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OHIO DEPARTMENT OF TRANSPORTATION 
SPECIAL PROVISIONS FOR 

ELECTRICAL REHABILITATION WORK 
October 23, 2020 

 
 
I. DESCRIPTION 
 
 General 

Under the item Electrical Work, the Contractor shall remove and dispose of electrical equipment not 
limited to existing conduits, conductors, electrical boxes, east motor control center, west motor control 
center buckets and doors, fire alarm equipment, channel navigation lights, and panelboards. The 
Contractor shall remove from the bridge and properly dispose of all materials that are removed as part 
of this work once the Electrical Work described above is complete. The Contractor shall exercise care 
in the removal of all existing components so as not to cause damage. The Contractor shall repair any 
damage that may occur as a result of removal of any existing components to the satisfaction of the 
Owner at no additional cost.  
 
The Contractor shall furnish and install new conduits, conductors, electrical boxes, east motor control 
center, west motor control center buckets and doors, fire alarm equipment, channel navigation lights, 
panelboards and associated hardware. The Contractor shall verify that all Electrical Work is 
complete and all equipment is in operable condition, as shown on the Contract Plans and as 
specified in these Special Provisions.  
 
Each of the Electrical Work items is described in greater detail on the Contract Plans and in these 
Special Provisions.  
 
Unless otherwise permitted by the Engineer in writing, the Contractor shall not remove or disable any 
electrical components until the associated replacement electrical component has been submitted in 
shop drawing format, approved by the Engineer, and shop tested with a favorable recommendation by 
the Engineer. If the Contractor wishes to have an exception to this requirement, then a petition shall 
be submitted in writing and approved by the Engineer.  
 
It is the intent of these Special Provisions that only individuals of high competence and experience be 
utilized to perform the work of these Special Provisions. It is not the intent of these Special Provisions 
and Contract Plans to identify all necessary methods, means, or equipment that will be required in 
order to accomplish the Electrical Work of these Special Provisions and Contract Plans. Unless 
otherwise specified, all manufactured items, fabrications, components, and assemblies that are to be 
removed, rehabilitated, furnished new, installed or reinstalled under these Special Provisions and 
Contract Plans is classified as electrical construction.  
 
The Contract Plans and these Special Provisions were developed based on field observations and 
existing design plans. The Contractor is obligated to confirm all field conditions. If any field condition 
related to the Electrical Work to be performed differs from the information shown in the Contract 
documents is discovered at the site by the Contractor, the Contractor shall notify the Engineer in a 
timely manner for resolution as to prevent additional cost to the Owner. Dimensions indicated on the 
Contract Plans are nominal and intended for information. The dimensions indicated on the Contract 
Plans have been obtained from limited site survey and review of the available documents for the 
bridge. The Contractor shall coordinate the interface of the Electrical Work with structural and 
mechanical components in the preparation of the Shop Drawings.  
 
After project completion, provide as-built documentation for all electrical equipment installed, user 
manuals, operation and maintenance manuals, and all other pertinent materials to the Engineer. 
Electrical as-built documentation shall provide identification for components, including wire numbers, 
that match the Contract Plans and the existing numbering system. A two-number system showing 
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new and existing may be used for clarity. Submit the shop drawings and as-builts electronically in 
pdf format.  
 
Prepare detailed design plan drawings of electrical and control system conduit and wiring to provide 
the functionality specified in these Special Provisions and Contract Plans. Provide drawings of the 
proposed equipment complete with conduit and wire schedule to the Engineer for approval. 
 
Wire and cable routing shown is approximate unless dimensioned. Route wire and cable, as required, 
to meet project conditions. Determine exact routing and lengths required where wire and cable routing 
is not shown, and destination only is indicated. 
 
Locate operating and control equipment to provide easy access and arrange entire electrical work 
with adequate access for operation and maintenance as per the latest National Electrical Code (NEC) 
requirements.  
 
Ensure all Electrical Work is in compliance with the requirements of the current National Electrical 
Code and to all applicable local rules and ordinances. 

    
Hierarchy of Plans, Specifications, and Industrial Standards 
If there is a discrepancy between the AASHTO LRFD Movable Bridge Design Specifications, the 
Contract Plans, these Special Provisions, and/or any other relevant standards listed, the most 
stringent requirement as determined by the Engineer will apply. 
 
Standards 
Ensure the electrical installation is in accordance with the latest version of all applicable codes, 
standards, laws, and ordinances. The following codes and standards are applicable and are not 
considered all inclusive: 
 

1. American Association of State Highway Transportation Officials (AASHTO) 
2. National Electric Code (NEC) 
3. National Electrical Manufacturers Association (NEMA) 
4. National Fire Protection Association (NFPA) 
5. National Electrical Safety Code (NESC) 
6. American National Standards Institute (ANSI) 
7. Environmental Protection Agency (EPA) 
8. Occupational Safety and Health Act (OSHA) 
9. Underwriter’s Laboratories, Inc. (UL) 
10. American Wire Gauge (AWG) 
11. National Electric Testing Association (NETA) 
12. United States Coast Guard (USCG) Bridge Lighting and Other Signals 
13. Manual on Uniform Traffic Control Devices (MUTCD) 
14. National Electrical Contractors Association (NECA) 

   
Permits 
Receive approval from the United States Coast Guard (USCG) for all construction channel 
closures and temporary navigation lighting required. All local and/or state permits needed are the 
responsibility of the contractor to obtain. 
Workforce 
The installation and adjustment of all electrical work defined in these Contract Documents shall be 
performed by electricians experienced in this class of work. The electricians must have a minimum of 
five years of experience in the wide range of skills typically associated with the electrician profession.  
The workers shall have demonstrated experience with all aspects of the tools and equipment 
typically associated with this type of work. Evidence of experience shall be submitted in resume 
format to the Engineer for approval and shall include the following: 
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1. Description of applicable projects over a five-year period, to include types of electrical equipment 
associated with the project 
 

2. Duration of each project including start and completion dates 
 

3. Position held for each project 
 

4. Location of each project 
 

5. References, including names and current contact information for each project 
 
Any evidence that indicates that the relevant aspects of the work for one or more of the projects 
submitted as experience was not performed by the candidate or that the project was not 
successful will be cause for rejection. The electrical work shall be conducted only by personnel 
who have been approved by the Engineer. 
 
Submittals 
Shop Drawings, As-Built Drawings, Certified Drawings, Operation and Maintenance Manuals, 
Installation Procedures and other required submittals specified within these Special Provisions shall 
be submitted to the Engineer for review in accordance with Section 105.02 of the ODOT Construction 
and Material Specifications. Submittals that do not meet the minimum requirements identified in the 
Contract Documents will be considered non-responsive and will be returned without review.  
Submittals that have not been approved or require correction shall be resubmitted until they are 
acceptable to the Engineer, and such procedure shall not be considered cause for delay. The 
Contractor shall bear all costs for damages which may result from ordering or fabrication of any 
materials prior to acceptance of Shop Drawings. The Contractor may request in writing from the 
Engineer approval to order raw materials of the correct type for later fabrication from approved Shop 
Drawings after they have been accepted. Such approval by the Engineer shall be in writing. No 
installation or assembly of electrical components shall commence without approved installation and 
alignment procedures and supporting Assembly or Erection Drawings. 
  

II. MATERIALS 
 

Provide all apparatus, devices, circuits, appliances, material, or labor not specifically mentioned or 
included but that may be found necessary to complete or perfect the installation and equipment in a 
manner acceptable to the engineer as if specifically included in these Specifications and without any 
extra cost. 

 
 Conformance 
 Provide all electrical equipment and install in accordance with the requirements of the latest revision 

of the AASHTO LRFD Movable Highway Bridge Design Specifications and as specified in these 
Special Provisions.  

 
Obtain all required permits and approvals of all Departments or Agencies having jurisdiction. 

  
 Equipment and Material Provisions 
 Ensure all equipment and materials are new. Provide first class equipment, materials, and 

workmanship.  Manufacture and erect to the satisfaction of the engineer. Warrantee the in-service 
working of the electrical installations for 5 years following project acceptance. If the Contractor has 
any objection to any feature of the electrical equipment as designed and laid out, they must state their 
objection prior to bidding and in writing to the Engineer, otherwise their objection will be ignored if 
offered as an excuse for malfunctioning of the equipment or for defective or broken apparatus.  

 
 Provide each piece of electrical equipment and apparatus with a corrosion-resisting metal nameplate 

on which is stamped the name of the manufacturer, catalog number, and the rating or capacity of the 
equipment or apparatus. Provide corrosion-resisting material for all metal parts of the installation, 
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except structural steel, such as aluminum, bronze, or type-316 stainless steel. Use cast-iron, 
malleable iron, or steel with a hot-dip galvanized finish as specified. Where aluminum surfaces come 
into contact with metals other than stainless steel or zinc, paint the dissimilar metals with a prime coat 
of zinc-chromate primer followed by one coat of a suitable protective coating, excluding those 
containing lead pigmentations.  

 
 Ensure all mounting hardware, and all wiring terminals are vibration proof. If any departures from the 

Plans or these Specifications are deemed necessary, submit the details of such departures and the 
reasons for it to the Engineer.  Do not start any work until approved by the engineer. 

 
 West Motor Control Center (MCC) 

Ensure the manufacturer of the MCC buckets and doors is the manufacturer of the existing MCC 
assembly. For the equipment specified, the manufacturer must be ISO 9001 or 9002 certified. The 
manufacturer of this equipment must have produced similar electrical equipment for a minimum period 
of 5 years. When requested by the Engineer, provide an acceptable list of installations with similar 
equipment demonstrating compliance with this requirement.  
 
Provide standard size compartments for mounting control units based on 6 inch increments. Ensure 
all full voltage starter units and all feeder breakers are of the draw-out type. Ensure draw-out 
provisions include a positive guide rail system and stab shrouds to absolutely ensure alignment of 
stabs with the vertical bus. Provide draw-out units with a tin-plated stab assembly for connection to 
the vertical bus. Ensure no wiring to these stabs extends outside the draw-out unit. Paint interior of all 
units white for increased visibility. Equip units with side-mounted, positive latch pull-apart type control 
terminal blocks rated 600 volts. Provide knockouts for the addition of future terminal blocks. Ensure 
wiring type is Class II-B.  
 
Secure all draw-out units by a spring-loaded, quarter turn, indicating type fastening device located at 
the top front of the unit.  Provide each compartment of the unit with an individual front door. Ensure it 
is mechanically interlocked with the unit door to prevent access, unless the disconnect is in the “OFF” 
position. Provide a defeater to bypass this interlock. With the door open, provide an interlock to 
prevent removal or closing of the disconnect. Provide a second interlock to prevent removal or 
reinsertion of the unit while in the “ON” position. Provide padlocking facilities to positively lock the 
disconnect in the “OFF” position with up to 3 padlocks with the door open or closed. In addition, 
provide means to padlock the unit in a partially withdrawn position with the stabs free of the vertical 
bus.  
 
Ensure nameplates, terminal markings, wire insulation, wire markers are as called out elsewhere in 
this specification. 
 
Install a dielectric mat in front of the motor control center. Ensure they are 3/8-inch thick and rated for 
26,500VAC with a corrugated top and knurled bottom and certification engraved to meet ASTM D-
178-Type II, Class 3.  
 
East Motor Control Center (MCC) 
Ensure the manufacturer of the assembly is the manufacturer of the major components within the 
assembly. For the equipment specified, the manufacturer must be ISO 9001 or 9002 certified. The 
manufacturer of this equipment must have produced similar electrical equipment for a minimum period 
of 5 years. When requested by the Engineer, provide an acceptable list of installations with similar 
equipment demonstrating compliance with this requirement.  Ensure the motor control center bear a 
UL label. Supply certified copies of production test reports demonstrating compliance with these 
standards when requested by the Engineer.  

  
Provide structure 90 inches high, 20 inches deep, and 20 inches wide, type NEMA 12, totally 
enclosed, dead-front, free-standing assemblies unless shown otherwise on the Plans. Ensure 
structures contain a horizontal wireway at the top isolated from the horizontal bus via metal barriers 
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and is readily accessible through a hinged cover and a horizontal wireway at the bottom. Provide 
adequate space for conduit and wiring to enter the top or bottom without structural interference. 
 
Provide standard size compartments for mounting control units based on 6 inch increments. Provide a 
vertical wireway adjacent to each vertical unit and covered by a hinged door. Ensure wireways contain  
steel rod cable supports. Ensure all full voltage starter units and all feeder breakers are of the draw-
out type. Ensure draw-out provisions include a positive guide rail system and stab shrouds to 
absolutely ensure alignment of stabs with the vertical bus. Provide draw-out units with a tin-plated 
stab assembly for connection to the vertical bus. Ensure no wiring to these stabs extends outside the 
draw-out unit. Paint interior of all units white for increased visibility. Equip units with side-mounted, 
positive latch pull-apart type control terminal blocks rated 600 volts. Provide knockouts for the addition 
of future terminal blocks. Ensure wiring type is Class II-B.  
 
Secure all draw-out units by a spring-loaded, quarter turn, indicating type fastening device located at 
the top front of the unit.  Provide each compartment of the unit with an individual front door. Ensure it 
is mechanically interlocked with the unit door to prevent access, unless the disconnect is in the “OFF” 
position. Provide a defeater to bypass this interlock. With the door open, provide an interlock to 
prevent removal or closing of the disconnect. Provide a second interlock to prevent removal or 
reinsertion of the unit while in the “ON” position. Provide padlocking facilities to positively lock the 
disconnect in the “OFF” position with up to 3 padlocks with the door open or closed. In addition, 
provide means to padlock the unit in a partially withdrawn position with the stabs free of the vertical 
bus.  
 
Ensure each structure contains a main horizontal tin-plated copper bus with a minimum ampacity as 
shown on the Plans. Ensure the horizontal bus is rated at 65 degrees C temperature rise over a 40 
degrees C ambient in compliance with UL standards. Ensure vertical bus feeding unit compartments 
are tin-plated copper and are securely bolted to the horizontal main bus. Ensure all joints are front-
accessible for ease maintenance.  Ensure the vertical bus has a minimum rating amperage as shown 
on the Plans. Ensure both vertical and horizontal bus are fully rated. Vertical bus must not be reduced 
rated via center feeding, and must be fully rated, top and bottom, from centerline of bus.  
 
Ensure the vertical bus is completely isolated and insulated by means of a barrier. It must effectively 
isolate the vertical buses to prevent any fault-generated gases to pass from one phase to another. 
Ensure the vertical bus includes a shutter mechanism every 6 inches that will allow the stabs to 
engage the vertical bus and provide complete isolation of the vertical bus when a unit is removed.  
 
Ensure nameplates, terminal markings, wire insulation, wire markers are as called out elsewhere in 
this specification. 
 
Install a dielectric mat in front of the motor control center. Ensure they are 3/8-inch thick and rated for 
26,500VAC with a corrugated top and knurled bottom and certification engraved to meet ASTM D-
178-Type II, Class 3.  
 

 Channel Navigation Lights 
 Furnish and install unpainted housings of cast bronze with cushioned lenses, weatherproof gasketed 

joints and large service access door equipped with 180 degrees, standard marine molded single-
piece fresnel type, rigid, heat resistant glass, 7 to 8 inch diameter, I.D. Lens sections shall be 90 
degrees green alternating with 90 degrees red. Four lens sections shall be used to complete a 360  
degree section.  

 
 At the center and each end of the movable span, mount a channel navigation light as shown on the 

Plans.. 
 
 For all channel navigation lights, ensure the doors and lenses are gasketed and each entire unit is 

completely weatherproof. Provide non-corroding fittings and porcelain mounted sockets on shock 
absorbers. Provide cast bronze housings for all units and install a light with a brass base in each 
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socket. The bulbs shall be equipped with an LED lamp. A single medium base, 120V, 100,000 hour 
LED lamp. 

 
The top of each unit shall have bird spikes.  
 
