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[bookmark: _Ref285007695][bookmark: _Toc311025464]BRIDGE APPROACH SECTIONS (Revised 8-8-03) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Install new bridge approach sections as shown on the plans, Detailed Dwgs. No. 606-24A, 606-24B, 606-25A or No. 606-25B, as applicable, and as described.
Construction Requirements.  Remove existing bridge end rail posts and replace.  Remove all non-standard approach sections entirely (including curb tapers, existing posts, terminal connectors and guardrail sections).  Salvage and stockpile all removed metal guardrail sections and hardware to the ____________ Maintenance Yard to the location designated by the Maintenance Section Supervisor.  Fill holes resulting from removal of existing posts.  Reconstruct roadway shoulder as necessary to meet the requirements of Detailed Dwgs. 606-24A, 606-24B, 606-25A or No. 606-25B, as applicable.  A deviation of one-half a post width is allowable in the spacing of the installed posts.  Any other deviation from the plans, Detailed Drawings or these special provisions is not acceptable.  Install the bridge approach rail continuous with the bridge rail.
Materials.  Use all new materials.
Method of Measurement.  A complete Bridge Approach Section consists of the following:
7.620 m (25 feet) of guardrail with 3.810 m (12 ft.- 6 in.) being a double rail section and all associated mounting hardware
New terminal connectors
All posts and blockouts required as shown on Detailed Dwgs. 606-24A, 606-24B, 606-25A or No. 606-25B, as applicable.
Curb taper (includes all dowels, reinforcing steel and concrete)
Basis of Payment.  Payment is at the unit price bid for Guardrail - Steel/Bridge Approach - ____________.  Include all costs associated with providing all materials, labor and tools necessary to complete the work.  All necessary reconstruction of the roadway shoulders is paid for in other items (see road plans).

[bookmark: _Ref228238318][bookmark: _Toc311025465]SLIP-FORMING CONCRETE BARRIER RAILS (Revised 5-29-03) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Slip-forming concrete barrier rails will not be permitted on this project.  This provision supersedes Subsection 552.03.5F of the Standard Specifications.

