the plans or by the Engineer.  Traffic lanes shall be referred to by number and loop 
wire shall be color-coded and labeled accordingly.  Lane one shall be the lane adjacent to the 
median, or that lane on the extreme left in the direction of the traffic flow; subsequent lanes are 
to be coded sequentially towards the outside shoulder.  A chart which shows the coding for each 
installation shall be included in each cabinet.  Core holes shall not be allowed at corner of loop.  
Saw cuts for all induction loops and lead-ins shall not be greater than 2.75 inches (7 cm) in depth. 
 
All excess joint sealer shall be removed so that the level of the sealer in the saw cut is at the same 
level as the adjoining pavement. 
 
All induction loops shall contain three (3) turns of No. 14 wire min.  Each induction loop shall have 
its own Canoga 30003 or equal home run or lead-in to the cabinet when said induction loops is 
over 150 feet (45 m) from cabinet.  Induction loops shall not be connected in series with other 
loops.  This wire shall be free from kinks or any insulation abrasions.  The loop lead-in shall be a 
Canoga 30003 cable.  The loop lead-in shall be barrel sleeved, crimped, soldered and protected 
by heat shrinkable tubing to the loop #14 wire.  Lead-ins shall be twisted in such a manner so as 
to prevent mechanical movement between the individual cables.  Lead-ins shall be brought into 
a cabinet or handhole at the time the induction loop is placed in the pavement.  Loops located 
over 1000 feet (300m) from cabinet require four (4) turns of No. 14 wire. 
 
Where lead in runs are less than 150 feet (45 meters) the loop wire will be utilized as lead in to 
the point of termination w/o splices, being twisted 16 turns per meter (5 turns per foot).  The loop 
wire will be paid for as "lead in" from last point of saw cut in pavement at dive hole to point of 
termination. 
 
Where duct is collapsed or damaged, making it impossible to pull loop lead-in, the affected area 
will need to be replaced.  This will be paid for by the pay items CONDUIT IN TRENCH, HIGH 
DENSITY POLYETHYLENE COILABLE 1-1/4” and TRENCH AND BACKFILL FOR 
ELECTRICAL WORK. 
 
 Loop lead-ins placed in handholes shall be coiled, taped and hung from the side of the handhole 
to protect against water damage.  Any other method of installation will require prior written 
approval of the Engineer.  Each loop lead-in shall be color coded and tagged in each handhole 
thru which it passes.  The loop lead-in shall be color coded and tagged at the core hole, in each 
junction box it passes thru, and at the termination point in the cabinet.  
Contractor shall core drill all mainline round loops 6 feet (183 meters) in diameter x .25 inch   
 (6 mm) in width x 2.75 inches (7 cm) in depth. 
 
Loop lead-ins shall not be allowed in saw cuts in shoulders. The Engineer shall be contacted 
regarding proposed changes in loop locations necessitated by badly deteriorated pavement.  The 
Engineer may relocate such loops.  Loop Wire and lead-ins shall not be installed in the curb and 
gutter section or through the edge of pavement.  A hole shall be drilled at least 12 inches (30 cm) 
in from the edge of pavement through which the P-duct, loop wire and lead-in shall be installed.  
Saw cuts through shoulders to core hole shall not be allowed.  
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W (M) S (M) 

13 ft (4.0 m) 9 ft (2.8 m) 

14 ft (4.3 m) 10 ft  (3.1 m) 

15 ft (4.6 m) 11 ft  (3.4 m) 

16 ft (4.9 m) 12 ft  (3.7 m) 

17 ft (5.2 m) 13ft  (4.0 m) 

18 ft (5.5 m) 14ft    (4.3 m) 

19 ft (5.8 m) 15 ft   (4.6 m) 

20 ft (6.1 m) 16 ft (4.9 m) 

21 ft (6.4 m) 17 ft(5.2 m) 

22 ft (6.7 m) 18 ft (5.5 m) 

23 ft (7.0 m) 19 ft (5.8 m) 

24 ft (7.3 m) 20 ft (6.1 m) 
25 ft (7.6 m) 21 ft (6.4 m) 

 
 
Should the induction loop and/or core hole for the induction loop and loop lead-in cable be paved 
over by other construction operations, it shall be the contractor’s responsibility for locating and 
finding the induction loop and/or the core hole for the repair of a bad loop or lead-in or for the 
installation of a new loop or loop lead-in.  The locating of the core hole and the induction loop 
shall be incidental to the cost of the induction loop lead-in installation. 
 