Navigation lights shall be installed in accordance to Code of Federal Regulations CFR 33 Navigation 
and Navigable Waters Part 118 Bridge Lighting and Other Signals. 

 
 Panelboards 
  Provide only circuit breaker equipped panelboards. Provide panelboards with 

general purpose enclosures and surface mounted except where noted. Provide panelboards rated for 
the intended voltage and in accordance with NEMA PB 1. Provide a factory nameplate listing panel 
type and ratings. Label panelboards that are to be used as service entrance equipment. Ensure the 
manufacturer is a company specializing in manufacturing the product specified with a minimum of five 
years documented experience.  
 
Panelboards shall be installed with a height of 6 feet to the top. Filler plates shall be used for unused 
spaces and circuit directory shall be typed. Panelboard enclosures shall be grounded and bonded in 
accordance with the NEC Article 250. 
 
The panelboard bus shall contain copper carrying components and ratings as indicated on the 
drawings. Furnish copper bus in each panelboard and insulated ground bus. Circuit breakers shall be 
molded case bolt-on type with magnetic trip and a common trip handle for all poles. The cabinet shall 
be surface mounted with a metal directory frame and flush lock keyed handle, finished in 
manufacturer’s standard gray color.  

 
 Inspect and test panelboards in accordance with NETA Acceptance Testing Standards (ATS). 

Perform circuit breaker inspection and tests in accordance with NETA ATS.  
 

Replace feeders between panel LP-1 and the transformer feeding it. Replace feeders between panel 
LP-3 and the transformer feeding it. Replace feeders between panel LP-4 and the junction box 
adjacent to the East MCC. All branch circuits shall be reused unless specified elsewhere in the plans 
or specifications. 

 
 Fire Alarm System 
 Ensure the fire alarm control panel provides system control, synchronization, and monitoring of all 

devices, continuously scanning each device for status change. Ensure the panel is able to provide 
one way communication, alarm tones, and digitally prerecorded voice messages to alert occupants of 
a fire or other emergency situations. 

  
Ensure the sensor bases have integral addressable electronics and constantly monitor the status of 
the photoelectric or heat sensor. Ensure each sensor output is digitized and transmitted to the system 
control every 4 seconds. 

 
Ensure the manual pull stations are single action stations operated by a pull handle. Mechanically 
latch the activated alarm and indicate by the extended handle. Reset the manual station handle by 
key. 
 
Ensure the manual station enclosure is a surface mount stamped steel box with terminal connections 
for in or out wiring.  
 
Ensure the audible and visible notification appliance are a piezoelectric sounder with xenon strobe 
assembly. Ensure the energized audible and visible appliance produces a continuous tone from the 
piezoelectric sounder and a 1 hertz flash rate from the xenon strobe. 
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Ensure the system equipment complies with the applicable provisions of the National Fire Protection 
Association – 72, Underwriter Laboratories and the Life Safety Code – 101. Ensure the fire detection 
and fire alarm system consists of all necessary equipment to perform fire detection and fire alarm 
operations. Ensure each item of the fire detection and fire alarm system is listed as a product of a 
single manufacturer of established reputation and experience under the appropriate category by the 
Underwriter’s Laboratories, Inc. (UL) and bears the “UL” label. Ensure all electrical equipment is listed 
or recognized by the Underwriter’s Laboratories, Inc. 

 
 Sidewalk Lighting 
 Sidewalk lighting shall be Sternberg Lighting 1970LED Gallery Series type luminaires, Holophane 

Glaswerks Hallbrook LED or approved equal, mounted on the custom fabricated arm shown in the 
structural plans approximately 16.5 feet above the sidewalk. The arm shall extend to the centerline of 
the sidewalk. The fixture shall be 4ARC LED at 350mA, with a color temp of 45(00), a straight edge 
shade, mounting configuration SH44, sag glass lens, voltage shall be 120V, and the distribution shall 
be type T2. 

 
 Transformer Relocation 

 Relocate existing 37.5KVA transformer under new control house stairs. Intercept 
existing conduit and extend to the new transformer location. Replace primary conductors between the 
transformer and existing junction box located under the control house. Replace secondary conductors 
between the transformer and panel LP-1 in the control house. Ensure the transformer is connected to 
the bridge ground system in accordance with NEC Article 250. Route a ground conductor from the 
secondary neutral or ground bus to the bridge ground system; bond the transformer frame to this 
ground connection. The ground conductor shall extend along with the secondary and neutral 
conductors to panel LP-1.  
 
End Jack Floor Beam Replacement Electrical (Additional Work) 
Disconnect all jack motors, as well as associated limit switches, disconnect switches, liquidtight 
flexible metallic conduit, junction boxes. Remove conduits and conductors feeding the jack motors 
and limit switches back to a coupling of fitting so it will not interfere with the end jack floor beam 
replacement. At the point the conduit is cut, provide a terminal box with terminal blocks to 
terminate the existing conductors up until that point in the circuit. All other electrical equipment in 
the end jack area, such as the PA system, shall be protected from damage during construction. 
 
Once the end jack floor beam replacement work is complete, install jack motors in compliance with 
these specifications and so the jack motors function as they did prior to construction. Jack motor 
disconnect switches shall be install in accordance with the specifications. New 3/4-inch PVC 
coated RGS shall be installed from the intercepted conduit terminal box to the local disconnect 
switches, and from the local disconnect switches to the motors via new liquid tight flexible metallic 
conduit. New conductors shall be installed from the intercepted conduit terminal box terminal block 
to the disconnect switches, jack motors and limit switches.  
 
Jack Motors 
Re-install motors and associated limit switches per manufacturers’ instructions. Utilize millwright 
for field installations, base modifications, and alignment of the motors.  
 
Terminal Blocks 
Group terminal blocks for easy accessibility unrestricted by interference from structural members 
and instruments. 
 
Provide 2 inches minimum on each side of each terminal block and between terminals and wire 
duct to allow an orderly arrangement of all leads to be terminated on the block and to allow for wire 
labels. 
 
Do not terminate more than two (2) wires on any one terminal position. 
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Permanently label each terminal block, device, fuse block, and both ends of each conductor to 
coincide with the identification indicated on the schematic and wiring diagrams. Terminal blocks 
and devices already numbered on the plans must be so numbered on the equipment supplied. 
 

 
Conduit 
Furnish and install conduit and raceways in the quantities and sizes required to complete the work 
as shown in the Plans. If conduit size is not shown in the Plans, determine the size as required by 
the NEC, minimum conduit size allowed is 3/4 inch. Furnish products listed and classified by UL 
for purpose specified and shown. Do not use non-metallic flexible conduit, aluminum conduit, or 
electrical metallic tubing (EMT). Recombine conduit and circuits indicated in the Plans, diagrams, 
and schedules where appropriate and as approved by the Engineer. 
 
PVC Coated Metal Conduit 
Install all wiring in conduit or raceways. Provide all indoor conduits of standard weight, threaded, rigid 
steel conduit in accordance with the requirements of ANSI Standard C80.1. Provide all conduits hot-
dip galvanized, inside and out, to meet the requirements of the above standard for protective coating.  
Make conduit couplings and fittings of malleable iron or steel, hot-dip galvanized. 

 
Ensure all conduits, boxes and fittings to be installed in outdoor locations are PVC coated hot dipped 
galvanized. All coating shall be factory applied and purchased as PVC coated rigid conduit. Ensure 
conduit fittings, including couplings, unions, elbows, expansion and deflection fittings, and other items 
are also PVC coated hot dipped galvanized. Provide conduits and fittings which are to be PVC coated 
with a factory applied PVC coating in the following manner.  
 
Hot dipped galvanized, inside and out, rigid steel conduit (ANSI C80.1) with hot galvanized threads 
and external PVC coating 40 mils thick; meeting the requirements of NEMA RN 1 and fittings and 
conduit bodies meeting the requirements of ANSI/NEMA FB 1 with steel fittings with internal and 
external PVC coatings to match conduit. Provide 40 mils thick PVC coating on the outside of 
conduit couplings and a series of raised longitudinal ribs to protect the coating from tool damage 
during installation. 
 
Ensure the bond between the PVC coating and the conduit surface is greater than the tensile 
strength of the coating. Verify this bond by testing described in NEMA Standard RN-1, section 3.8. 
Uniformly and consistently apply a nominal 2-mil thick urethane coating to the interior of all conduit 
and fittings. Conduit or fittings having pinholes or areas with thin or no coating are unacceptable. 
Protect all factory cut threads on conduit, elbows, nipples, and fittings by application of a urethane 
coating. The PVC exterior and urethane interior coatings applied to the conduit must afford 
sufficient flexibility to permit field bending without cracking or flaking at temperatures above 30 
degrees F. 
 
Furnish right angle beam clamps and U bolts specially formed and sized to snugly fit the outside 
diameter of the PVC coated conduit. All U bolts will be supplied with plastic encapsulated nuts that 
cover the exposed portions of the threads. 
Ensure that only tools designed and approved by the conduit manufacturer for use on PVC coated 
materials are used and the workmen performing the installation are trained and certified in the 
installation and use of PVC coated conduit and fittings by the manufacturer. Install PVC coated 
conduit in accordance with the manufacturer's installation manual. Repair all damaged PVC coating. 
 
All PVC coated conduit, boxes, fittings, and accessories which serve as part of the raceway must be 
supplied by the same manufacturer. 
 
Ensure the PVC coated, hot-dip galvanized steel conduit is UL labeled and listed. 
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 Provide all conduit ends with insulated throat grounding hubs. Ensure unions to connect sections of 
conduit that cannot be joined to each other or to boxes in the regular manner are of malleable iron or 
steel, hot-dip galvanized, PVC coated. 

  
 Liquid-Tight Flexible Metal Conduit 

UL 360 listed, interlocked galvanized steel construction, with integral ground continuity and PVC 
jacket. Use only PVC coated fittings, meeting the requirements of ANSI/NEMA FB 1. 
 
Use flexible metal conduit only for the connection of motors, limit switches, and other devices 
whose position has to be adjusted periodically. Make connections between the rigid conduit 
system and all movable motors and movable limit switches with flexible metal conduit with 
couplings and threaded terminal fittings. Use only fully interlocked flexible metal conduit. Do not 
use flexible metal conduit extensions longer than 2 feet in length and provide with bonding 
jumpers. Install flexible metal conduit as to drain away from the device it serves. 
 
Wiring and Cables 
Single conductor insulated wire. Provide XHHW-2 rated 600 VAC unless otherwise noted. Provide 
SE, or RHW insulated wire for incoming services unless otherwise noted. 
 
Use seven or nineteen strand copper, minimum 98% conductivity conductors for field wiring. Furnish 
connector accessories for copper in sufficient quantities for a complete installation. Do not use 
aluminum or solid copper conductors. In cases of low level audio or digital signals, use twisted 
shielded pairs when required. 
 
Use no wire smaller than No. 12 AWG for power and lighting circuits and no smaller than No. 14 AWG 
for control wiring between cabinets, except that control wiring within a manufactured cabinet may be 
smaller. Use of wires smaller than No. 18 AWG requires approval by the Engineer. Multi conductor 
ribbon cables, between components within a cabinet, are allowed if approved by the Engineer. Install 
per the requirements of UL 508. 
 
Minimum field wire size is No. 12 AWG for control conductors between cabinets and field devices and 
No. 10 AWG for motor loads. Use pigtails, no longer than 12 inch, for connection of field devices that 
cannot accommodate a No. 12 AWG wire. Use No. 10 AWG for 20 A, 120 VAC, branch circuit home 
runs longer than 75 feet, and for 20 A, 277 VAC, branch circuit home runs longer than 200 feet. 
 
Surge Protection Device (SPD) 
Furnish and install surge protection and suppression on the load side of the west motor control center 
circuit breaker.  
 
Furnish suppressors that provide clamping phase to phase and from each phase conductor to ground. 
Provide a multi-stage hybrid shunt-series-shunt design, rated for Type 1, service suppressor. Provide 
visible indication of suppressor failure. Arrange shunt TVSS elements to fail open.  
 
Provide suppressors that meet the following criteria: Single impulse withstand rating of 25,000 Amp (8 
by - 8 by -follow) of 
1000 occurrences; Maximum clamping voltage (voltage with input current of 10,000 A - 8 by 20 ) of 
approx. 400 percent normal voltage and energy rating of 10,000 joules. 
 
Ensure it is a heavy-duty unit with internal disconnect switch and protection, audible alarm, event 
counter and status LED’s. Mount it to be clearly visible with no obstructions. Provide it with a UL1449 
label and include a 5-year warranty. 
 
Warning Gates  
Install two traffic warning gates on each side of the bridge, four total. The east side traffic warning 
gates shall have one arm over the roadway. The west side oncoming traffic warning gate shall have 
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one arm over the roadway. The west side offgoing gate shall have two arms, one for over the 
roadway and one pedestrian arm over the sidewalk. 
 
Ensure all warning gate equipment and materials are new. Use Model VW-4 as manufactured by B&B 
Roadway, or a warning gate manufactured by Automatic Power or Approved Equal. Ensure all 
equipment and their installations conform to the requirements of the latest revision of AASHTO LRFD 
Movable Highway Bridge Design Specifications, NEC, MUTCD, and local ordinances unless specified 
otherwise. Design the gates for use as a traffic warning gate specifically for movable bridges. 
 
Install each warning gate with a stainless steel, bronze or aluminum nameplate. The nameplate shall 
include the manufacturer catalog number, serial number, and the rating/capacity of equipment.  
Provide a pocket on the gate enclosure door with a laminated copy of the gate wiring diagram and 
operating mechanism information. 
 
Use vibration proof and weatherproof materials for all mounting hardware, wire, and cable terminals. 
All welding shall be performed by a certified welder. Assemble the system with galvanized and 
stainless steel fasteners. Ensure all bolts, nuts, and washers are Commercial Quality “American 
National Standard”. Provide all mounting bolts with flat washers, lock washers and nuts, and double 
nuts.  
 
Perform factory operational tests of the warning gates. In the event of a failed test, adjust, repair, or 
replace defective components as required for a satisfactory acceptance. Demonstrate by wind tunnel 
testing that the warning gates can operate under basic wind speed, natural wind gust, truck-induced 
gust, swirling wind, updraft, and downdraft. Use a basic wind speed of 100mph. 

 
Provide and install all apparatus for controlling the operation of the warning gates and all conduits, 
boxes, wiring, cables, and other equipment required to extend the necessary circuits from the MCC to 
the warning gate housing. Ensure platforms, brackets, and foundations for mounting the warning 
gates are as shown on the structural plans. 
 
Arrange and provide all necessary field tests, as directed by the engineer to demonstrate that the 
warning gates are in proper working order and as shown on the plans and as specified in the 
specifications. Make adjustments or replacements to make the installation satisfactory to the engineer 
at no extra cost.  

 
Provide 1 draft copy each of the operation, maintenance, and servicing manuals for the warning gates 
to the engineer for approval before all copies are made. Ensure the draft copy includes all sections 
and information of the final manuals.  
 
Provide 10 copies each of the complete operation, maintenance, and servicing manuals for the 
warning gates after incorporation of review comments on draft manuals. 
 
Provide a 1-year warranty covering the gate and related equipment against defective material and 
components. Ensure the Manufacturer provides replacement parts for a minimum of 10 years. Ensure 
replacement parts for standard components are normally available within 1 working day. Ensure cover 
lamps, fuses, and other components designed for a life less than 1 year are covered for the rated life 
of the component or warranty period of the component manufacturer.  
 
Warning Gate Housing  
For each warning gate, provide a weatherproof welded steel housing to enclose the motor, disconnect 
switch, gear train, transmission gearing, limit switch, fuses, door interlock switches, brake interlock 
switches, positioning switches, etc. Fabricate the housing from 0.188-inch carbon steel plate, hot dip 
galvanize the steel plate after fabrication, paint exterior surfaces aluminum color, and incorporate O-
ring reals on arm shaft openings.  
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Ensure all anchor bolts, washers, and nuts are included with the system. Supply template provided by 
the manufacturer.  
 