[bookmark: _Ref34820353][bookmark: _Ref228238341][bookmark: _Toc311025466]TEMPORARY CONCRETE BARRIER RAIL (Revised 9-14-05) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Furnish concrete barrier rail for traffic control and work zone protection at each bridge site and install it as approved by the Project Manager.  The barrier rail may be either new precast rail or used rail in like-new condition.  The rail supplied under this item remains the property of the Contractor when no longer needed for use on the project.
Method of Measurement and Basis of Payment.  Temporary Concrete Barrier Rail is measured by total number of 10 ft. (3.05 m) sections initially installed.  The quantities shown are estimated, based upon ____________.  The actual quantities will be determined by the Contactor’s traffic control plan and sequence of operations as approved by the Project Manager.
Include all costs associated with fabrication, acquisition, transportation, initial installation, maintenance, and removal from the project when no longer needed in the unit price bid per each for Temporary Concrete Barrier Rail.
[bookmark: _Ref34820389][bookmark: _Ref228238386][bookmark: _Toc311025467]RESET TEMPORARY CONCRETE BARRIER RAIL (Revised 9-14-05) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Reset the temporary concrete barrier rail each time it becomes necessary to do so for traffic control and work zone protection, as approved by the Project Manager.  
Method of Measurement and Basis of Payment.  Reset Temporary Concrete Barrier Rail will be measured as the total number of 10 ft. (3.05 m) barrier sections reset each time required.  
The estimated quantities shown are based upon _____________.  The actual number of sections to be reset will be determined by the Contactor’s traffic control plan and sequence of operations as approved by the Project Manager.
Include in the unit price bid for Reset Temporary Concrete Barrier Rail, all costs associated with moving and resetting the rail.  Supplying rail, initial installation and final removal will not be paid for under this item.  Any rail removed and reset, as a condition of winter shutdown of the project will not be measured for payment.	
[bookmark: _Toc281400048][bookmark: _Toc311025468]INSTALL IMPACT ATTENUATOR – TEMPORARY (Revised 2-9-11) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  This work is furnishing, installation, maintenance, and removal of temporary impact attenuator and crash cushion devices when construction activities expose blunt ends, ends of barriers, fixed objects, or other obstacles within the clear zone.
Materials.  Furnish devices, including required transition sections that meet the National Cooperative Highway Research Council Test Report (NCHRP 350) or the AASHTO Manual for Assessing Safety Hardware (MASH) crash test requirements.
Construction Requirements.  Submit the manufacturer’s installation instructions and proof of NCHRP 350 or MASH compliance 14 calendar days prior to any work that will require the installation of devices.
Install devices at the locations of blunt ends, exposed ends of barriers or fixed objects in accordance with the manufacturer’s installation instructions.  The device must be installed within 12 hours from the time the obstacle is exposed.  
Maintain one complete set of repair parts on the project at all times to repair or replace attenuators, which may be damaged during construction.  Repair or replace damaged devices within 24 hours of when the damage occurs.
Attach the impact attenuator to the concrete barrier rail using the manufacturer's approved transition section.  Follow all manufacturers’ instructions and guidance during the installation.  Furnish and install all transitions, mounting hardware, and other necessary items. 
Repair or replace damaged attenuators within 12 hours.
Remove the device within 48 hours of when the obstacle no longer exists.  The devices will remain the property of the Contractor after completion of the project.
Method of Measurement.  Temporary impact attenuators are measured for each complete installation shown on the approved traffic control plan.  Installations required by the Contractor’s operations and not shown on the approved traffic control plan or the repair or replacement of temporary impact attenuators damaged by the Contractor will not be measured for payment.  Removal and replacement of installations damaged by traffic will be measured for payment.
Basis of Payment.  Payment for the completed and accepted quantities is made under the following:
Pay Item					Pay Unit
Temp Impact Attenuator			Each
Reset Impact Attenuator – Temporary	Each
When the contract does not contain these bid items, payment for completed and accepted quantities of temporary impact attenuator or crash cushion installations will be paid using Traffic Control Devices.  Reset devices will be paid under Category 2.
Payment at the contract unit price is full compensation for all resources necessary to complete the item of work under the contract.
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Description.  This work consists of installing drilled, reinforced concrete foundations to support guardrail posts at the locations shown and along the lines and grades shown.
Materials
Reinforcing Steel.  Provide reinforcing steel meeting the requirements of Standard Specifications, Sections 555, 711, and AASHTO M 31M.
Class DD-Bridge Concrete.  Use Class DD-Bridge.
Temporary Foundation Casing.  Furnish temporary casing material, as necessary, with sufficient strength, size, thickness and length to maintain the drilled anchor post foundation plan dimensions.
Construction Requirements
Foundation Locations, Alignment and Tolerances.  Drill all foundations to the bottom elevations specified or as directed by the Project Manager.  Construct the foundation having the vertical centerline axis of the finished foundation within 12.5 millimeters (0.5”) of the plan location at the top of the foundation.  Drill all foundations to within 1% of vertical for the entire depth of the foundation excavation.
Drilled Foundation Excavation.  Use excavation methods that provide contact with firm, undisturbed soil or rock with the sides and bottom of the foundation concrete without excavating over-diameter holes.  