No extra compensation shall be allowed for finding and locating induction loops and/or core hole.  
 
The loop shall be spliced to the lead-in wire with a barrel sleeve crimped and soldered.  Epoxy 
filled heat shrink tubing shall be used to protect the splice.  The soldered connection shall be 
made with a soldering iron or soldering gun.  No other method will be acceptable, i.e. the use of 
a torch to solder will not be acceptable.  The heat shrink tube shall be shrunk with a heat gun.  
Any other method will not be acceptable, i.e. the use of a torch will not be acceptable.  No burrs 
shall be left on the wire when done soldering.  Cold solder joints will not be acceptable.  Refer to 
T.S.C. typical(s) TY-1TSC-418 #2 & #3 for proper loop to loop lead-in splice detail. 
 
Where there are continuous count stations or multiple lane exits or entrance ramps the loop in 
the left most lane shall be wrapped clockwise, the adjacent lane loop wrapped counter-clockwise, 
etc, alternating wrapping the loops every other lane. 
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4.  
TRAFFIC SYSTEMS CENTER LOOP SPLICING REQUIREMENT COLOR CODE 
 
                       MAINLINE LOOPS                            METERING LOOPS      
 
Lane 1 Blue Lane 4 Violet Loop 1 Green 
Lane 2 Brown Exit Black Loop 2 Yellow 
Lane 3 Orange Entrance White Loop 3 Red 
 
When 2 or 3 loops are installed on an exit or entrance ramp the loop color code shall conform to 
the mainline loop color code and shall be marked as entrance or exit ramp loops. 
 
In addition to color codes each loop shall be identified with a written label attached to the loop 
wire, or lead-in wire.  The tags shall be Panduit #MP250W175-C or equivalent.  All wires and 
cables shall be identified in each handhole or cabinet that the cable passes through, or terminates 
in.  The labels shall be attached to the cable by use of two cable ties. 
 
5. PROSECUTION OF SURVEILLANCE WORK 
 
The work shall consist of replacement and/or repairs caused by the pavement repair, removal 
and resurfacing to all induction loops, loop lead-in, poly-duct, steel conduits, all interconnecting 
cables and all Surveillance appurtenances.  The Contractor shall make modifications to existing 
installations to render the location functional.  The Contractor shall also furnish and install new 
induction loops, loop lead-ins, poly-duct, steel conduits, all interconnecting cables, and all 
Surveillance appurtenances. 
 
Should damage occur to any Traffic Systems Center cabinets, housing telemetry equipment 
and/or vehicle detection equipment, the Contractor shall install and replace all damaged 
equipment at his own expense.  The Traffic Systems Center staff shall determine what equipment 
shall be reusable and what shall be replaced.  Replaced equipment shall be of equal or better 
quality and type. 
 
6. CONNECTIONS TO EXISTING INSTALLATIONS 
 
Where new work connects to existing installations, the Contractor shall do all necessary cutting, 
fitting and foundation drilling to the existing installation.  The Contractor shall remove all existing 
equipment, as required to make satisfactory connections, so as to leave the entire work in a 
finished and workmanlike manner, as approved by the Engineer. No raceways shall be allowed 
to enter cabinet through the sides or backwalls. 
 
7. PROTECTION OF WORK 
 
Electrical work, equipment and appurtenances shall be protected from damage during 
construction until final acceptance.  Electrical raceway or duct openings, shall be capped or 
sealed from the entrance of water and dirt.  Wiring shall be protected from mechanical injury. 
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8. STANDARDS OF INSTALLATION 
 
Electrical work shall be installed in a neat and workmanlike manner in accordance with the best 
practices of the trade.  Unless otherwise indicated, materials and equipment shall be new and 
installed in accordance with the manufacturer's recommendations. 
 
Except as specified elsewhere herein, materials and equipment shall be in conformance with the 
requirements of Section 106 of the Standard Specifications. 
 
9. TESTING 
 
Before final acceptance, the induction loops shall be tested.  Tests will not be made progressively, 
as parts of the work are completed.  They shall be all made at one time.  Items which fail to test 
satisfactorily shall be repaired or replaced. 
 