Provide housing doors large enough for convenient removal of the largest component of the operating 
mechanism. Mount front and rear access doors on hinge straps with stainless steel padlock strap. 
Hang front and rear access doors on slip-off type hinges with stainless steel pins and seal with a 
lockable vise action to compress neoprene bulb-type gaskets. Provide a Double Pole Double Throw 
(DPDT) safety interlock switch with two normally open and two normally closed contacts, and a chain-
attached bronze padlock with common keys for each door. Ensure opening of a housing door will 
disable the electrical motor and controls and stop any warning gate operation. 
 
Equip each warning gate housing with a thermostatically controlled heater; switched service light; and 
a duplex, 15A, 120V, Specification Grade GFI receptacle. Mount a 15A circuit breaker to each gate 
housing to protect these devices.  
 
Provide a hand crank and electric drill operated crank with each warning gate housing to operate the 
gate during installation or an emergency. Provide an easily accessible but secure opening for inserting 
either hand crank. Insertion of either crank must release the brake and operate a DPDT limit switch 
with two normally open and two normally closed contacts to make the gate electrical controls 
inoperative. Store the hand crank inside the warning gate housing.  
 
Warning Gate Arm  
The gate arm shall be 4-inch square 6005-T5 aluminum extruded tubing. Front and rear arm surfaces 
shall be covered with alternating red and white high intensity reflective sheeting. Stripes shall be 16 
inches wide and vertical in accordance with MUTCD. Remaining exposed surfaces shall be painted 
white.  
 
A pair of carbon steel channels, hot dip galvanized, painted aluminum, shall be rigidly affixed to 
the ends of the main arm shaft. The channels and a steel crossmember shall provide a sturdy 
mount for the arm, arm base assembly and counterweights. 
 
The arm base shall be designed with a shear pin mechanism to minimize damage to the gate and 
vehicle in the event of a collision. In the event of an impact, the shear pin shall break, allowing the 
arm to swing approximately 75 to 80 degrees. At the full open position, a spring-loaded latch shall 
engage, preventing the arm from swinging back into traffic. The arm shall be easily reset by 
manually releasing the latch, rotating the arm back into position and replacing the shear pin. 
Brace each gate arm to resist wind loads of 100 miles per hour. Providing bracing and guy wires to 
reduce whipping and prevent sagging. Equip gate arms with guy wires in such a way that they do not 
project beyond the gate housing into the sidewalk when the gate is in the vertical position.  

 
Each arm assembly shall include a minimum of three weatherproof, two-way, cast-aluminum light 
units with red Fresnel lenses front and back. Interconnect and ground the lights with a 4-conductor 
portable cord using watertight connectors at the fixtures. Install a 12V clear traffic LED signal lamp in 
each fixture. Connect the lights so that adjacent units will flash alternatively with the exception of the 
tip light. Provide and connect tip light with steady burn circuitry. Include a 120/12V solid state flasher 
for each gate housing. Flasher must have auto-reset overload feature to provide fuse-like protection 
for all the arm lights.  
 
Warning Gate Operating Mechanism  
The traffic warning gate main arm shaft shall be 2” (51mm) diameter AISI 4141 high strength alloy 
steel with a minimum tensile strength of 140,000 psi. The shaft shall be mounted in heavy duty 
relubricable ball bearings. 
 
The warning arm shall pivot in the vertical plane via a mechanical 4-bar linkage. The linkage shall 
utilize cranks keyed to the main arm shaft and transmission shaft and an adjustable connecting 
rod between a pair of self-aligning spherical rod ends. The connecting rod shall be of 1” (25mm) 
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diameter AISI 4150. The linkage shall be driven by a fully enclosed, double reduction, worm gear 
speed reducer. 
 
Use an auxiliary crank paired with the transmission crank to reduce the load on the transmission 
and to better balance and stabilize the load on the housing and mounting structure.  Mount the 
auxiliary crank in a permanently lubricated bronze bearing. 
 
During the opening and closing cycles, ensure the gate arm will begin with zero velocity and 
accelerate smoothly reaching maximum velocity at mid-stroke (45 degrees).  The arm will then 
decelerate smoothly to zero velocity at full stroke (90 degrees) preventing bounce or whip of the 
arm. Use a gear ratio to produce a standard operating time to open or close the gate of 
approximately 11 seconds.    
 
Warning Gate Motor and Motor Brake  
Ensure the motor for each warning gate is 460V, 60 Hz. cycle, 3 phase, totally enclosed, rated for not 
less than 1/2 horsepower, ball-bearing induction motor capable of withstanding instant reversal when 
running at full speed. The motor shall be of C-face design mounted directly to the transmission. Install 
a solenoid actuated brake on the non-drive end of the motor. Ensure the brake allows for manual 
operation of the gate with a release lever.    
 
Warning Gate Rotary Cam Limit Switch  
The gate limit switch assembly shall be a self-contained unit. The assembly shall provide 8 
independent SPDT control switches. Switches shall be rated for 15 amps at 480 VAC. Switches 
shall be controlled by individually adjustable cams. The limit switch assembly design shall permit 
adjustment of all cams with the gate in any position. The limit switch assembly shall have a 
removable cover to help prevent accidental contact with switch terminals. Shaft, cams, bushings 
and housing pieces shall be of non-ferrous corrosion resistant materials. 
 
Warning Gate Safety Switches, Terminal Blocks, and Wiring  
A manual disconnect switch shall be provided, pre-wired at the factory to break the main motor 
leads, to protect personnel during service. A hand crank safety switch shall be provided to prevent 
powered actuation of the gate during manual operation. Door safety switches shall be installed and 
set at the factory to break the control circuit when either access door is opened. Door safety 
switches shall have a pull-to-override feature for test operation and shall automatically reset when 
doors are closed. Control components and terminal blocks shall be mounted inside an electrical 
enclosure mounted facing the rear side access opening, except where custom components 
required by the customer prevent this arrangement. Pressure-type, modular terminal blocks shall 
be fully labeled and clearly coded to wiring diagrams. All control wiring shall be clearly coded to 
wiring diagrams and shall terminate at the terminal block. Connections to screw-type terminals 
shall have lugs. Conductors shall be type XHHW #14 AWG stranded, minimum. 
 
Warning Gate Counterweights  
At the rear end of the side arm channels, hot dip galvanized counterweights shall be mounted to 
balance the arm. Counterweights shall be sectional and shall permit at least 10% adjustment. 
 
Warning Gate Grounding  
Bond all metallic conduits, equipment enclosures, frames, housing, and all other metal parts of 
electrical systems installed or connected under this item, in the proximity of current-carrying 
conductors or equipment to the bridge ground system.  Provide all grounding and bonding per NEC 
requirements. 
 
Traffic Tree  
The “STOP” traffic tree on the west side shall remain. The “STOP” traffic tree on the east side shall be 
replaced and installed in a new location, as indicated on the plans. The new “STOP” traffic tree shall 
be four vertical signal heads with 12 inch red LED type lens displaying the letters “S”, “T”, “O”, “P” and 
two horizontally mounted signal heads with 12-inch red lens mounted on a round pole made of 
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aluminum alloy 6061-T6, 12-feet in height, 4-inches in outside diameter, and a 0.125-inch wall. 
Provide a flasher unit, rated for 120 volts AC, to alternate the two horizontally mounted signal heads.  
A warning gong shall be provided on top of the traffic tree pole. The warning gong housing shall be 
of heavy duty, cast aluminum construction. Gong assembly shall be equipped with an aluminum 
mounting adapter for mounting to the top of the 4-inch traffic tree pole. Mounting shall be designed 
to enclose all wiring. A hinged and gasketed rear door shall provide service access. A cast 
aluminum guard above the shell shall provide weather protection. The warning gong shall provide 
a sound level of 90db at 10 feet and operate at 120 volts AC power. The gong shell shall be made 
of silicon bronze. The traffic control equipment shall be in compliance with MUTCD.  
 

 Spare Parts 
 The contractor shall provide the following spare parts for the bridge electrical system: 
 

1. A full set of contactor main contacts for each kind of starter. For units that do not incorporate 
replaceable contacts, provide a complete unit with an operating coil rated for the control voltage. 
 

2. One coil rated for the control voltage for each size contactor installed. 
 

3. One MCC control terminal block and one motor terminal block 
 

4. Three heaters for overload relays of each size.  
 

5. For channel navigation lights: six lens gaskets, six lamps, and one complete navigation light 
assembly, including one lens of each color and size used. 
 

6. One of each size and type of sidewalk lighting fixture installed. 
 

7. One fire alarm pull station, one fire alarm horn and strobe, and one smoke detector. 
 

8. One bolt on type circuit breaker for each size in the new panel boards. 
 

9. One spare Surge Protection Device (SPD). 
 

Spare Parts (Warning Gate) 
 
The contractor shall provide the following spare parts for the warning gate additional work: 
 

1. One warning gate arm for each warning gate arm length complete with all electrical components, and 
fittings.  
 

2. One ½ HP, 480V, 3 Phase Motor. 
 

3. One rotary cam limit switch. 
 

4. Three warning gate light fixtures as specified herein.  
 

5. Three 12V LED lamps. 
 

6. Three warning gate limit switch contact blocks. 
 

7. One warning gate flasher module. 
 

8. One warning gate light fixture. 
 

9. One box of fuses for each size and type used in the warning gates. 
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10. One warning gate door switch.  
 

11. One warning gate brake interlock switch. 
 

Arrange the spare parts in uniform size cartons of substantial construction with typed and clearly 
varnished labels to indicate their contents. Provide large spare parts with moisture-proof wrapping. 
Provide a directory of permanent type describing the parts. The directory shall state the name of each 
part, the manufacture’s number thereof, and the rating of the device for which the part is spare. Mark 
the spare parts to correspond with their respective item numbers as indicated on the elementary 
wiring diagram. 
 
HVAC Replacement 
Outdoor Unit 
 

1. Approved Units 
 Mitubishi MSZ – GL09 NA – U1 
 Carrier 38 MHR size 09k 
 Or Approved Equal 

 
2. System Description 

 Outdoor 
cooled coil, 

 fan, reversing valve (HP), accumulator (HP units), 
metering device(s), and a control box. Units discharge air horizontally as shown on the 
contract drawings. Units function as the outdoor component of an air
heat pump system. 

 Units are to be used in a refrigeration circuit matched to ductless heat pump fan coil units. 
 

3. Agency Listings 
 Unit construction complies with ANSI/ASHRAE 15, latest revision, and with the NEC. 
 Units are evaluated in accordance with UL standard 1995. 
 Units are listed in the CEC directory. 
 Unit cabinet is capabl

No. 141 (method 6061). 
  

 
4.  Delivery, Storage, And Handling 

 Units are shipped in one piece and are stored and handled per unit manufacturer’s 
recommendations. 

 
5. Equipment 

 General: 
door unit. Contained within the unit enclosure is all the 

factory wiring, piping, controls, and the compressor. 
 Unit Cabinet: 

o Unit cabinet is constructed of galvanized steel, bonderized and coated with a 
NE 7527U). 

o Unit access panels is removable with minimal screws and provides full access to the 
compressor, fan, and control components. 

o The outdoor compartment is isolated and has an acoustic lining to assure quiet 
operation. 

 
 Fans: 

o Outdoor fans are the direct drive propeller type, and discharges air horizontally. Fans 
draw air through the outdoor coil. 
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o Outdoor fan motors are totally enclosed, single phase motors with class E insulation 
and permanently lubricated ball bearings. Motor shall be protected by internal 
thermal overload protection. 

o The shaft has inherent corrosion resistance. 
o Fan blades a  
o Outdoor fan openings are equipped with a PVC metal/mesh coated protection grille 

over the fan. 
  

 Compressor: 
o Compressor is the fully hermetic rotary type. 
o Compressor is equipped with an oil system, operating oil charge, and a motor. 
o Motor is NEMA rated class E, suitable for operation in a refrigerant atmosphere. 
o Compressor assembly is installed on rubber vibration isolators. 

 
 Outdoor Coil: 

o The coil is constructed of aluminum blue hydrophil d fins mechanically 
bonded to seamless copper tubes, which are cleaned, dehydrated, and sealed. 

 
 Refrigeration Components: 

o Refrigerant circuit components include a brass external liquid line service valve with 
service gage port connections, a suction line service valve with a service gage 
connection port, service gage port connections on compressor suction and discharge 
lines with Schrader type fittings with brass caps, accumulator, reversing valve. 

 
 Controls and Safeties: 

Operating controls and safeties are factory selected, assembled, and tested. The minimum control 
functions include the following: 

o Controls: 
 A time delay control sequence is provided standard through the fan coil 

board 
 Automatic outdoor fan motor protection. 

o Safeties: 
 System diagnostics 
 Compressor motor current and temperature overload protection 

o Outdoor fan failure protection. 
 

 Electrical Requirements: 
o 

208/230V for unit sizes 09, 12, 18, and 24 as specified. 
o Unit electrical power has a single point connection. 
o  
o All power and control wiring must be installed per NEC and all local electrical codes. 
o The unit has high and low voltage terminal block connections. 

 
Indoor Wall 
 

1. Approved Units 
 Mitubishi MSZ – GL09 NA  
 Carrier 40 MHH size 09k 
 Or Approved Equal 

 
2. System Description 

 Ind
heat pump outdoor unit. 
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3. Agency Listings 
 Unit is rated per AHRI Standards 210/240 and listed in the AHRI directory as a matched 

system. 
 

4. Delivery, Storage, And Handling 
 Units are stored and handled per the unit manufacturer’s recommendations. 

 
5. Equipment 

 nted fan coil 
o The unit is complete with a cooling/heating coil, fan, fan motor, piping connectors, 

electrical controls, microprocessor control system, and integral temperature sensing. 
The unit is furnished with an integral wall mounting bracket and mounting hardware. 

 
 Unit Cabinet: 

o 
The Cabinet is fully insulated for improved thermal and acoustic performance. 

 
 Fans: 

o ntake at the top of the unit and 
discharge at the bottom 
provided as standard equipment. 

o The air sweep operation is user selectable. The vertical sweep may be adjusted 
(using the remote control). The horizontal air direction may be set manually 

 
 Coil: 

o The coil is a copper tube with aluminum fins and galvanized steel tube sheets. The 
fins are bonded to the tubes by mechanical expansion and blue hydrophilic 

in connection for the hose attachment 
to remove condensate. The condensate pan has an internal trap. 

 
 Motors: 

o Motors are open dr permanently lubricated ball bearing. The fan 
 

 
 Controls: 

o Controls consist of a micropro which shall control space 
temperature, determine optimum fan speed, and run self-diagnostics. The 
temperature control range is from 62°F to 86°F (17°C to 30°C) in increments of 1°F 
or 1°C and have 46°F Heating Mode (Heating Setback). The wireless remote 
controller has the ability to act as the temperature sensing location for room comfort. 

  
The unit has the following functions as a minimum: 
1. An automatic restart after a power failure at the same operating conditions as at the failure. 
2. A timer function to provi  
3.  
4. Indoor coil freeze protection. 
5. Wireless infrared remote control to enter set points and operating conditions. 
6. Automatic air sweep control to provide on or off activation of air sweep louvers. 
7. Dehumidification mode provides increased latent removal capability by modulating the 
system operation and the set point temperature. 
8.  air circulation when no cooling is required. 
9. Diagnostics provide continuous checks of unit operation and warn of possible malfunctions. 
Error messages appear on the unit. 
10. ssor controlled 
automatic operation during all operating modes. 
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11. 
deadband to prevent rapid mode cycling between heating and cooling. 
12. Indoor coil high temperature protection are provided to detect excessive indoor discharge 
temperature when the unit is in the heat pump mode. 
 

 Filters: 
o eanable filters. 