Obstructions.  An obstruction is considered an object exceeding 50% of the foundation diameter that cannot be removed from the drilled foundation excavation by auguring, spudding, splitting or other methods.  If an obstruction is encountered and cannot be removed, promptly notify the Project Manager.  
Cleaning and Bottom Preparation.  Remove all loose or disturbed material from the bottom of the foundation excavation prior to placing reinforcing steel and concrete.  Do not place concrete when there is more than 50 mm (2”) of loose or disturbed material in the bottom of the foundation hole.
Sloughing and Caving.  Remove all loose material from the foundation excavation sidewalls.  Remove all sloughed and caved material before placing reinforcing steel and foundation concrete.  Assure that concrete completely fills the foundation cavity.  If caving occurs during placement of drilled foundation concrete, stop placing concrete and remove all sloughed materials from the concrete.  If necessary, in order to facilitate removal of sloughed material, remove the concrete and reinforcing steel from the foundation excavation.  When materials do not stabilize along the foundation wall, use temporary casing.
Temporary Casing.  Furnish and use temporary casing to prevent sloughing or caving of the drilled foundation sidewalls whenever necessary.  Place a length of temporary casing in contact with the bottom of the drilled foundation, running up to a location where sloughing or caving cannot contaminate the foundation concrete.  After placing the rebar, tremie or pump concrete into the bottom of temporary casing.  Ensure that a 1 to 2 meter (3’ to 6’) head of concrete is maintained above the bottom end of the temporary casing at all times while extracting the casing.  Do not allow loose water from the hole to contaminate the concrete.
Reinforcing Steel.  After inspection and approval of the drilled foundation excavation by the Project Manager, place the reinforcing steel cage into the foundation as one unit.  Support the steel cage from the top so that racking and distortion are prevented.  If materials fall into the hole, remove the steel cage and re-clean the excavation.
Concrete.  Place drilled foundation concrete within 24 hours of cleaning the foundation.  Place concrete in the drilled foundation as specified for either dry excavations or wet excavations.  Concrete may be placed in wet excavations using dry concreting methods if dewatering is successful.
Dry Excavations.  Place concrete by tremie tube or pumping.  Concrete may free fall into the foundation if the concrete can be directed so that it does not strike the reinforcing steel, the excavation wall or any other obstruction during the fall.
 Wet Excavations.  Place all drilled foundation concrete by tremie tube or pumping.  Do not allow concrete mix components to separate or segregate.  Place foundation concrete monolithically from the bottom to the top of the drilled foundation.  Keep the concrete separated from the wet-hole fluid at all times.  Once concrete has reached the top elevation of the drilled foundation, remove and dispose of all contaminated concrete and fully expose sound, homogeneous and uncontaminated concrete.
Method of Measurement
Anchor posts accepted by the Project Manager will be measured per each.  The additional concrete volume used in the anchor post foundation beyond the neat line plan dimension, as accepted by the Project Manager, will be measured, to the nearest  (0.1) cubic meter (0.1 cu. yd.) using the supplier’s shipping invoice.  Provide the concrete shipping invoice to the Project Manager prior to placement.
Reinforcing steel will not be measured for payment.
Temporary casing or casing otherwise installed for the convenience of the Contractor will not be measured for payment.
Basis of Payment
Payment at the contract unit price bid for Anchor Post is full compensation for all materials, labor and other resources necessary to complete the item.
Payment for measured additional volumes of concrete will be made at the price shown on the supplier’s shipping invoice.
Removing Obstructions.  Payment for accepted obstruction removals will be made on a Force Account basis.
[bookmark: _Ref203458441][bookmark: _Toc311025470]Bridge Concrete Barrier – Cast-in-Place (revised 2-9-11) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Place bridge Concrete Barrier in the locations and to the dimensions shown on the plans and meeting the requirements of this specification.
Materials.  Use Class SD Concrete.
Construction.  Construct concrete barrier rail on the bridge to meet the plan locations and dimensions.  
	Place the barrier with a uniformly smooth appearance on all faces, without bulges, sags, tears or other irregularities and that matches the grade of the deck.  
	Slip forms.  When using slip forms, perform a “dry run”, moving the slip form the length of the barrier to place, verifying that the placement of the reinforcing steel and the form provide the clearances required on the plans.  Perform the dry run in the presence of the Project Manager.  Do not place barrier concrete without the Project Manager’s prior approval of the dry run.  Finish the barrier with vertical strokes of a soft brush and apply a curing compound.  Use flaggers to slow traffic on the bridge to speeds of no more than 35 miles per hour (55 kilometers per hour) during concrete placement and for two hours after placement.  Operate the slip form at a uniform rate, controlling forward motion to produce well-compacted concrete, free from surface pits and requiring no surface repairs.  Use concrete with a consistency that will maintain the barrier shape without support after slip-forming.
	Reflectors.	Apply reflectors to the tops of the barrier at a spacing of 30 feet (9.15 m), with the reflective side facing traffic.  See Detailed Drawing 606-66 for more information on the reflectors.
	Pay factors.	The Project Manager will verify the surface smoothness of both inside and outside faces and the top of the finished barrier.  Barrier with deviation from a straight line less than ¼-inch (6 mm) in 10 feet (3 m) on all three surfaces will receive full payment.  For barrier exceeding that requirement on one or more of those surfaces, the Project Manager will authorize payment for the barrier according to the following schedule.  In the case of more than one defect within a 10-foot (3 m) segment, or with defects on more than one surface, the Project Manager will add the defects and will determine the pay factor based on the sum of the defects.