An electronic test instrument capable of measuring large values of electrical resistance, such as 
major megger, shall be used to measure the resistance of the induction loop and its lead-in.  The 
resistance of the loop and its lead-in shall be a minimum of 100 meg ohms above ground under 
any conditions of weather or moisture.  The resistance tests and all electronic tests shall be 
performed in the presence of the Engineer any number of times specified by the Engineer.  The 
loop and loop lead-in shall have an inductance between 100 micro henries and 700 micro henries.  
The continuity test of the loop and loop lead-in shall not have a resistance greater than two (2) 
ohms.  The Contractor shall do all testing in the presence of the Engineer and all readings will be 
recorded by the Engineer.  Testing shall be done with an approved loop tester. 
 
10. FINAL ACCEPTANCE INSPECTION 
 
When the work is complete, tested and fully operational, the Contractor shall schedule a Final 
Acceptance Inspection with the Engineer.  Final acceptance will be made as a total system, not 
as parts. 
 
The Contractor shall furnish the necessary manpower and equipment to make the Final 
Acceptance Inspection.  The Engineer will designate the type of equipment required for the 
inspection tests. 
 
11. METHOD OF MEASUREMENT 
 
The induction loop measurement shall be the length of saw cut in the pavement which contain 
loop wire.  The actual length of wire used in the saw cut shall not be considered in any 
measurement. 
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12. BASIS OF PAYMENT 
 
This item will be paid at the contract unit price per lineal foot (meter) as INDUCTION LOOP for 
furnishing and installing all materials listed complete and operating in place.  If loop is less than 
150 ft. from cabinet, loop wire shall be used as lead-in and paid for at the contract unit price per 
linear foot (meter) as ELECTRIC CABLE IN CONDUIT, LEAD-IN, NO. 14, 1 PR..  If loop is 
greater than 150 ft. from cabinet, loop wire shall be spliced in handhole to an ELECTRIC CABLE 
IN CONDUIT, LEAD-IN NO. 18 4/C TWISTED SHIELDED (see ELECTRICAL CABLE IN 
CONDUIT, 4C NO. 18 SHIELDED LOOP DETECTOR WIRE SPECIAL PROVISION). 
 
 
POLYETHYLENE DUCT 
 
Effective: June 1, 1994       Revised: May 12, 2008 
 
DESCRIPTION 
 
This item shall consist of furnishing and installing polyethylene duct of the type and size 
specified including all couplings, junctions, adapters, reducers, condulets and all 
incidental items necessary to complete the work at the locations indicated on the plans 
or directed by the Engineer in accordance with the following requirements. 
 
MATERIALS 
 
The flexible electrical plastic duct shall be manufactured to comply with the American 
Society for Testing and Materials Standards (latest edition) cited by ASTM Designation D 
3485, and to the standards of NEMA Publication No. TC-7. 
 
The duct shall be manufactured from black polyethylene complying with ASTM 
Designation D1248, Type III, Grade 3, Class C with the following exceptions and 
additions: 
 
 1. The Elongation when tested by the procedure in ASTM Designation D-638 

shall be a minimum of 300%. 
 
 2. The Brittle Temperature when tested by Procedure A in ASTM Designation D-

746 shall be -94 degrees F. (-70 degrees C. ) or below. 
 
 3. The environmental Stress Crack Resistance when tested in accordance with 

ASTM Designation D-1693 shall produce not more than 2 failures per 10 
specimens after 48 hours. 

 
Construction:  The duct shall be manufactured as polyethylene plastic pipe complying 
with ASTM Designation D-2104 with the following exceptions and additions: 
 
 1. The Outside Diameter, minimum wall thickness, and bending radius shall be 

as follows: 
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Nominal Size 
Inches/(mm) 

Outside 
Diameter 
Inches/(mm) 

Minimum Wall 
Thickness 
Inches/(mm) 

Minimum 
Bending 
Radius 
Inches/(mm) 

1-1/4”/30) 1.660 ± 0.012” 
(42.16 ± 0.305) 

0.106 ± 0.020 
2.692 ± 0.508 

18 inches (450) 

2”/(50) 2.375 ± 0.012” 
60.33 ± 0.305 

0.158 ± 0.020 
4.013 ± 0.508 

26 in. (650) 

3”/(75)) 3.500 ± 0.012” 
(88.90 ± 0.305) 
 

0.226 ± 0.020 
5.740 ± 0.508 
 

40in. (1000) 

 
The duct may be manufactured to the dimensions in the above table, for Schedule 40.  
The duct must be capable of being bent in the minimum bending radius listed above. 
 