 
 Electrical Requirements: 

o Indoor fan motor to operate on 115V on model sizes 09
. Power is supplied by the outdoor unit. 

 
 Operating Characteristics: 

o The system has a minimum SEER (Seasonal Energy Efficiency Ratio) and HSPF at 
AHRI conditions, as listed on the specifications table. 

 
 Refrigerant Lines: 

o All units should have refrigerant lines that can be oriented to connect from the left, 
right or back of unit. Both refrigerant lines need to be insulated. 

 
 Special Features (Field Installed): 

o All units should have refrigerant lines that can be oriented to connect from the left, 
right or back of unit. Both refrigerant lines need to be insulated. 

o Condensate Pump: 
 The condensate pump removes condensate from the drain pan when gravity 

drainage cannot be used. The pump is designed for quiet operation. The 
pump consists of two parts: an internal reservoir/sensor assembly, and a 

reservoir stops the cooling operation if the liquid level in the reservoir is 
unacceptable. 

 
III.  CONSTRUCTION 
 
 Shop and Working Drawings 
 The electrical work may not proceed without approved shop and working drawings. Any work 

performed before all required submissions being returned approved will be considered unauthorized 
and will not be paid for. Submit procedures providing a step-by-step breakdown of all construction 
activities for each major work item identified on the Contract Plans. The procedures should clearly 
indicate the order in which each item is to be performed and should accurately reflect the flow of 
construction in the field. The procedures should constitute a suitable working document for 
construction supervision in the field by a construction engineering inspector. Submit drawings 
according to CMS 625.06. Ensure the shop and working drawings consist of, but are not limited to, the 
following:  

 
1. Certified dimension prints of all electrical equipment. All drawings shall be drawn to scale. All details of 

a given part shall be clearly visible at the scale selected for that part with the exception of enlarged 
views of small details within a part may be used to improve clarity and prevent excessively large 
drawings. Drawings shall be prepared using the English system of units. 

  
2. A complete schematic wiring diagram including all power, control, and lighting connections. Identify 

both electrical devices and each wire between devices by an individual unique designation of letters, 
numbers, or a combination of both. Use such designations wherever the devices or wires appear on 
other drawings. Include a complete set of fully edited catalog cuts for materials provided for review at 
the time of schematic submittal.  

 
3. Layout drawings and internal connection diagrams of new/rehabilitated electrical equipment. 
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4. Identify conflicts between manufacturer’s instructions and the Contract Documents and submit a 

resolution for review and approval. 
 

5. Identify variations between Contract Documents and product or system limitations that may be 
detrimental to the successful performance of the completed work. 

 
6. A schedule of electrical apparatus which lists each electrical device by its designation as shown on 

the schematic wiring diagram and states for each device its rating, number of poles or contacts, 
function, catalog number, and location.  

 
7. A schematic conduit and wiring diagram of the fire alarm system.  

 
8. Assembly drawings of the warning gate housings locating and identifying all apparatus and equipment 

inside. 
 

9. Arrangement and complete construction details of the warning gates operating machinery. 
 

10. Detailed drawings showing the construction of the warning gate arms, including guying and bracing. 
 

11. Provide wiring diagrams of all warning gate electrical equipment. Development diagrams for the gate 
limit switch, rotary cam limit switch, door limit switches, and manual operation interlock switches. 
Suitably number all wires, color code, or both.  
 

12. Certified dimension prints of warning gate apparatus. Ensure certification states at a minimum the 
following: name and number of project, quantity required, left-hand or right-hand assembly, electrical 
rating, dimensions of outline of entire assembled gate in both the raised and lowered direction and the 
operation clearance needed, the mounting hole sizes and locations, housing and all external 
component material, and any other pertinent data to show that the apparatus meets the requirements 
of the plans and specifications.  
 

13. Results of warning gate wind testing.  
 

14. A complete set of layout and installation drawings for the electrical work showing the location and 
installation, including support and mounting details, of all electrical equipment and conduit physical 
layouts. Ensure these drawings are made to scale and show the exact location of all conduits, cables, 
boxes, and other electrical equipment as well as the method of supporting them. These drawings shall 
clearly indicate how the work is to be performed. 

 
15. A complete list of all spare parts provided as part of the contract. 

 
16. Final As-Built drawings shall be submitted at the completion of the project. Any deviations from the 

approved shop drawings shall be clearly indicated. These drawings shall be stamped “As-Built” above 
the title block. 
 

17. Provide sequential numbers on all transmittal forms. Resubmittals shall be numbered with an original 
submittal number and an alphabetic suffix.  

 
18. Submit all layout and installation drawings for the electrical work before the submission of pertinent 

working drawings for the structure so that provision for mounting of conduits, cables, and other 
electrical equipment, where required, can be shown on the structural working drawings. 

 
19. Ensure certified dimension prints of the apparatus state in the certification the name of the job, the 

application of the apparatus, device designation, number required, right-hand or left-hand assembly, 
electrical rating, number of poles or contacts, material, finish, and all other pertinent data to show that 
the apparatus meets the specified requirements. 
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Protection of Electrical Equipment 
Protect electrical equipment from water damage, rain, condensation, and water dripping or 
splashing on equipment and wiring, at all times during shipment, storage and construction (prior to 
final acceptance).  
 
Provide temporary electrical connections to equipment heaters, or provide temporary heaters, as 
required to prevent damage from moisture. Provide climate-controlled environment for the storage 
of control equipment/ assemblies during construction. Protect equipment from damage from 
mishandling, dropping, or impact. Do not install damaged equipment. 
 
Thoroughly dry out and put through special dielectric tests any apparatus subjected to possible 
injury by water or dampness (including the interiors of motor control equipment or any other 
electrical devices). 
 
Provide spare parts in sealed, uniform-sized cartons, with typed and clearly varnished labels to 
indicate their contents, and stored in a portioned lockable box. Also, provide a directory of 
permanent type describing the parts including the name of each part, the manufacturers’ number, 
and the rating of the device for which the part is a spare. Mark the spare parts to correspond with 
their respective item numbers as indicated on the elementary wiring diagram. 
 
Ensure spare parts are available at time of Functional Checkout. Replace spare parts used during 
Functional Checkout. 

 
 
 Construction Methods 

It is the intent of this Contract Document that only individuals of high competence and experience be 
utilized to perform this work. It is not the intent of these Contract Documents to identify all necessary 
methods, means, equipment, or appurtenances that will be required in order to accomplish the work 
required of this contract. Unless otherwise specified, all manufactured items, fabrications, 
components, assemblies and appurtenances that are to be removed, salvaged, repaired, 
rehabilitated, furnished new, installed or reinstalled under these Contract Documents is classified as 
Electrical Work.  
 
Prepare the detailed electrical shop drawings as required to fabricate and furnish the electrical 
equipment, define the installation and interconnection of the electrical equipment, and test and verify 
that the completed electrical system installation and performance is satisfactory with respect to the 
requirements of these Contract Documents. 
 
Prepare detailed shop drawings of electrical system conduit and wiring to provide the functionality 
specified in the Contract Documents.  

 
 Factory Inspection and Testing 
 Provide the testing plan including testing forms, acceptance criteria and equipment included in the 

testing to the engineer for review and acceptance. The engineer will witness all standard tests and 
special tests required. Do not ship any equipment from the factory until it has been released for 
shipment by the engineer. Provide notification a minimum of 21-day notice in advance of the date of 
the tests so that arrangements can be made for the engineer to be present at the tests. 

 
During the witnessed inspection also check for conformity all nameplate legends, conductor 
identifications, instrument scales, escutcheon plate engraving, and all other details of construction. 
The West MCC buckets and East MCC require a factory inspection before being shipped to the 
bridge. 

  
Conduits 
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Install conduit in accordance with NECA Standard Practice and in accordance with manufacturer’s 
instructions. 
 
Provide the interior surfaces having a smooth finish and free of burrs or projections which might cause 
injury to the cables. Ensure all conduits are free from blisters, cracks, or injurious defects. Ream 
conduits at each end after being threaded. Connect sections to each other with screw couplings made 
up so that the ends of both conduits will butt squarely against each other inside of the coupling. Install 
conduits to be continuous and watertight between boxes or equipment.  Protect conduits from the 
entrance of water or other foreign matter by being well-plugged overnight or when the work is 
temporarily suspended. 
 
Make conduit bends and offsets by cold bending using approved methods and equipment. The use of 
a pipe tee or vise for bending conduit will not be permitted. Discard all conduit that have been crushed 
or in any way deformed. Ensure all bends are long sweep, free from kinks, and of such easy 
curvatures as to permit the drawing of conductors without injury. Make conduit runs with as few 
couplings as standard lengths will permit. Ensure the total angle of all bends between any 2 boxes or 
cabinets does not exceed three 90-degree bends, not exceeding 270 degrees, unless otherwise 
approved by the Department. Ensure the radius of curvature of pipe bends is not less than 8 times the 
inside diameter of said conduit. Long running threads will not be permitted. Use pull boxes whenever 
necessary to facilitate the installation of the wire. 

 
 Securely clamp and support all conduits at intervals not exceeding 6 feet in length in accordance with 

AASHTO Section 8.10.1 general requirements. If structural steel or other obstructions prevent 6 foot 
spacing it must be approved by the Engineer. Securely clamp conduit runs exposed on the steel 
structure to the steel work. Ensure the clamps, in general, consist of U-bolts attached to structural 
steel supports bolted to the members. Ensure the minimum thickness of the structural supports is 3/8 
inch. Arrange supports so that conduits rest on top of the support and U-bolts rest on top of the 
conduits. Unistrut is also permitted to be used. The use of J-bolts to fasten structural supports or to 
clamp conduits will not be permitted. 

 
 At any point where a conduit crosses an expansion joint longitudinally and or laterally or where 

movement between adjacent sections of conduit can be expected, install conduit expansion/deflection 
fittings. Provide bronze expansion fittings with flexible bonding jumpers to maintain the electrical 
continuity across the joints.  Ensure the fittings permit a total conduit movement of 4 inches. 

 
Do not use condulets for pulling more than ten conductors or for making such turns in conduit runs 
or for branching conductors, except for indoor wiring to lighting fixtures and receptacles. At any 
point where a conduit crosses an expansion joint, or where movement between adjacent sections 
of conduit can be expected, install bronze or alloy expansion fittings. Arrange conduit to maintain 
headroom and present neat appearance. Route exposed conduit parallel and perpendicular to 
walls. Maintain adequate clearance between conduit and piping. Maintain minimum 6 inches 
crossing and 12 inches paralleling clearance between conduit and surfaces with temperatures 
exceeding 40 degrees C. 

 
 Carefully examine all conduit and fittings before installing. Set aside all pieces having defects and 

remove from the site. Make all bends with standard size conduit elbows.  Bends and offsets can be 
made with a power bender or hicky without kinking or destroying the plastic surface or smooth bore of 
the conduit when approved by the engineer. Assemble the conduit hand tight and then using strap 
wrenches tighten 2 more turns. Touch up wrench marks or chuck marks with the appropriate touch-up 
compound. Perform all cuttings and threading as recommended by the conduit manufacturer.  Coat all 
exposed threads with conduit manufacturer’s supplied coating material. 

 
 Cap the ends of conduits under installation, spare conduits, empty conduits, and stubs during and 

after construction with plastic caps, tape is not acceptable. Ensure that no moisture or other matter is 
in or enters the conduits. Provide the ends of all conduits projecting into boxes and equipment 
enclosures with bronze insulated grounding bushings. Ensure the insulated portion is of molded 
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phenolic compound, and each fitting has a screw type combination lug for bonding. Bond together all 
bushings in all boxes or enclosures with No. 8 AWG bare copper wire. 

 
 Carefully clean all conduits both before and after installation. Upon completion of the conduit and box 

installation, clear each conduit by snaking with a steel band and attach to it an approved tube cleaner 
equipped with a mandrel of a diameter at least 85 percent of the nominal inside diameter of the 
conduit and with a wire brush of the same diameter as the conduit. Then pull the cables. Provide both 
ends of each conduit run, entry into enclosures, boxes, equipment fixtures, etc., with a brass tag 
having the same number stamped thereon according to the conduit diagrams. 

 
Use flexible metal conduit only for the connection of motors, limit switches, and other devices 
whose position has to be adjusted periodically. Make connections between the rigid conduit 
system and all movable motors and movable limit switches with flexible metal conduit with 
couplings and threaded terminal fittings. Use only fully interlocked flexible metal conduit. Do not 
use flexible metal conduit extensions longer than 2 feet in length and provide with bonding 
jumpers. Install flexible metal conduit as to drain away from the device it serves. 

 
 Fire alarm conduit and wiring must be separate from all other conduit and wiring. 
 
 Boxes 
 Stainless Steel Box – Ensure junction and terminal boxes and cabinets are NEMA 4X type 316 

stainless steel enclosures with hinged, stainless steel doors supported by a continuous stainless steel 
hinge with removable pin. Continuously weld seams and ground smooth. Provide each enclosure with 
stainless steel fast operating door clamp assemblies and oil-resistant gasket to ensure a watertight 
seal. Provide all boxes with breathers and drains.  

 
 Provide surface mounted interior and exterior boxes with external mounting lugs. Do not drill box for 

more conduits or cables than actually enter it. Provide exterior boxes with 1/2-inch combination drain 
and breather fittings.  

 
 Provide terminal boxes of sufficient size to provide ample room for the terminal blocks, interior wiring, 

and the installation of conduit terminations. Provide interior mounting buttons with tapped holes for 
mounting the terminal blocks.  Provide terminal blocks in each terminal box for the connection of all 
conductors including spare conductors entering the box plus at least 10 percent spare terminals. 
Mount all terminal blocks and boards on suitable straps or structural steel brackets in such a manner 
as to permit routing the conductors behind the terminal blocks. Provide terminal blocks of 1 piece 
blocks suitable for use in highly corrosive atmospheres.  

 
Cast Iron Box – Provide cast iron pull, junction, and terminal boxes, hot-dip galvanized inside and out, 
and with gasketed, checked, steel recessed covers held with stainless steel screws and provided with 
drains.  

 
Provide slip holes for conduit entrances into boxes. Fasten with lock nuts so as to be concrete tight. 
Size all boxes in accordance with the requirements of the National Electrical Code. 

 
Provide terminal boxes of sufficient size to provide ample room for the terminal blocks, interior wiring, 
and the installation of conduit terminations. Provide interior mounting buttons with tapped holes for 
mounting the terminal blocks. 
 
Concrete Box – Provide concrete pull, junction, and terminal boxes with precast concrete construction 
with a bottom that allows for drainage. 
 
Provide terminal boxes of sufficient size to provide ample room for the terminal blocks, interior wiring, 
and the installation of conduit terminations.  

 
Size all boxes in accordance with the requirements of the National Electrical Code. 
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 Hardware and Supports 

Fabricate supports for conduits, cables, boxes, cabinets, disconnect switches, small limit switches, 
and other separately mounted items of electrical equipment from structural steel a minimum of 3/8 
inch thick. Include clip angles and other supporting members which are fabricated from structural steel 
plates and shapes and bolted to the structural members with the structural steel.  
 
Provide structural steel brackets, boxes, and other equipment mounted on concrete surfaces with a 
full neoprene gasket at least 1/16-inch thick between the equipment and the surface of the concrete. 
 
Provide expansion anchors for fastening equipment or brackets to concrete surfaces of wedge type 
anchor bolts locked in place by an expansion wedge as the nut is tightened. Ensure all parts of the 
expansion anchors are type 316 stainless steel. Drill holes for the anchors to the size and depth 
recommended by the manufacturer using carbide tipped masonry drills. 
 
Provide type 316 stainless steel mounting bolts, nuts, washers, and other detail parts used for 
fastening boxes, conduit clamps, brackets, and other electrical equipment. Provide hexagonal bolt 
heads and nuts with medium-series lock washers. Performed metal framing channels such as unistrut 
shall be type 316 stainless steel.  
 