	Deviation from straight line
	Pay factor

	Less than ¼-inch (6 mm)
	1.0

	From ¼-inch to ¾-inch (6 mm to 19 mm)
	0.80

	From ¾-inch to 1-¼ inch  (19 mm to 31 mm)
	0.60












If the Project Manager determines that the barrier surface variation exceeds the values in the table, remove the barrier and replace it at no cost to the Department.  The Project Manager will specify the segment or segments to reconstruct, and will specify removal areas in lengths of 10 feet (3 m) minimum.
Method of Measurement.  The Project Manager will measure bridge barrier by the linear foot (meter) along the top of the finished barrier.  Include the costs of reflectors, conduit, cover plates and all other hardware, as well as all labor and materials necessary to complete the work in the unit price bid per linear foot (meter), except reinforcing steel.  Include the costs associated with the reinforcing steel in the unit price per pound (kilogram) bid for Reinforcing Steel – Epoxy Coated.
Basis of Payment.	The Department will pay the unit price bid per linear foot (meter) for Median Barrier Rail-Cast in Place-Br for median barrier and the unit price per linear foot (meter) for Barrier Rail-Cast in Place-Br for all other barrier.  In either case, the amount paid will include any appropriate adjustments outlined in Section C. of this specification. That price will include payment for all costs associated with placing the barrier.

[bookmark: _Ref256685865][bookmark: _Toc311025471]REVISE BRIDGE RAIL – CONCRETE BARRIER (Added 3-18-10) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
This special provision requires Class DD-Bridge special provision to be added to the Contract.  If existing rail is to remain, delete highlighted portion of this special.
Description.  Revise existing bridge curb and rail to create a concrete barrier.  Work includes removal of existing rail, rail post and hardware, modification of concrete curb, drilling and grouting dowels, placing reinforcement, blocking out expansion joints, joint hardware, placing concrete, installing contraction joints and installing reflectors.
Materials.
Use new deformed type reinforcing steel meeting the requirements of AASHTO M 31, Grade 60.
Use structural steel meeting the requirements of AASHTO M 270 Grade 36.
Use AWS Type A headed shear studs meeting the requirements of AASHTO M 169 Grades 1010 through 1020.
Galvanize steel in accordance with AASHTO M 232.
Use an epoxy-resin grout meeting AASHTO M235 Type IV requirements to grout dowels as shown.
Use Class DD-Bridge  concrete.
Use reflectorized Type III (high intensity) sheeting, white or yellow per MUTCD for reflectors on top of barriers.
Required Submittals.  Submit a Material Safety Data Sheet and Manufacturer’s published installation procedures for the epoxy-resin grout to the Project Manager 5 days prior to starting the work.
Construction Requirements
Remove existing rails, railpost and hardware as shown in plans.  Dispose of removed material not specified as salvage per section 202 of the Standard Specifications.
Install dowels as shown in the plans.  Follow epoxy-resin grout manufacturer’s published procedures for proper installation.  Position the holes as shown in the plans, but do not cut reinforcing steel.  If reinforcing steel is encountered while drilling holes at shown locations, relocate holes to clear reinforcing steel.
Remove all laitance, loose and foreign materials from existing concrete in contact with new concrete by sandblasting, high-pressure water cutting, or light bushhammering.  Maintain the surface in a saturated surface dry condition for a minimum of 2 hours prior to concrete placement.  
Install reinforcement and block outs to maintain expansion gaps that exist in the existing concrete curbs as shown on the plans.
Install a 3/4” double chamfer at about 10-0 foot spaces in new concrete barrier to serve as contraction joints.
Place concrete per section 552 of the Standard Specifications.
Place reflectors on top of the concrete barrier at 30 foot spaces between ends of barrier.  Mount reflectors with reflectorized face toward oncoming traffic.  See Detailed Dwg. No. 606-60 for reflector detail.
Method of Measurement and Basis of Payment.  Revise Bridge Rail – Concrete Barrier is measured by the lineal foot of the concrete barrier length constructed.  Payment at the contract unit price is full compensation for all resources necessary to complete the item of work under the contract.  