 2. When tested in accordance with the procedures and test methods referred to 

in ASTM Designation D-2104 the test pressures used shall be 75% of the 
values listed in Tables III, V, VI, VII. 

 
 3. The duct shall pass the following tests: 
 
  a) Freeze-up test: 
 
   A 10 ft (3.0m)length of the duct bent into an upright "U" shape shall be filled 

with water and then placed in a low temperature cabinet and maintained at 
-20 degrees C. for twenty-four hours.  The duct shall not crack or burst 
during the test. 

 
  b) Compression Test: 
 

The test shall be conducted on three, 6 inch (150.0mm) samples of the duct, 
using equipment set at 2 in.(50mm )per minute.  Samples are placed 
between 6 in. (150.0 mm) plates and compressed at the rate of 1/2 in. 
(12.0mm) per minute until the distance between the plates is reduced by 
50%, recording the load required to compress the duct.  The samples are 
then removed and allowed to stand for exactly 5 minutes.  The load required 
to compress the sample shall be equal to or greater than that listed below 
and the duct shall have returned to not less than 85% of its original diameter 
at the end of the 5 minutes. 

 
      Nominal Size                  Load          
     In. (mm)                    lbs        (N)           
       1-1/4”(30.0)            188 lbs (836.26) 
       2 in. (50.0)               300 lbs (1334.50) 
       3 in  (75.0)               350 lbs (1556.87) 
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The duct shall be permanently marked at regular intervals on the outside with the 
manufacturer's name or trademark. 
 
The manufacturer shall certify that these tests were made and the results conform to 
specifications, using the apparatus and test methods listed above and shall be submitted 
to the Engineer for approval, prior to installation of duct. 
 
Couplings shall be high density polyethylene or acetyl butyl styrene drive on pipe fittings. 
 
  
INSTALLATION DETAILS 
 
Polyethylene duct will be installed in a prepared trench at a minimum depth in the ground 
of 750mm (30 inches).  The Contractor shall exercise care in installing the duct to insure 
that the completed duct raceway is smooth, free of sharp bends and located in such a 
manner as will preclude damage from subsequent construction operations.  Crushed or 
deformed polyethylene duct shall not be used or accepted.  All joints, including those with 
galvanized steel conduit, shall be watertight. 
 
Duct which passes through cabinet foundations shall have an upper termination 
approximately 2 inches (50mm) above the top of the foundation. 
 
 

Duct terminations shall be temporarily capped to prevent water and other contaminants 
from entering during construction operations.  The duct shall be swabbed and blown clean 
of any debris before installation of cable.  If, in the opinion of the Engineer, water or any 
other debris is in the duct after the cable is installed the Contractor shall blow the duct 
clean and make any repair necessary to stop water leaking or debris entering. 
 
Should damage occur to existing or newly installed polyethylene duct, the Contractor shall 
locate the damaged area and repair damaged area with new polyethylene duct.  All 
repairs will be inspected by the T.S.C. Engineer.  The cost of locating the damaged 
polyethylene duct shall be incidental to the cost of the new polyethylene duct. 
 
Where new P-duct connects to existing installations or foundations the Contractor shall 
do all necessary cutting, fitting and foundation drilling to the existing installation as 
required, to make satisfactory connections, with the work to be performed under these 
Provisions, so as to leave the entire work in a finished and workmanlike manner, as 
approved by the Engineer.  No raceways shall be allowed to enter cabinet through the 
sides or back walls.  All cutting, fitting and foundation drilling shall be incidental to the cost 
of the polyethylene duct. 
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METHOD OF MEASUREMENT 
 
The length of measurement shall be the distance along a straight line measured between 
changes in direction of the polyethylene duct and its connection to terminal structures, 
galvanized steel conduit or condulets. 
 
  
BASIS OF PAYMENT 
 
This item will be paid at the contract unit price per lineal foot (meter) of POLYETHYLENE 
DUCT, for furnishing the specified size duct in place and connected at its terminal.  Trench 
and backfill will be paid for separately. 
 