Wiring and Cables 
Provide wiring and cables of sufficient size and number as may be required for the installation in 
accordance with the Contract Plans or approved working drawings. 
 
Do not install wiring in any conduit before all joints are made up tightly and the conduits rigidly secured 
in place. Draw the cables into conduits without injury to the wires or their insulation or covering.  Leave 
sufficient slack in all cables to permit proper connections in boxes, cabinets, and enclosures. 
 
Permanently and clearly tag both ends of every single length of conductor in accordance with the 
same numbers or designations appearing on the approved wiring diagrams with typed heat shrink 
labels. 
 
Neatly form conductors inside terminal boxes, the control console, and control panels into cables and 
lace with approved cable ties with the individual conductors leaving the cable at their respective 
terminal points. Loop these conductors to allow a minimum of 3 inches of free conductor when 
disconnected.  Hold the formed cables securely away from the terminals and from contact with the 
enclosure by means of approved insulating supports. 
 
Permanently mark each terminal of all terminal blocks to show the same number or designation as 
appears on the wire connected thereto. 
 
Wire nut splices shall not be permitted for splicing or terminating conductors. Wherever it becomes 
necessary to join or branch conductors, use terminal blocks or tubular compression splices with shrink 
wrap sleeves. Clearly tag wires and terminal blocks. 
 
Terminal Boxes 
Ensure pull boxes, terminal boxes, and all other miscellaneous housings used for pulling wires, 
terminating wires, or otherwise used to install electrical equipment, are NEMA 4X stainless steel.  
 
Provide drip proof enclosure opening with a rolled edge and cover held closed with clamps. 
 
 
Provide enclosures larger than 12 inch in any dimension with a continuous stainless steel hinged 
cover with a glued in neoprene gasket. 
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Provide sheet metal enclosures with O-ring sealing hub connectors, drain fittings, and not less than 
four mounting lugs. 
 
Terminal Blocks 
Furnish and install terminal blocks rated at 600 V. Furnish channel mounted screw cage box clamp 
type terminal blocks for No. 8 AWG and smaller conductors, with vibration proof nonferrous screw.  
 
Provide terminal blocks in groups of 12 with interlocking “finger safe” type barriers with white marking 
strips. 
 
Furnish power distribution terminal blocks for No. 6 AWG and larger conductors, three-pole, suitable 
for copper conductors, UL rated for amperage equal to the largest conductor it accommodates and 
made of copper. 
 
Provide all current carrying components with corrosion resistant plating on nonferrous hardware. Do 
not use aluminum components if installed outside of the conditioned spaces of the Tender House. 
 
Provide terminal blocks with wire protectors to physically isolate the conductor from the terminal 
screw. 
 
Do not use terminal blocks that require special tools. 

 
 Grounding and Bonding 

Prevent the energizing of enclosures, cabinets, electrical raceway and boxes, light poles, and any 
other conductive items. Ensure all enclosures and electrical equipment and all other metal parts in the 
proximity of current carrying conductors or equipment are bonded together and solidly connected to a 
ground bus. Ensure ground testing is performed in accordance with the requirement of the NETA-
ATS. 

 
Final Acceptance Testing 
Demonstrate by testing that all electrical equipment is in working order within the manufacturer’s 
published limits. Ensure all voltmeters, ammeters, insulation resistance testers, etc. have been 
calibrated within one year of the start of testing and calibration certificates are available for review. 
Start testing after the contractor has performed internal checks and testing to prove the electrical 
equipment has been set to the contract parameters. The contractor is responsible for installing the 
electrical equipment correctly and verifying the electrical system is fully functional prior to final 
acceptance testing witnessed by the engineer.  
 
Produce test documentation, submit for acceptance, and arrange for and provide all the necessary 
field tests to demonstrate that the entire electrical and mechanical systems are in proper working 
order and as specified. Include continuity and insulation resistance testing of conductors, operational 
testing of channel navigation lights, fire alarm, sidewalk lighting, motor control centers, panelboards, 
surge protector, transformer, warning gates and traffic tree, for proper wiring, connection to ground, 
and functionality. 
 
Prepare a detailed testing plan, in spreadsheet format with a pass/fail checklist, including testing 
forms, acceptance criteria and equipment included in the testing to the engineer for review and 
acceptance. Submit the procedure to the engineer for approval at least 30 days before testing. All 
testing and values obtained are subject to review and acceptance. Should the tests show that any 
piece of equipment, cable or wiring connection, in the judgment of the engineer, is defective or 
functions improperly, make such adjustments, replacements, or both as to make the installation 
satisfactory to the engineer and at no extra cost. Ensure any deviation from the acceptance criteria 
stated in the provided forms is brought to the attention of the engineer and upon resolution, is retested 
until it is brought into compliance. The engineer shall be notified at least 30 days in advance of when 
final acceptance testing will take place. Ensure all field testing is witnessed by the engineer. 
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Operate all mechanical and electrical systems through a minimum of 10 continuous cycles of 
operation without failure, overheating, or any other abnormal conditions. Ensure the testing covers all 
modes of operation and includes all possible interlocking failures and recovery. Simulate all faults and 
alarms and detail their responses. If failure, overheating, or any other abnormal conditions exist, repair 
the equipment at no additional cost and repeat the 10 continuous test cycles until successful 
completion.    
 
Ensure all testing and analysis complies with the latest ANSI/NETA ATS manual.  
 
Ensure the warning gate manufacturer representative is available to witness the final acceptance 
testing. Ensure the representative can supervise all adjustments to the equipment; locating faults or 
defects and correcting them if possible; and obtaining from the manufacturer new parts or 
replacements for apparatus that do not perform satisfactorily.  
 
Ensure field operational tests of the warning gates demonstrate the proper manual operation, proper 
automatic operation, balance condition of the gate arms such that a stationary arm remains in the 
same position when the brake is released, normal motor running current at all positions and directions 
of operation, wind resistance, and other operational features specified herein.  
 
Warranty 
All electrical equipment and systems installed on the bridge shall be warranted against material 
defects and workmanship for a minimum period of one year after the date of the final bridge 
acceptance unless specifically noted otherwise within these Specifications or in the Contract Plans.  
 
Training and Operation & Maintenance Manuals 
Provide training materials and training facilities for bridge operator and bridge service personnel. All 
training material shall relate directly to and be cross referenced to the Operating and Maintenance 
manuals. Submit material for training 30 days in advance for review and acceptance. Include layout 
drawings, working drawings, catalog cut sheets, as-built wiring diagrams, operating instructions, 
maintenance instructions, parts identification listings, maintenance schedules, and a suppliers list with 
the manuals to be provided to the engineer. 
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IV. METHOD OF MEASUREMENT AND BASIS OF PAYMENT 
 

Measurement 
The Contractor shall complete all work specified in these Special Provisions and as shown on the 
Contract Plans. Measurement of the electrical work shall be based on completion of the following 
work items: 

Item # Locations Pay Quantity 

Special – Electrical Work – Rehabilitate West Motor Control 
Center 1 1 

Special – Electrical Work – Replace East Motor Control 
Center 1 1 

Special – Electrical Work – Replace Navigational Lights 1 1 
Special – Electrical Work – Replace Panelboards 3 1 

Special – Electrical Work – Replace Fire Alarm System 3 1 
Special – Electrical Work – Install Sidewalk Lighting  1 1 
Special – Electrical Work – Relocate Transformer  1 1 
Special – Electrical Work – Replace HVAC Unit 1 1 

Special – Electrical Work – Electrical Spare Parts 1 1 
Special – Electrical Work – Final Acceptance Testing 1 1 
Special – Electrical Work – Replace East Traffic Tree  1 1 
Special – Electrical Work – Replace Warning Gates 4 1 

Special – Electrical Work – Electrical Spare Parts Warning 
Gate 1 1 

Special – Electrical Work – End Floorbeam Replacement 2 1 

The locations are listed only for the Contractor’s convenience in determining the volume of work 
involved and are not guaranteed to be accurate. Prospective bidders shall verify these quantities 
before submitting a bid. No adjustments other than for approved changes will be made in the 
lump sum contract prices, even though the actual locations required may deviate from those 
listed. 
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Basis of Payment 
The lump sum contract price for each work item shall be full pay for performing the work in the 
Contract Documents. 

Item # Pay 
Quantity Description Unit 

Special – Electrical Work – 
Rehabilitate West Motor 

Control Center 
1 Rehabilitate Lump Sum 

Special – Electrical Work – 
Replace East Motor Control 

Center 
1 Furnish and Install Lump Sum 

Special – Electrical Work – 
Replace Navigational Lights 1 Furnish and Install Lump Sum 

Special – Electrical Work – 
Replace Panelboards 1 Furnish and Install Lump Sum 

Special – Electrical Work – 
Replace Fire Alarm System 1 Furnish and Install Lump Sum 

Special – Electrical Work – 
Install Sidewalk Lighting  1 Furnish and Install Lump Sum 

Special – Electrical Work – 
Relocate Transformer  1 Relocate Lump Sum 

Special – Electrical Work – 
Replace HVAC Unit 1 Furnish and Install Lump Sum 

Special – Electrical Work – 
Electrical Spare Parts 1 Spare Parts Lump Sum 

Special – Electrical Work – 
Final Acceptance Testing 1 Final Testing Lump Sum 

Special – Electrical Work – 
Replace East Traffic Tree 1 Furnish and Install Lump Sum 

Special – Electrical Work – 
Replace Warning Gates 1 Furnish and Install Lump Sum 

Special – Electrical Work – 
Electrical Spare Parts 

Warning Gate  
1 Spare Parts Lump Sum 

Special – Electrical Work – 
End Floorbeam 
Replacement  

1 Disconnect, Furnish and Install Lump Sum 
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OHIO DEPARTMENT OF TRANSPORTATION 
SPECIAL PROVISION FOR 

MECHANICAL REHABILITATION WORK 
October 23, 2020 

 
 
I. DESCRIPTION 
 

General 
The mechanical work shall be as shown on sheets M1 though M5A of the Contract Plans and as 
specified in these Special Provisions. This work shall consist of the following:  
 

 Install new brake covers with removable side panel. 
 Remove Existing, Furnish and install new slewing ring bearing access upper and lower cover 

plates  
 Purge, Flush and Clean Center Bearing and all associated components 
 Install new gasket at the slewing ring bearing access cover plates. 
 Completely Grease all Center Bearing Components  
 Purge, clean and properly re-lubricate all lubricated mechanical components including but not 

limited to, primary reducer, all couplings, bearings, end jack assemblies and open gearing 
 Replace primary reducer access covers seals 
 Replace floating shaft coupling seals and vertical gear shaft floating seals. 
 Clean and paint all operating machinery in accordance with OSHA/ANSI specifications for 

machinery components.  
 Temporarily remove the existing end jack machinery assembly and store during floorbeam 

replacement. Reinstall existing end jack machinery on new floorbeam. 
 
The Contractor shall be responsible for the coordination of this work with all other work items 
necessary to complete this work while meeting the requirements of the Contract Documents. 

 
All existing machinery shall be protected from damage, dirt, and paint.  The Contractor shall repair any 
damage to existing machinery that may occur as a result of construction activities to the satisfaction of 
the Engineer at no additional cost to the project. 
 
Hierarchy of Plans, Specifications, and Industrial Standards 
All machinery shall conform to the requirements of the 2007 AASHTO Standard Specifications for 
Movable Highway Bridges (SSMHB) and all interim revisions.  If there is a discrepancy between the 
AASHTO Specifications, the Contract Plans, and/or these Special Provisions, the most stringent 
requirement as determined by the Engineer will apply. 
 
Standards 
Standards referred to in the Special Provisions and on the Contract Plans are published by the 
following organizations and are directly applicable to the material and workmanship required for this 
work: 
 

1. American Society for Testing and Materials (ASTM) 
2. American National Standards Institute (ANSI) 
3. American Association of State Highway Transportation Officials (AASHTO) 
4. American Iron and Steel Institute (AISI) 
5. American Gear Manufacturers Association (AGMA) 
6. Society of Automotive Engineers (SAE) 
7. National Electrical Manufacturers Association (NEMA) 
8. American Welding Society (AWS) 
9. Society for Protective Coatings (SSPC) 
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Substitutions 
Items specified by manufacturer name or part number within these Special Provisions may be 
replaced by an equivalent item by another manufacturer, subject to approval by the Engineer, with the 
understanding that all changes required by the substitution shall be made by the Contractor at no 
additional cost to the project. Item equivalency shall be determined at the sole discretion of the 
Engineer and may be based on one or more of the following: quality, function, ease of maintenance, 
physical size, reliability, value, load capacity (static and dynamic), durability, standardized component, 
availability and other criteria as deemed appropriate by the Engineer. 
 
Qualifications 
Only individuals of high competence shall be utilized to perform the work required by this Contract.  
Competence shall be evaluated through the following criteria: 
 

Supervising Personnel 
The mechanical work as defined in these Special Provisions and shall be supervised and 
directed by foremen and supervising engineers, each with a minimum installation and 
design experience of two movable bridge machinery projects. Evidence of experience 
shall be submitted in resume format to the Engineer for approval and shall include the 
following: 
 

1. Description of two movable bridge machinery projects to include the type of 
bridge and type and size of mechanical machinery drives associated with the 
project 

2. Duration of each project including start and completion dates 
3. Position held for each project 
4. Location of each project 
5. References, including names and current contact information for each project 

 
Workforce 
The work defined in these Special Provisions shall be performed by millwrights 
experienced in this class of work. The millwrights must have a minimum of five years’ 
experience in the wide range of skills typically associated with the millwright profession.  
The workers’ experience shall include disassembly and installation of bearings, 
couplings, gearing and other mechanical machinery of similar size to the machinery to be 
worked on or supplied under this Contract. In addition, the workers shall have 
demonstrated experience with all aspects of the tools and equipment typically associated 
with this type of work.  Evidence of experience shall be submitted in resume format to the 
Engineer for approval and shall include the following: 
 

1. Description of applicable projects over a five-year period, to include types and 
size of mechanical machinery associated with the project 

2. Duration of each project including start and completion dates 
3. Position held for each project 
4. Location of each project 
5. References, including names and current contact information for each project 
 

Any evidence that indicates that the relevant aspects of the work for one or more of the 
projects submitted as experience was not performed by the candidate or that the project 
was not successful will be cause for rejection.  The mechanical work shall be conducted 
only by personnel who have been approved by the Engineer. 
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Submittals 
Shop Drawings, Final Record Drawings, Certified Drawings, Operation and Maintenance Manual, 
Machinery Installation Procedures and other required submittals specified within these Special 
Provisions shall be submitted to the Engineer for review.  Submittals that do not meet the minimum 
requirements identified below will be considered non-responsive and will be returned without review.  
Submittals that have not been approved or require correction shall be resubmitted until such time as 
they are acceptable to the Engineer, and such procedure shall not be considered cause for delay.  
The Contractor shall bear all costs for damages which may result from ordering or fabrication of any 
materials prior to acceptance of Shop Drawings.  The Contractor may request in writing from the 
Engineer approval to order raw materials of the correct type for later fabrication from approved Shop 
Drawings after they have been accepted. Such approval by the Engineer shall be in writing.  No 
installation, repairs or painting of mechanical components shall commence without approved work 
and installation procedures, supporting drawings and documents. 
  

Material Submittals 
The Contractor shall submit copies of all manufacturers information and data for raw 
materials or standard, custom or proprietary products. These shall include specifications, 
maintenance, installation and repair instructions and procedures for the following items, 
but not excluding other items, materials and documents not specifically mentioned. 
  

1. Brake covers 
2. Slewing ring bearing sealant and access cover plates  
3. Coupling Seals 
4. Primary reducer access cover seals 
5. Bolts, Nuts, Washers, and other Fasteners 
6. Paint 
7. Lubricants 
8. Standard stocked items 

 
Field Verified Dimensions 
Dimensions indicated on the Contract Plans are nominal and intended for information.  
The Contractor shall coordinate the interface of the mechanical systems with the 
structure in the preparation of the Shop and Assembly Drawings. The dimensions 
indicated on the Contract Plans have been obtained from limited site survey and review 
of the available documents for the bridge.   
 