	[bookmark: _Toc311025472]Bearings and Joints



[bookmark: _Ref228239076][bookmark: _Toc311025473]EXPANSION JOINT (Revised 12-20-07) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description
General.  The joint shown on the plans is a strip seal with factory-machined, steel edge members.  Use the joint shown or an approved equivalent.  Use an expansion joint system capable of accommodating the movements shown.  Furnish and install the joint system in accordance with these specifications, the plans and the manufacturer's recommendations subject to the approval of the Project Manager.  Use a joint system designed to withstand an HL - 93 truck loading and impact in accordance with AASHTO Specifications.
Use an elastomeric seal with the following minimum requirements:
Be supplied as one continuous piece from edge of slab to edge of slab.
Have claw-locked edges for a watertight fit.
Be installed according to manufacturer's recommendations.
Have a shape that promotes self-removal of foreign material and maintains an even surface during normal joint movement.
Be recessed below the riding surface throughout the normal limits of joint movement.
Materials.  Use materials conforming to the following:
Use steel edge members and all other steel plates, studs and shapes meeting the requirements of AASHTO M 270 Grade 36 or grade 50W (AASHTO M 270M Grade 250 or grade 345W).  Use edge members anchored by studs or other means that provide at least the minimum area of anchorage steel shown.  Provide at least the minimum clearance between the anchor bars and the deck surface shown on the plans.  On any alternate method of anchorage, provide for the above requirements and the attachment to two separate planes of the edge members surfaces.  Attach half the total number of anchors to each plane with adjacent anchors attached to alternating planes.  Alternate edge members submitted for approval and any additional anchorage for alternate edge members determined necessary by the Department to meet the above requirements are made at no cost to the Department.
Elastomer - Use a compound consisting of 100% virgin polychloroprene (neoprene) and conforming to the properties specified by the joint manufacturer, subject to approval by the Project Manager.
Submittals.  Furnish nine sets of shop drawings to the Project Manager indicating all material specifications and dimensions of the fabricated joint assembly.  Show all joint setting data on the drawings.  Meet all other requirements of sub-section 556.03.2 of the Standard Specifications.  Do not begin fabrication of the joint until the Department has approved all of the information contained on the shop drawings.
Construction Requirements.  Install the joint to conform to the roadway cross-section.
Paint all AASHTO M 270 (AASHTO M 270M) steel in accordance with the Standard Specifications except that designated with a “W,” indicating weathering steel.
Use only certified welders (See Welding-Bridge Special Provision).  All splice welds must develop full strength.  Grind smooth all welds in contact with the elastomeric strip seals.  Clean any foreign material from the elastomeric strip seals and edge members prior to installation.
Use an assembly with provision for final field adjustment at the time of installation.  Perform final adjustment of the assembly as directed.  Adjust assembly as required to account for thermal movements immediately prior to casting concrete around the assembly.
[bookmark: Text33]Measurement.  This work will be measured in linear _______ along the centerline of the joint, parallel to the plane of the finished joint surface.
[bookmark: Text34]Method of Payment.  This will be paid for at the contract unit price bid per linear ______ for Expansion Joint.  Include material, labor, tools, equipment, and incidentals necessary.