 
ELECTRICAL CABLE IN CONDUIT, 4C/NO. 18 SHIELDED LOOP LEAD-IN 
 
Effective: March 1, 2010    Revised:  3/30/11 
 
Description. 
 
This work shall consist of furnishing materials and labor for installation of shielded loop lead-in 
cables in conduit as specified herein and indicated by the Engineer, complete with all 
identification, terminating and testing. 
 
Materials. 
 
General: 
 
Lead-ins shall be Canoga 30003 or equal cable.  The jacket of high density polyethylene shall 
be rated to 600 volts in accordance with UL 83 Section 36. 
 
All cables shall be UL listed. 
 
Unless otherwise indicated, all cable shall be rated 600 volts. 
 
The cable shall be rated 90 degrees C dry and 75 degrees C wet and shall be suitable for 
installation in wet and dry locations, exposed to the weather, and shall be resistant to oils and 
chemicals. 
 
The UL listing mark, cable voltage, insulation type and ratings, as well as the cable size shall all 
be clearly printed on the cable in a color contrasting with the insulation color. 
 
Conductors: 
 
Conductors shall be #18 awg 7X.0152” un-coated copper. 
 
Conductors shall meet the requirements of ASTM Designation B-8 as applicable. 
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Unless otherwise indicated, all conductors shall be stranded and twisted 4 turns per foot. 
 
The cable shall be an assembly of pairs of left hand lay twisted insulated conductors, with a 
core filled with a petroleum base flooding compound, overlapped conductive tape shield and a 
black high density polyethylene jacket overall.  This cable shall meet the requirements of IEEE 
Standard 383. 
 
Insulation: 
 
The conductors shall be coded as follows: black-red-white-green. 
 
Cable insulation shall incorporate polyvinyl chloride (PVC) with a clear nylon covering overall as 
specified and the insulation shall meet or exceed the requirements of ICEA S-61-402, NEMA 
Standard Publication No. WC-5, UL Standard 83, as applicable. 
 
Unless otherwise indicated, cable conductors shall be solid full color coded via insulation color. 
 
Quality Control: 
 
Submittal information shall include demonstration of compliance with all specified requirements. 
 
All cables shall be delivered to the site in full reels.  Cable on the reels shall be protected from 
damage during shipment and handling by wood lagging or other means acceptable to the 
Engineer.  Reels shall be tagged or otherwise identified to show the UL listing. 
 
Installation. 
 
The loop lead-in shall be a Canoga 30003 or approved equal cable.  The loop lead-in shall be 
barrel sleeved, crimped, soldered and protected by heat shrinkable tubing to the loop #14 wire.  
Lead-ins shall be twisted in such a manner so as to prevent mechanical movement between the 
individual cables.  Lead-ins shall be twisted in such a manner so as to prevent mechanical 
movement between the individual cables.  Lead-ins shall be brought into the cabinet or 
handhole at the time the induction loop is placed in the pavement.  Loops located over 1000 feet 
from cabinet require four (4) turns of No. 14 wire. 
 
Lead-in cable Canoga 30003 or equivalent will be installed where the lead-in length from point 
of interception to the point of termination exceeds 150 feet. 
 
Where lead-in runs are less than 150 feet, the loop wire will be utilized as lead-in to the point of 
termination w/0 splices, being twisted 5 turns per foot.  The loop wire will be paid for as “lead-in” 
from last point of sawcut in pavement at dive hole to point of termination. 
 
Loop lead-ins placed in handholes shall be coiled, taped, and hung from the side of the 
handhole to protect against water damage.  Any other method of installation will require prior 
written approval of the Engineer.  Each loop lead-in shall be color coded and tagged in each 
handhole through which it passes.  The loop lead-in shall be color coded and tagged at the core 
hole, in each junction box it passes through and at the termination point in the cabinet. 

 
Added 4/12/08 

  



FAP Route 346 (US 41) 
Project NHPP-NSJV (793) 
Section 2018-051-RS&CR 

Lake County 
Contract No. 62G96 

 

146 

TRAFFIC SYSTEMS CENTER LOOP SPLICING REQUIREMENT 
 

MAINLINE LOOPS METERING LOOPS 
Lane 1  Blue   Lane 4  Violet  Loop 1  Green 
Lane 2  Brown   Exit  Black  Loop 2  Yellow 
Lane 3  Orange  Entrance White  Loop 3  Red 
 
When 2 or 3 loops are installed on an exit or entrance ramp the loop color code shall conform to 
the mainline loop color code and shall be marked as entrance or exit ramp loops. 
 