The Contractor shall field survey and measure the existing machinery and structural support 
components, as required, to ensure that the replacement components and other system 
modifications and repairs as designed and detailed in the plans will fit into the existing 
machinery systems as intended. All such survey and measurement shall be done before 
preparation of the shop plans or working drawings and before performing work at the bridge. 
The Contractor shall be responsible to ensure the field measuring accuracy is sufficient to 
properly fabricate and repair mechanical components. The Contractor shall notify the 
Engineer of any dimensional deviations found during the field verification.   

  
Certified Drawings 
The Contractor shall obtain certified drawings and data sheets for all manufactured 
standard and custom products and lubricants and utilize it in the preparation of the Shop 
and other Drawings. The certified drawings shall be submitted in support of the Shop and 
other Drawings. The Contractor shall notify the Engineer of any deviations from the 
Contract Plans. 
  
Drawing Submittals 
Working drawings shall be prepared to depict all work to be performed as part of this 
Contract.  Shop and Assembly Drawings shall be submitted for all components that are 
custom built for this project.  Any deviations from the work depicted on the Contract Plans 
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or alterations proposed by the Contractor which affect the integrity or capacity of the 
machinery shall be signed and sealed by a Professional Engineer licensed in the state of 
Ohio.   
 
Under no circumstance shall mechanical components be fabricated from the Contract 
Plans.  Working drawings which are reproductions of the Contract Drawings, either in part 
or in their entirety, shall be considered non-responsive and shall be returned without 
review.  
 
The Contractor shall submit electronic version of all working drawings and paper copies 
upon request, unless otherwise directed, that include Shop and Assembly Drawings.  All 
working drawings shall conform to the following:  
 

1. All drawings shall be drawn to scale.  All details of a given part shall be clearly 
visible at the scale selected for that part with the exception that enlarged views of 
small details within a part may be used to improve clarity and prevent excessively 
large drawings.  

2. Separate details shall be provided for all opposite hand components. 
3. Drawings shall be prepared using the English system of units.  This shall apply to all 

dimensions, surface finishes and fits between mating components. The Contractor 
may include metric units parenthetically if so desired.   

4. All field-verified dimensions shall be clearly identified and distinguished from other 
dimensions on the Shop Drawings.   

5. Tolerances shall be provided for all drawing dimensions, either directly or via a 
standard tolerance block. 

6. Parts shall be dimensioned with appropriate tolerances to ensure that components 
of a common purpose that are fabricated from the same detail are interchangeable. 

7. Materials for each item shall be given using reference to standard specifications by 
the organizations listed under General Materials (Section II). 

8. All appropriate weld symbols along with stress relieving process for weldments. 
9. Instructions for cleaning and painting the machinery. 
10. Proprietary parts shall be shown in outline on the drawings with sufficient 

dimensions and data to determine the clearances required for installation and 
operation. 

11. Certified dimension prints and data sheets from manufacturers shall state pertinent 
ratings of the equipment and material, and shall indicate, when applicable, 
provisions for adding, draining, and checking the lubricant, method of lubrication, 
amount and type of lubricant required and type of fittings, the location of inspection 
openings and the location and type of venting devices. 

12. The Contractor shall identify conflicts between manufacturers’ instructions and 
Contract Documents and submit resolution for review and approval. 

13. The Contractor shall identify variations between Contract Documents and product or 
system limitations that may be detrimental to the successful performance of the 
completed work. 

14. Complete shop Bill of Materials shall be included for all materials. The computed 
shipping and operating weights of materials shall be stated on the Shop Drawing 
upon which it is detailed. 

15. Complete Assembly and Construction Drawings shall be furnished.  These 
drawings shall clearly indicate how all work is to be performed.  

16. Assembly and Construction Drawings shall be given identifying marks and essential 
dimensions for locating each part or assembled unit with respect to the bridge or 
equipment foundation.  Each part shall be cross-referenced to the Shop Drawing on 
which it is detailed. 

17. Final “As-Built” Shop, Assembly and Construction Drawings shall be submitted at 
the completion of the project.  Any deviations from the approved Shop Drawings 
shall be clearly indicated.  Reproducible drawings shall be made on the Contractor’s 
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standard title block and drafted to the City’s standards.  These drawings shall be 
stamped "As Built", immediately above the title block.  

18. The Contractor shall sequentially number all transmittal forms.  Resubmittals shall 
be numbered with original submittal number and an alphabetic suffix. 

 
Procedure Submittals 
The Contractor shall submit procedures providing a step-by-step breakdown of all 
construction activities for each major work item identified on sheet M1 of the Contract 
Plans.  The procedures should clearly indicate the order in which each item is to be 
performed and should accurately reflect the flow of construction in the field.  The 
procedures should constitute a suitable working document for construction supervision in 
the field. 
 
The procedures shall address machinery repair means and methods including but not 
limited to the following:  

 New brake cover installation 
 New slewing ring cover plate and sealant installation 
 Coupling seal replacement 
 Center Bearing Components Purging, Flushing, Cleaning and Re-lubrication. 
 Primary reducer draining, flushing, cleaning, and lubricating process 
 Lubrication removal, disposal and re-lubrication processes 
 Cleaning, painting and containment procedures of all mechanical components 
 Reinstallation and alignment of existing end jack machinery on the new 

floorbeam  
 
The procedures shall contain sufficient detail to demonstrate to the Engineer that the 
Contractor has full knowledge of the work to be performed.  
 
Installation procedures for components of standard manufacture shall contain the 
manufacturer’s recommended alignment tolerances for a new installation, which will be 
the basis for acceptance of such parts. Installation procedures for custom-manufactured 
components shall contain alignment tolerances as specified in the Contract Documents. 
 
Submittal quantities and acceptance guidelines shall be per the Drawing Submittals 
requirements. 
  
Schedule Submittals 
The Contractor shall submit a detailed work schedule identifying the progression of work 
to be performed under this Contract.  The schedule shall include, as a minimum, all major 
work items identified on sheet M1 of the Contract Plans.  When work is to be performed 
during a marine and/or vehicular outage, the schedule shall provide a daily or hourly task 
breakdown clearly identifying those tasks on the critical path to return the bridge to 
service within the allotted outage.  All tasks shall be referenced to the main work items in 
the approved work procedures.   
 
Schedules for all work that must be performed during a marine and/or vehicular outage 
must be submitted a minimum of 6 weeks in advance of the outage and approved 14 
days in advance of the outage or the outage will be delayed accordingly. 
 
Submittal quantities and acceptance guidelines shall be per the Drawing Submittals 
requirements. 
  

General Quality Assurance  
The Engineer reserves the right to inspect all machinery at the point of manufacture prior to shipping.  
No items shall be fabricated, machined, welded, cast or forged without sufficient advance notification 
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to the Engineer to permit scheduling of inspection.  The Contractor shall furnish all facilities and 
provide for free access at the plant or shop for the inspection of material and workmanship, and to 
witness shop tests.   
 
The Inspector shall base all inspections on the requirements of the Contract Plans, the Special 
Provisions, any referenced codes or standards and the Contractor's approved submittal documents.  
The Inspector shall have the authority to recommend to the Engineer rejection of material or 
workmanship that does not satisfy Contract requirements.  The final decision for rejection shall be 
made by the Engineer.  The Contractor shall replace or repair to the satisfaction of the Engineer any 
such rejected item.  All such replacements or repairs shall be made at no cost to the project. 
 
The Engineer or its designated representative will make inspections of equipment and machinery 
throughout the construction period.  Any defects, deficiencies, or deviations from the Contract Plans or 
Special Provisions discovered during such inspections shall be corrected at no cost to the project.  
Shop approval of machinery does not relieve the Contractor from making such repairs to parts which 
are found to be deficient at a later time (regardless of prior inspection or approval) as directed by the 
Engineer. 
 
The Contractor shall furnish without charge test specimens required and all labor, testing machines, 
tools, and equipment necessary for physical tests and chemical analyses.  Copies of test reports for 
all tests shall be submitted to the Engineer. 

   
II. GENERAL MATERIALS  

 
All materials shall be new and shall meet the minimum requirements of the standards indicated on the 
Contract Plans and as specified herein unless otherwise noted.  All materials shall be supplied by 
manufacturers who have supplied similar materials for similar applications for a period of not less than 
10 years.  
 
Fasteners 
Provide all bolts for connecting machinery parts to each other or to supporting members as shown on 
the Plans or specified otherwise and ensure the bolts conform to one of the following types:  

1. Machinery Fit, High-Strength Bolts 
2. High Strength Turned Bolts, Turned Cap Screws and Turned Studs. 
2. Stainless Steel Bolts 

 
Ensure all high strength bolts shown on the Mechanical Plans are machinery fit unless otherwise 
noted. Ensure all high strength bolts meet the requirements of ASTM A449. Connect all high strength 
bolts using nuts meeting the requirements of ASTM A563. 
 
Individually ream holes for Machinery Fit high strength bolts to provide a clearance of not more than 
0.01-inch with the actual bolt for that hole. Check clearance with a 0.011-inch wire. The hole is 
considered too large if the wire can be inserted into the hole together with the bolt. The maximum 
clearance for Structural Fit high strength bolts is 1/16-inch between the bolt shank and hole. 
 
Provide turned bolts, turned cap screws, and turned studs with turned shanks and cut threads. Ensure 
each turned bolts have semi-finished, washer-faced, hexagonal heads and two hexagonal head nuts. 
Ensure turned cap screws have finished washer-faced, hexagonal heads. Ensure all finished shanks 
of turned fasteners are 1/16-inch larger in diameter than the diameter of the thread, which determine 
the head and nut dimensions. Ensure the shanks of all turned fasteners have Class LC6 fit in the 
finished holes per ANSI Standard B4.1. Detail all turned fasteners on Working Drawings. 
 
Provide stainless steel bolts meet the requirements of ASTM A193, Grade B7 unless otherwise noted. 
Connect stainless steel bolts using ASTM A194 nuts.  
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Conform to ANSI Standard B18.2.3.7 – Heavy Hex Structural Bolts for the dimensions of all bolt 
heads, up to and including size 1 1/2-inch. Conform to ANSI B18.2.3.5 – Hex Bolts for bolt sizes 1 5/8-
inch to 4-inches. ANSI Standard B18.2.4.6 – Heavy Hex Nuts specifies the requirements of all Heavy 
Hex nuts and ANSI Standard B18.2.4.2 – Hex Nuts specifies the requirements of all Hex Nuts. 
 
Conform to ANSI Standard B18.3 for the dimensions of socket-head cap screws, socket flathead cap 
screws, and socket-set screws. Furnish screws made of heat-treated alloy steel, cadmium-plated, and 
with a self-locking nylon pellet embedded in the threaded section. Unless otherwise called for on the 
Plans or specified herein, provide set screws of the headless safety type, with coarse thread series, 
and cup points. Do not use set screws to transmit torsion nor as the fastening or stop for any 
equipment that contributes to the stability or operation of the bridge. 
 
Provide coarse thread series threads for bolts, nuts, and cap screws with a tolerance Class 2A bolts 
and nuts per ASME Standard for Unified Inch Screw Threads. 
 
Spotface bolt holes through unfinished surfaces for the head and nut, square with the axis of the hole. 
Unless otherwise called for, subdrill all bolt holes in machinery parts or connecting these parts to the 
supporting steel work at least 1/16-inch smaller in diameter than the bolt diameter. After the parts are 
correctly assembled and aligned, ream assemble for the proper fit at assembly or at erection with the 
steel work. 
 
Drill or ream assembled all elements connected by bolts to assure accurate alignment of the hole and 
accurate clearance over the entire length of the bolt within the specified limit. 
 
Ream or drill holes in shims and fills for machinery parts to the same tolerances as the connected 
parts at final assembly. 
 
Wherever possible, insert high strength bolts connecting machinery parts to structural parts or other 
machinery parts through the thinner element into the thicker element. 
 
Install high-strength bolts with an ASTM F436 hardened plain washer at each end. 
 
Furnish positive locks of an approved type for all nuts, unless otherwise noted. If double nuts shall be 
used for all connections requiring occasional opening or adjustment. Lock washers used for securing 
will be made of tempered steel and dimension of lock washers will be per SAE regular dimensions. 
Ensure the lock washer material meets SAE tests for temper and toughness. 

 
Provide fasteners manufactured in the United States and clearly mark with the manufacturer's 
designation. 

 
Lubrication 
Size of grease lubricating fittings shall be standardized and shall be of the giant button head type 
unless indicated otherwise on the Contract Plans or the location of the fitting requires the use of a 
fitting that is smaller than the giant button head fitting.  Under no circumstance shall the use of more 
than two different types of grease fittings be permitted.  Fittings shall be located in a protected and 
conveniently accessible position for use and shall be connected to the points requiring lubrication by 
pipe extensions where necessary.  All fittings and pipe material shall be stainless steel meeting ASTM 
A312 Type 304 or 316.  All piping necessary to provide access for lubrication shall be clearly indicated 
on the Shop Drawings and all pipe components listed in the Bill of Materials. 
 
Lubricant to be removed from mechanical components shall be properly contained when removing 
and transporting off the bridge. The bridge structure and all other components of the bridge shall not 
be fouled at any time of the removal or re-lubrication of the various mechanical components. No 
lubricant shall be allowed to contaminate the river or surrounding environment or adjacent land. The 
removal and disposal of all lubricants shall be in accordance with all governing regulations regarding 
the disposal of these items. 

Center Street Swing Bridge 
Mechanical Special Provisions 

8 

 
During installation, the Contractor shall lubricate all rotating and sliding parts with lubricant as 
indicated on the approved charts.  The surfaces of components which will rotate or slide relative to 
one another once assembled shall be lubricated prior to assembly.  All clearance fits involving mating 
steel components shall be installed with a marine duty anti seize compound prior to assembly.   
 

Enclosed Gear Reducers: 
Reducer lubricant shall be as specified by the existing reducer manufacturer.  

 
Open Gears:   
The open gear lubricant utilized must bond strongly to gear teeth to maintain a 
continuous film on bearing surfaces despite high loading and high load repetition, contain 
an EP (Extreme Pressure) additive, repel water, resist throw-off and dripping, maintain 
consistency over wide temperature variations, and allow for ease in application and 
removal.  The lubricant shall have an operating range of 0°F to 210°F and shall be 
considered a heavy bodied, adhesive type open gear lubricant by its reputable lubricant 
manufacturer.  Some adhesive lubricants are available in a diluted form for ease of 
application.  This type of lubricant is diluted with solvent that quickly evaporates after 
application leaving behind an adhesive tacky film.  If such a lubricant is desired, the 
solvent must be non-flammable and the mixture must not pose any hazard to health.  The 
detailed specifications for open gear lubricants that will satisfy the above requirements do 
vary.  Recommended Lubricant: Unleaded, non-diluent type, non-chlorinated open gear 
grease, SUS 7,000 @ 100°F viscosity, water resistant, anti-wear/extreme pressure. 

 
Sleeve Bearings:   
The lubricant chosen shall be approved for use in sleeve bearings by the lubricant 
manufacturer.  Recommended Lubricant: NLGI No. 2 grease with rust and oxidation 
inhibiting additives, 280 Worked Penetration at 77°F [25°C], 340°F [171°C] (or higher) 
ASTM Drop Point, SUS 900 @ 100°F, water resistant, anti-wear/extreme pressure. 

 
End Jack machinery:  
End Jack assemblies cleaning, lubricating and maintenance shall be as specified by the 
manufacturer. Old lubrication, dirt and debris shall be removed and components shall be 
properly re-lubricated as outlined in the approved work plan. Old lubrication shall be 
properly transported off the bridge and disposed. Coordinate lubrication work with End 
jack machinery work. 