In addition to color codes each loop shall be identified with a written label attached to the loop 
wire, or lead-in wire.  The tags shall be Panduit #MP250W175-C or equivalent.  All wires and 
cables shall be identified in each handhole or cabinet the cable passes through, or terminates 
in.  The labels shall be attached to the cable by use of two cable ties. 
 
Testing. 
 
After installation, the cable shall be tested as approved by the Engineer.  Cable failing to pass 
the test shall be replaced with new cable at no additional cost. 
 
Method of Measurement. 
 
The cable shall be measured for payment in linear foot in place.  Measurements shall be made 
in straight lines between changes in direction and to the centers of Equipment.  All vertical cable 
and permissible cable slack shall be measured for payment.  A total of six (6) feet of slack shall 
be allowed for the end of a run terminating at a panel and four (4) feet will similarly be allowed 
when terminating at a wall-mounted panel.  Additional vertical distance for the height of conduit 
risers, etc., as applicable, will be measured for payment for equipment so mounted. 
 
Basis of Payment. 
 
This work shall be paid at the Contract unit price per linear foot, furnished and installed for 
ELECTRICAL CABLE IN CONDUIT , LEAD IN, NO. 18 4/C, TWISTED SHIELDED  
 
 
CONTROL OF TRAFFIC SURVEILLANCE MATERIALS 
 
Effective: June 1, 1994 Revised: May 12, 2008 
 
Control of materials shall meet the requirements of Section 801 of the Standard Specifications, 
except for the following: 
 
DOCUMENTATION 
 
The Contractor shall submit the following traffic surveillance material documentation for the 
Engineer’s approval.  The material shall be submitted prior to the delivery of equipment to the 
job site, or within 30 consecutive calendar days after the contract is awarded, or within 15 
consecutive calendar days after the contract is awarded, or within 15 consecutive calendar days 
after the preconstruction meeting. 
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(A)  One (1) complete set of manufacturer’s descriptive literature, drawings, and specifications 
of the traffic surveillance equipment, handholes, junction box, cable, conduit and all associated 
items that will be installed on the contract. 
 
(B)  Eight (8) complete shop drawings of the cabinets, showing in detail the fabrication, anchor 
bolts, and reinforcing materials. 
 
(C)  Eight (8) copies of a letter listing the manufacturer’s name and model numbers of the 
proposed equipment to be supplied, as noted in Paragraphs (A) and (B) of this Special 
Provision.  The letter will be reviewed by the Traffic Surveillance Engineer to determine whether 
the equipment to be used is approved.  The letters will be stamped as approved or not approved 
accordingly and returned to the Contractor. 
 
(D)  (A), (B), and (C) above shall be stamped with the Contract Number, Permit Number, or 
Intersection for FAUS projects. 
 
Unless otherwise approved by the Engineer, all of the above items shall be submitted to the 
Engineer at the same time.  Each item shall be properly identified by route, section and contract 
number.  Failure to submit the required information above may result in any request for 120-day 
delay under Article 801.08 being denied. 
 
ACCEPTANCE 
 
Acceptance of the traffic surveillance equipment by the Department shall be based upon 
inspection results at the Traffic Surveillance “turn on”.  If approved, traffic surveillance 
acceptance shall be verbal at the “turn on” inspection followed by written correspondence from 
the Engineer.  The Contractor shall be responsible for all traffic surveillance equipment and 
associated maintenance thereof until Departmental acceptance is granted. 
 
At or prior to the “Turn On” inspection of the traffic surveillance installation, the Contractor shall 
provide the Traffic Surveillance Inspector with one(1) copy of the letter described in Paragraph 
(C) above.  In addition, the Contractor shall provide the Engineer with one (1) copy of the 
operation and service manuals of the associated equipment and five (5) copies of the cabinet 
wiring diagrams and cable log and location diagram.  If these items are not delivered, the traffic 
surveillance installation(s) will not be placed in operation. 
 
All cost of work and materials required to comply with the above requirements shall be included 
in the pay item bid prices, under which the subject materials and surveillance equipment are 
paid, and no additional compensation will be allowed.  Materials and equipment not complying 
with the above requirements will be subject to removal and disposal at the Contractor’s 
expense. 
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