 
Couplings:  
Coupling lubricant and its maintenance shall be as specified by the existing coupling 
manufacturer. 
 
Slewing Ring Bearing: 
Slewing Ring Bearing lubricant and its maintenance shall be as specified by the existing 
bearing manufacturer.  

 
Proprietary units will use lubricants approved by the manufacturer. 
 
Contact the Engineer to obtain a list of lubricants currently in use.  The Contractor shall provide 
lubrication to the existing machinery based on this list of lubricants or as recommended by the 
manufacturer.  
 
At the completion of the work, the Contractor shall furnish an additional supply of lubrication for future 
maintenance use to include 25 lb. of each type of grease, and 100 gal of gear oil for the speed 
reducers. All lubricant shall be provided in the original manufacturer’s sealed container to prevent 
contamination. The Contractor shall protect all lubricants used during construction from contamination. 
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Painting 
Paint for Bridge Machinery and touch-up of field damaged paint shall be in conformance with ODOT 
and City requirements. 
  
All machinery shall be cleaned and painted in its entirety except for machined contact surfaces (e.g. 
brakewheel friction surfaces, etc.).  Painted surfaces shall include, but are not limited to, brake 
assemblies, couplings, bearings, motors, shafts, open gearing, reducers, machinery supports, slewing 
ring bearing, end jacks, fasteners, washers, nuts, exposed edges of shims, and all associated 
components.  Paint on existing machinery that is damaged as part of the rehabilitation shall be 
touched up in the field. 
  
All painting shall be in accordance with these Special Provisions and with the paint manufacturer’s 
specification for surface preparation.  Detailed instructions for painting, including paint manufacture 
information and surface preparation of the machinery, shall be provided on the Shop Drawings for 
review by the Engineer. 
   
Field painting of all mechanical components shall consist of a three coat system with a penetrating 
sealer or a modified aluminum epoxy mastic primer, a second coat of epoxy paint, and a final coat of 
Urethane paint. All surface, structures and machinery components as well as the river and 
surrounding environment shall be protected during painting.  
  
Preparation of surfaces prior to painting shall be as recommended by the paint manufacturer and as 
approved by the Engineer.  Caution shall be exercised during cleaning and painting operations to 
prevent cleaning and painting materials from entering machinery components and coming into contact 
with sliding surfaces on components such as bearings, seals, gears, couplings, and other 
components which would be damaged by such intrusion.  Nameplates shall be clean and kept free of 
paint.   
  
The third coat of paint shall color code the machinery in accordance with OSHA and City 
requirements.  Color for the final coat will be safety orange for all moving parts including shafts, 
couplings, brakewheel hubs, and any other non-contact moving parts. Color for the final coat shall be 
green for all stationary parts including, machinery supports and any other stationary part.   
 
Proper care should be taken during the cleaning and painting of the mechanical components to 
protect the bridge structure and all other components along with the river and surrounding 
environment from dirt and debris, old lubrication and old and new paint. Old paint may contain lead 
and should be properly contained when removing and disposed of in accordance with all governing 
regulations regarding the disposal of lead paint. When painting the mechanical components, the 
bridge and associated components as well as the river and surrounding environment shall be 
protected from new paint.  

 
Spare Parts 
The Contractor shall supply the following spare parts for the mechanical machinery: 
 

1. Materials as required to replace the wearing components of the seals for all couplings. 
Sufficient materials shall be provided to replace or each of the seals on every coupling at 
least 1 time.   

2. Lubricants, as indicated above under the lubrication item. 
 
Spare parts shall be covered under pay item “SPECIAL – MECHANICAL WORK – SPARE PARTS.” 
 
Welding 
Welding required for the work shall be done in accordance with the requirements of the Bridge 
Welding Code as stated in AWS D1.5.  Treat all machinery and weldments that support machinery as 
main members, all welds as joining primary components, unless otherwise specified in the Contract 

Center Street Swing Bridge 
Mechanical Special Provisions 

10 

Documents.  All welds are subject to reversing tension and compression loading.  Do not perform field 
welding unless specified in the Contract Documents. 
  
Under no circumstances shall open ended welds be acceptable.  All welded machinery parts or 
supports shall be stress relieved by heat prior to machining.  The Contractor shall include welding and 
stress relieving procedures with the Shop Drawings for parts that require welding. 
  

III. CONSTRUCTION DETAILS 
The Contractor shall supply all apparatus, tools, devices, materials and labor as necessary for all work 
as outlined in the Contract Documents.  Any apparatus, tools, devices, materials and labor incidental 
to the work but not specifically stated or included, which may be necessary for the work, shall be 
furnished by the Contractor at no additional cost to the project.  The disassembly and re-lubrication of 
all machinery shall be done by millwrights experienced in this class of work.  The Contractor shall 
submit the resumes of the millwrights to the Engineer for approval. 
 
The Contractor shall coordinate and schedule work to suit requirements of ODOT and the U.S. Coast 
Guard, as directed and approved by the Engineer. 
 
Delivery, Storage, and Handling 
All machinery items and material shall be delivered to the off-site assembly location in accordance 
with the approved schedule of work.  All machinery, materials and items, shall be properly protected 
for shipment and storage.  
   
All machinery items shall be stored as to permit easy access for inspection and identification.  Material 
shall be stored in a building in manner that will cause no distortion or damage.  No outdoor storage of 
machinery components shall be used regardless of the methods of protection provided. 
   
All finished metal surfaces and unpainted metal surfaces that would be damaged by corrosion, shall 
be coated as soon as practical after finishing with a protective coating such as No-Ox-Id, A-Special, 
as manufactured by Sanchem, Inc. of Chicago, IL or approved equal.  This coating shall be removed 
from all surfaces prior to lubrication for operation and from all surfaces prior to painting after erection. 
 
Completely seal and protect the slewing ring bearing from debris and blasting media during painting 
and related work.  
   
Assembled units shall be mounted on skids or otherwise crated for protection from weather, dirt and 
all other injurious conditions during shipment and storage as approved by the machinery 
manufacturer.  The Contractor shall submit advance information as to methods and materials which 
will be used for protection for approval by the Engineer. 
   
Any damage that occurs to the machinery components as a result of improper protection during 
shipment or storage shall be corrected by the Contractor to the satisfaction of the Engineer at no cost 
to the project. 
 
Installation 
Work shall not commence until all required drawings, procedures and schedules have been approved, 
any necessary permits have been obtained and all necessary coordination has been completed with 
the machinery suppliers whose work is on the critical path to returning the bridge to service.   
 
During installation, the Contractor shall maintain and lubricate all rotating and sliding parts of the 
machinery, including span drive machinery, slewing ring and end jack machinery.  The surfaces of 
new and/or rehabilitated components which will rotate or slide relative to one another once assembled 
shall be lubricated prior to assembly. 
  
Match Marking 
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Connecting parts assembled in the shop for the purpose of reaming or drilling holes in connections 
shall be match marked, and a diagram showing such marks shall be furnished to the Inspector and 
Engineer prior to disassembly. 
 
Existing components that are to be removed from the bridge and reinstalled on the bridge shall be 
match marked.  A diagram showing such marks shall be furnished to the Engineer prior to 
disassembly.  The intent of match marking is to ensure that existing components are returned to the 
original location in the same orientation as prior to removal. 
 
Components for which a specific fit or tolerance is required when assembled with other components 
shall be match marked with those other components so that the desired fit is achieved at assembly.  

 
Field Installation 
All mechanical components shall be erected, located, adjusted, leveled and plumbed to the position 
and tolerances as shown on the Contract Plans by competent millwrights skilled in the type of work 
involved. 
 
Any mechanical components not erected to the specified tolerance will be rejected.  Rejection shall be 
due caused for the Engineer to stop future work which would be constructed using or with referenced 
to these parts until such parts are properly aligned. 
 
Alignment-General 
All components of standard manufacture (i.e., couplings, brakes, etc) shall be aligned to the 
tolerances specified by the manufacturer of that component.  The manufacturer’s recommended 
alignment tolerances for a new installation shall be the basis for alignment and shall be included in 
the relevant procedures. 
 
All components of custom manufacture shall be aligned to the tolerances provide in these Contract 
Documents. 
 
Final reaming of holes for turned bolts shall occur only after the Engineer’s approval of the field 
alignment. 
 
Coordination 
The Contractor shall be responsible for the coordination of the machinery installation with all other 
aspects of the construction project.  This coordination relates to the sequencing of work so that all 
machinery can be installed in a safe and effective manner.  Certain sequences of installation may be 
required in order to ensure that all items can be installed on the bridge. 
 

IV. REHABILITATE SPAN DRIVE MACHINERY 
  

General 
The work shall consist of furnishing all labor, materials, plants and incidentals required to 
rehabilitate the operating machinery in accordance with the Plans, Specifications, and the 
directions of the Engineer.  
 
Work shall include but not be limited to: 

1. Provide and install new custom motor and machinery brake covers. 
2. Replace seals on primary reducer access covers. 
3. Drain and flush primary reducer of existing oil and replace with new oil. 
4. Clean, lubricate, and replace seals on all floating shaft and vertical pinion shaft gear 

couplings. 
  
 
Brakes 
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Provide and install new custom motor brake covers as described in these Contract Documents. The 
new brake covers shall facilitate the easy removal and installation within the limited space constraints 
of the existing machinery room. 
 
Brake covers shall be fabricated in accordance with Contract Plans and per the design intent of the 
Engineer and these specifications. The new covers shall be the split type/clam-shell covers with side 
openings to allow for shafts, manual hand release, and conduit to pass through. Each cover shall 
have a removable panel at the location where the conduit passes through the cover. With the panel 
removed, the new brake covers shall be able to slide away the support without interfering with the 
conduit or the overhead swing span stringers. The removable panel shall be fastened using stainless 
steel fasteners to the cover in a way that facilitates assembly and disassembly by hand tools. The 
covers shall have a catch to prevent the removable panel from falling off when all bolts are removed. 
 
Submit shop drawings of the new brake covers. Submittal shall include a letter of endorsement of the 
new brake cover design from the existing brake manufacturer or be produced by the existing brake 
manufacturer. Field verify clearance with new brake cover design and submit detail of verified 
dimensions with shop drawing. 
 
Reducer 
Completely drain and flush-clean all oil, grease, dirt, and debris out of the existing primary reducer in 
accordance with the existing reducer manufacturer recommendations. This includes complete 
cleaning of upper and lower housing and all gear components in accordance with manufacturers 
recommendations. Flush-clean reducer by cycling oil through a micron filter to remove contaminants. 
With the reducer oil completely drained, inspect the interior of the gearbox. Note any damage 
observed and report back to the Engineer. 
 
Replace existing oil with new oil. New oil shall be in accordance with existing primary reducer 
manufacturer’s recommendations. Do not operate the bridge during work while the oil level is below 
the low-level marking on the sight gage. Contractor shall ensure oil shall be filled to the proper level as 
indicated on the reducers. In addition, replace all reducer breather filters in accordance with the 
manufacturer’s recommendations. 
 
Components shall be reassembled with new gaskets. Seals are to be cleaned and lubricated before 
installing new gaskets. Provide new gaskets for all inspection covers. Gaskets shall be in accordance 
with existing reducer manufacturer’s recommendations. 
 
Care should be taken to properly contain and protect all surface, structures and machinery 
components from old and new lubrication. Old lubrication shall be properly transported off the bridge 
and disposed.   
 
Couplings 
 
Disassemble all floating shaft couplings and vertical pinion shaft coupling as shown on the Contract 
Documents and inspect couplings. Measure the coupling alignment and report to the Engineer as a 
part of the coupling inspection. Any deficiencies indicating of rust and corrosion or apparent problems 
that will contribute to unsatisfactory coupling operation that are observed shall be reported to the 
Engineer. Replace couplings seals and gaskets in-kind as recommended by the original 
manufacturer. Clean and lubricate the couplings adequately using the manufacturer recommended 
lubricant. Replace all corroded cover fasteners in-kind. New coupling gasket, seals, and lubricant to 
be used shall be fully compatible with the existing couplings  
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V. REHABILITATE SPAN SUPPORT MACHINERY 
 
General 
The work shall consist of furnishing all labor, materials, plants and incidentals required to 
rehabilitate the operating machinery in accordance with the Plans, Specifications, and the 
directions of the Engineer.  
 
Work shall include but not be limited to: 

1. Provide new slewing ring cover plates and gaskets. 
2. Clean, purge, and lubricate existing slewing ring bearing. 
3. Replace slewing ring bearing mounting fasteners. 

 
Provide new slewing ring access cover plates and associated fasteners in accordance with the 
Contract Documents. Each cover shall be provided in 4 equal length segment around the entire 
circumference of the bearing. Seal all interfaces between each segment with an approved RTV 
silicone sealant. New cover plates shall be Type 316 stainless steel. Provide new slewing ring gaskets 
between the new access cover plates and the bearing in accordance with the Contract Documents. 
Gaskets shall be provided on all top and bottom covers. Gasket material shall be as specified in the 
Plans. Ensure after final installation the top and bottom panels do not interfere with bridge operation of 
the bridge in any way or at any time. 
 
Purge the existing grease after installation of the new access cover plates by pumping new grease 
through the existing grease fittings in accordance with the manufacturer’s recommendations and the 
Contract Documents. New lubrication shall be pumped into the ring gear while the bridge is operated 
to purge old lubrication and to ensure equal distribution throughout the raceway. Provide sufficient 
grease to completely flush all existing grease from the bearing. Verify no leakage between cover plate 
gaskets and the bearing housing as a part of the purging procedure and report to the Engineer. Verify 
no damage to new gaskets and seals after purging and report to the Engineer. Replace any damaged 
gaskets and seals after purging at no additional cost to the City. Submit cleaning, purging, and 
lubricating procedure for approval. Procedure shall include a letter of endorsement of the lubrication 
procedure from the existing slewing ring bearing manufacturer. 

 
Completely clean the existing slewing ring bearing of all excess grease, dirt, and debris in accordance 
with the slewing ring bearing manufacturer’s recommendations to the satisfaction of the Engineer. 
Properly remove and dispose of all cleaned material in accordance with all governing regulations 
regarding the disposal of these items. No solvents, water, or other materials shall be used on the inner 
and outer races of the bearing. Do not pressure wash or blast any bearing component.  The inner 
components of the bearing shall not be scrapped or cleaned by any other method accept those 
recommended by the manufacturer. Bearing lubricant and amount shall be as specified by the 
manufacturer. 
 
Replace existing slewing ring bearing mounting fasteners exhibiting section loss with new H.S. Turned 
Cap Screws as shown in the Contract Documents. Replace bearing lubrication fittings with new giant 
button head grease fittings prior to purging. 
 
Submit shop drawings for all new slewing ring bearing cover plates, gaskets, and sealants in 
accordance with the Contract Documents. Field verify match-up of new cover plate with existing 
bearing and submit verified dimensions with drawings.  
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VI. CLEAN, PAINT, AND LUBRICATE MACHINERY COMPONENTS 
 
Description 
This work shall consist of furnishing all equipment, tools, labor, and materials to clean, paint, and 
lubricate all existing span drive operating machinery including gearing, racks, pinions, shafts, 
couplings, bearings, brakes, motors, end jack machinery, span support machinery, connections, and 
supports as described in the plans and these specifications. In addition, this work item shall include 
erecting containment, providing correct atmospheric conditions for application, masking areas not to 
be painted, collecting and proper disposal of potentially lead-based residue from these operations. 
 
All existing span drive operating machinery shall be cleaned and painted. The existing machinery 
components to be cleaned and painted shall include but not limited to the following: 
 

1. Gearing 
2. Racks 
3. Pinions 
4. Reducers 
5. Shaft 
6. Couplings 
7. Bearings 
8. Brakes  
9. Motors 
10. End Jack Assemblies 
11. Span Support Machinery including Slewing Ring Bearing 
12. Connections  
13. Supports and Weldments 

 
The existing machinery components to be lubricated shall include but not limited to the following: 
 

1. Primary Reducer (refer to section on Span Drive Machinery) 
2. Bearings 
3. Couplings (refer to section on Span Drive Machinery) 
4. Slewing Ring Bearing (refer to section on Span Support Machinery) 
5. End Jack Assemblies 

 
Replace all bearing grease fittings. New grease fittings shall be in accordance with these 
specifications. 
 
Materials 
Paint and lubrication shall meet the requirements outlined in the plans and these specifications. 
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VII. END JACK MACHINERY  
 
General 
 
Temporarily remove the existing end jack machinery from the existing floorbeams, store, and reinstall 
the existing end jack machinery onto the new end floorbeams in accordance with the Plans and these 
Specifications. Provide new H.S. turned bolts and shim pack assemblies as required. Remove the 
existing debris shield and replace and install new stainless steel debris shields in-kind.  
 
Coordinate all end jack machinery work with related electrical and structural work. 
 
Removal and Storage 
 
Prior to removal, field verify existing end jack dimensions with the end jack in the engaged and 
disengaged positions as required by the Plans. In addition, field verify the difference in elevation at the 
roadway end joints with the end jack assemblies engaged and disengaged. Report all field verified 
measurements to the Engineer. Field verified dimensions shall be used for final fit-up and alignment of 
end jack machinery during reinstallation on the new floorbeam.  
 
Carefully remove the existing end jack machinery prior to removal of the existing floorbeam. Ensure 
no portion of the end jack machinery is damaged. Report any damage to the Engineer. If any damage 
is reported, repair or replace damage component at no additional cost to the Project.  
 
Completely clean all machinery parts after removal. Promptly apply a rust-inhibiting preservative to all 
finished metal surfaces and unpainted metal surfaces that may be damaged by corrosion during 
storage. Remove this coating from all surfaces prior to erection and painting. 
 
Tag or mark all machinery components with a clear identification showing the designation to be used 
on the reinstallation procedure. 
 
Protect all machinery parts from weather, dirt, and all other injurious conditions during storage. Do not 
store any machinery or components outdoors. Mount assembled units on skids or otherwise crate for 
protection during handling and storage. Properly protect all equipment, when stored, as per the 
manufacturers recommendation prior to reinstallation or activation. 
 
Installation 
 
Prior to reinstallation of the existing end jack machinery on the new floorbeam, submit an installation 
procedure for review and approval. Installation procedure shall include at a minimum: 

 
1. Installation and alignment procedures for all machinery equipment. 
2. Locating and drilling all holes and providing specified fit between holes and bolts. 
3. Method of cleaning and relubricating all machinery components. 
4. Include all field verified dimensions taken prior to disassembly of the existing end jack 

machinery. 
5. Include detail of new debris shields for review and approval. 

 
The end jacks shall be aligned to provide 100% contact area between the roller and the jack base 
around the full arc of the jack base when fully driven. The 100% contact criteria shall be 
demonstrated through a layout dye check and thickness gage check between the roller and jack 
base surfaces.   
 
Lubricate, clean, and paint all end jack assemblies in accordance with these specifications after 
reinstallation of end jack assembly and prior to operational testing. 
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Field Testing 
 
Field test all end jack assemblies after completion of field installation and all structural floorbeam work. 
Coordinate tests with electrical and structural work.  
 
Submit a field testing procedure for approval. Coordinate the testing procedure with tests required for 
any of the electrical equipment and include measurements of power and current drawn by the motors 
when operating under load as required hereinafter.  Do not to exceed the electrical design ratings of 
any component during all testing. 
 
The testing procedure shall include but is not limited to the verification of the proper operation and/or 
final adjustment of the following: 
 

1. End jack components alignment 
2. Machinery mounting integrity 
3. Functional operation of end jack assemblies. 
4. Span alignment and roadway joint elevations. 

 
VIII. SPAN BALANCING AND BALANCE TESTING 

 
General 
 
Perform span balancing and balance testing of the movable span to ensure compliance with the 
design criteria listed on the Plans and as specified. Perform balance testing using calibrated hydraulic 
jacks as described in these specifications. Calculate and document the span balance procedure and 
methods. Provide all work required to complete the span balance, including furnishing, placing, 
removing and adjusting the location of the balance blocks/ is included in this item.  
 
Provide all labor, materials, and equipment necessary to perform the work, including but not limited to: 
all analyses, testing, and Professional Engineer services; fabricating and transporting the balance 
material to the site; installing, removing and/or adjusting the location of balance material to achieve 
interim and final balance as shown on the Plans and Specifications. 
 
Prepare balance calculations for all phases of work prior to performing any work potentially affecting 
the span balance. Base calculations on approved working drawings and material tests, and submit to 
the Engineer for review and approval. 
 
In all cases, prior to performing balance testing submit balance calculations and summary tables to 
the Engineer for review. Perform span balance calculations of the movable span for the removal of 
existing movable span components and installation of the new components to determine the interim 
and final balance of the span. Format the calculations such that each removal and installation is in 
sequential order according to the Contractor's planned schedule.  
 
Inventory the existing balance blocks and plates in the counterweight pockets. Ensure inventory 
includes documenting and recording the weight and location of the existing balance blocks and plates 
in the pockets. Weight measure the existing blocks and plates in the pockets for the inventory.  
 
Ensure the swing span is balanced prior to final acceptance and at all times when temporary supports 
or end jack machinery are not engaged. Perform span balancing of the swing span as required 
including but not limited to prior to any bridge balance testing. Balance adjustments shall be included 
in balance calculations and shall only be made after calculations are approved. This work shall consist 
of balancing the swing span by adding, removing, or shifting existing balance blocks in the 
counterweight pockets or providing temporary ballast as required. Details of anticipated temporary 
ballast including size, location, and weight shall be submitted to the Engineer for approval. Ballast 
shall be strapped down to the swing span at all times. Do not exceed the maximum calculated span 
imbalance as shown on the Plans. 
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The Contractor shall make every effort to adjust the final balance such that the bridge is balanced 
about the center of rotation. The maximum measured imbalance moment in any direction shall not 
exceed 470 kip*ft. 
 
Measure the imbalance moment and determine the location of the span center of gravity a minimum 
of four times as specified below: 
 

1. Existing Condition. Determine the existing balance condition prior to construction. 
2.  Prior to Placement of Concrete in the Grid Deck. Determine the balance condition when all 

removals and replacements have been completed but prior to the placement of the concrete 
fill in the grid deck between panel points L9 and L16 (Pivot Pier Span and Land Span) and at 
L0. Temporary ballast based on the theoretical balance calculation log kept by the contractor 
to mimic the final balanced condition with the concrete placed will need to be placed on the 
structure to perform this work. Perform deflection check as specified in structural sequence 
of construction. 

3.  After Placement of Concrete in Pivot Pier Span and Land Span. Determine the balance 
condition after placement of the concrete fill in the grid deck between panel points L9 and 
L16 (Pivot Pier Span and Land Span) but prior to the placement of concrete fill in the grid 
deck at L0. Temporary ballast will need to be placed at L0 to mimic the final balanced 
condition with the concrete placed at L0 to verify the required width of concrete that needs to 
be placed west of L0. Perform deflection check as specified in structural sequence of 
construction. 

4. Construction Completion. After span construction is completed to determine the balance 
condition and to determine the required final adjustments. 

 
For each of the above span balance tests, provide a detailed balance report for review and approval 
by the Engineer. 
 
Do not perform span balance testing during the floorbeam replacement work. 
 
Coordinate all span balance testing with span deflection testing. 
 
The Contractor shall assume full responsibility for the correctness of final detailing of swing span 
balancing and construction so that when completed, the swing span will be properly balanced for all 
angles of operation. 
 
Span Balance Blocks and Plates 
 
Provide new cast iron balance blocks as detailed on the Plans. 
 
Calculation of Span Balance During Construction 
 
Submit balance calculations a minimum of 5 intervals as specified herein to the Engineer for review 
and approval.  A Professional Engineer licensed in the State of Ohio must perform the balance 
calculations.  
 
Format calculations such that each removal and installation is in sequential order according to the 
Contractor's planned schedule. Base these calculations on weights of approved shop details and 
material tests for the actual material on the movable span, including the counterweight box.  
 
Develop weights for new work on the working drawings for each component. Develop and show 
summary balance tables on the working drawings. Develop summary tables for all phases of the 
balance and the proposed imbalances. Ensure the format of these tables is as shown on the balance 
tables shown in the Plans.  
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Account for temporary balance material, if used, in the summary tables. Submit all summary tables 
and back-up materials for review. Include a narrative with the outline of the proposed phasing, the 
duration of the imbalance condition, and all other aspects of the work as indicated in the approved 
construction schedule. Coordinate this information with scheduling requirements and submit to the 
Engineer for review. 
 
Ensure the calculated weight is extremely accurate and account for all material, weld fillets, bolt 
heads, washers, nuts, paint, normal overruns on plate thickness, etc. Compute weights of individual 
components to the nearest 0.1 lb accuracy. Summarize weights of assemblies to the nearest lb 
accuracy. Summarize span weight to the nearest 1.0 lb accuracy. 
 
Locate the Center of Gravity (C.G.) of each component or assembly of components both transversely 
and longitudinally.  
 

1. The C.G.’s shall be referenced longitudinally to the center of rotation as shown in the Plans: 
 

a. Positive (+) distances are recorded for elements forward of the center of rotation (i.e. 
toward the river span). 

 
b. Negative (-) distances are recorded for elements behind the center of rotation (i.e. 

toward the shore span). 
 

2. The C.G.’s shall be referenced transversely to the center of rotation as shown in the Plans: 
 

a. Positive (+) distances are recorded for elements to the left side the longitudinal axis 
through the center bearing (looking toward the river arm) 

 
b. Negative (-) distances are recorded for elements to the right side the longitudinal axis 

through the center bearing (looking toward the river arm)  
 

Report the weights and C.G. of each proposed component and each existing component to be 
removed, as well as actual weight and C.G. of the existing swing span in Engineer terminology as 
follows: 
 

1. Weight, W in lbs (to the nearest 1 lb); Positive (+) for new and existing component to remain 
and negative (-) for existing components to be removed. 

 
2. Distances from the center of rotation to C.G., X (longitudinal) and Y (transverse) in feet to the 

nearest 0.04 inch. 
 

3. The component contribution to unbalance torque in lb shown as the products W*X and W*Y 
(to the nearest lb-ft). 

 
4. Sum the component weights and unbalanced torques to produce totals for the swing spans. 

 
Update the balance calculations and summary tables throughout construction and submit to the 
Engineer periodically as required to meet the requirements in these Special Provisions and in the 
Plans. Ensure the balance calculations are approved by the Engineer before removal operations can 
begin. Prepare the balance calculations summary using an Excel spreadsheet. Submit the 
calculations and results with a Microsoft Windows compatible CD. 
 
Review of the balance calculations, counterweight details, quantity and location of balance material 
does not relieve the Contractor from making such changes in the counterweights and balance 
material as deemed necessary to balance the movable span. Submit all changes to the  Engineer for 
approval. 
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Compute the quantity and location of balance material required based on the specified balance 
requirements and the weight and center of gravity of the swing span. Ensure the balance calculations 
incorporate the distributions of span weight in the horizontal and transverse directions.  
 
Weight Test Data 
 
In addition to the balance calculations, submit all concrete deck fill, counterweight block unit weight 
test data, and grating panel weights including the galvanizing to the Engineer prior to grid deck panel 
placement.  The Contractor shall also submit counterweight details based on the completed balance 
calculations, for each counterweight pocket as required, that would achieve the proper balanced 
condition and to allow for the required adjustment for the swing span. 
 
Test cylinders shall be made for the purpose of determining the unit weight of the concrete for the 
deck fill concrete. Use the same materials proposed for use in the final construction in making the test 
cylinders. 
 
In order to establish a close average unit weight of the concrete, not less than ten cylinders shall be 
made of each design mix and the blocks shall be weighed not more than two days after pouring. 
During this time, they shall be stored under shelter in the open air and no water shall be applied to 
them for purpose of curing. 
 
During the deck fill pour a unit weight test will be performed per concrete truck to ensure a close 
average unit weight of the concrete. A wet unit weight will be recorded for each concrete truck. Prior to 
releasing any concrete truck, the wet unit weight will be input into the calculations provided by ASTM 
Specification C567 in order to determine the equilibrium unit weight. This number will be checked 
against the theoretical unit weight found on contract plans and or specifications. Any concrete trucks 
containing a mix that exceeds the theoretical unit weight will be rejected. 
 
An additional set of ten (10) test cylinders of each design mix shall be made, cured and weighed just 
prior to pouring the deck concrete and at a minimum of 14 days after deck pour for the purpose of 
verifying the weight of concrete. 
 
Test cylinders shall be made of the concrete actually placed in the deck panels as per the Standard 
Specifications. 
 
Measurement of Span Balance 
 
Field measure and test for the span balance of the rehabilitated swing span in accordance with the 
specifications, including counterweight concrete and counterweight blocks and revise the balance as 
required based on the field-measured conditions and to meet the minimum balance requirements. 
Balance tests shall be performed under the direction of an Engineer licensed in the state of Ohio. 
 
The as-constructed weight of the swing span shall be obtained by using calibrated hydraulic jacks with 
the end jacks withdrawn.  In addition, the Contractor shall obtain the end reactions at each of the four 
comers of the swing span using calibrated hydraulic jacks. A procedure for testing for the swing span 
balance and obtaining the end reactions shall be submitted to the Engineer for approval.   
 
Submit the complete test procedure along with the resume of the Engineer conducting the tests for 
approval prior to any balance testing. The test procedure shall include the following at a minimum: 
 
1. Prior testing experience. 
2. Test method. 
3. List of equipment. 
4. Sample Calculations related to determining the balance of the bridge using hydraulic jacks. 
5. Report format. 
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After the balance tests have been completed, the Contractor shall submit a formal report signed and 
sealed by the Professional Engineer licensed in the State of Ohio who conducted the tests. The report 
shall include the following:  
 
1. Introduction 
2. Test procedure and equipment. 
3. Method of analyzing the recorded data. 
4. Presentation of balance results. 
5. Discussion of error, if any. 
6. Figures depicting the location of the equipment set-up 
7. Any calculations performed 
 
All calculations shall be prepared in English Units. 
 
After the balance requirements have been met satisfactorily, run a confirmation balance test and 
record in the same manner as directed above. If the confirmation test indicates a need for further 
adjustment, make all adjustments required. Run a second confirmation test. Repeat this procedure 
until the swing span is balanced to the satisfaction of the Engineer and per minimum balance 
requirements. 

 
Temporary Ballast 
 
Provide temporary balance material, temporary bracing and supports as required to stabilize the 
movable span during construction. Coordinate work such that the movable span is never in an 
unbalanced condition that may be detrimental in any way to the structure, electrical/mechanical 
components or the safety of construction personnel. 
 

IX. METHOD OF MEASUREMENT AND BASIS OF PAYMENT 
 

Measurement 
The Contractor shall complete all work specified in these Special Provisions and as shown on Sheets 
M1 to M6 of the Contract Plans.  
 
Basis of Payment 
The lump sum contract price for each work item shall be full pay for performing the work in the 
Contract Documents. 

 

 
 

Item Description Pay 
Quantity Unit 

Special Special – Mechanical Work – Rehabilitate Span Drive 
Machinery 

1 Lump Sum 

Special Special – Mechanical Work – Rehabilitate Span Support 
Machinery 

1 Lump Sum 

Special Special – Mechanical Work – Clean, Paint, and Lubricate 
All Mechanical Components 

1 Lump Sum 

Special Special – Mechanical Work – Span Balance 1 Lump Sum 
Special Special – Mechanical Work – Spare Parts 1 Lump Sum 

Special Special – Mechanical Work – End Floorbeam 
Replacement 

1 Lump Sum 
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