[bookmark: _Ref228239101][bookmark: _Toc311025474]FABRIC REINFORCED NEOPRENE JOINT SEAL (Revised 3-14-03) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description
General.  Provide fabric reinforced neoprene membranes shown on the bridge drawings.
Applicable Publications.  ASTM D 2000
Submittals.  Submit five copies of the proposed method of splicing, splice details, and the fabrication drawings to the Project Manager for approval before beginning fabrication.
Materials.  Use a neoprene compound for the joint that conforms to ASTM D 2000 Line Call-Out 3BC615B14C12F17.
When test specimens are cut from the finished product, a 10 percent variation in Physical Properties is allowable.
Construction Requirements.  Supply the fabric reinforced neoprene membrane in one continuous piece if possible.  Perform any necessary splices in the membrane to produce a watertight splice.
Basis of Payment.  Include all costs associated with fabricating, furnishing, and installing the joint seal in the lump sum bid for Structural Steel.

[bookmark: _Ref228239131][bookmark: _Toc311025475][bookmark: _Toc6196051][bookmark: _Toc63492489]ELASTOMERIC BEARING DEVICES WITH TFE (English) (Revised 3-14-03) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
[bookmark: _Ref256685902]Description
General.  Furnish and install polytetrafluoroethylene (TFE) expansion bearing and elastomeric bearing pads conforming to the lines, dimensions, design and material composition shown on the plans and this provision.  This work includes the fabrication or manufacture, packaging, handling, transportation, and installation of the bearings.  Also included is the bonding of the TFE pads to the elastomeric bearing pads, and the welding or bonding of the stainless steel sheets to the sole plates.
Applicable Publications:
ASTM: D 2240
D 4894
 		D 4895
 		AASHTO M 270 Grade 36
A 167 or A 240
A 480
Federal Specification:  MMM A 134
Materials.  Use TFE bearings composed of pure, unreinforced, polytetrafluoroethylene fluorocarbon resin sheets bonded to the elastomeric pads.  Weld stainless steel sheets to the sole plates as shown on the plans and as specified in this provision.  Use only new materials for the manufacture of the bearings with no reclaimed material incorporated into a finished bearing.  The dimensions of the finished bearings must be within plus or minus 1/16 inch of the plan dimensions.  Unless otherwise approved by the Project Manager, furnish bearing assemblies, including the sole plates, as a complete unit from one manufacturing source.
TFE Material.  Use TFE resin consisting of 100 percent virgin material meeting the requirements of ASTM Designation D 4894 or D4895.  Use TFE sheets consisting of pure TFE resin, molded by pressure and heat, and skived into sheets of 1/16-inch thickness.  Finished TFE sheets must conform to the following mechanical and physical properties:

	ASTM Test
	Physical Properties
	Requirements

	D 4894
	Tensile Strength (psi)
	2800 min.

	D 4895
	Tensile Elongation (%)
	200 min.



Elastomeric Pad.  Use elastomeric pads meeting the requirements of AASHTO M 251 and as indicated on the plans.
Stainless Steel Sheets.  The stainless steel sheets must meet the properties and requirements outlined in ASTM A 167 or ASTM A 240, Type 304.  Stainless steel in contact with the TFE surface must be polished to a mirror bright finish as specified in ASTM A 480, finish No. 8.
Edge weld the stainless steel sheets to the sole plates using E308L or E309L electrodes as specified in AWS A5.4, sized for the stainless steel sheet.  Any portion of the weld that extends above the surface of the stainless steel sheet must be ground to the surface of the sheet.  Repair any imperfections in the finish of the stainless steel sheet caused by welding and/or grinding prior to shipment.
Steel Laminates.  Use steel laminates for reinforced bearings meeting the requirements of AASHTO M 270 Grade 36 or ASTM A 1011.
Bonding Adhesive.  Use epoxy resin adhesive material for bonding the TFE sheets to the steel backing plates.  Use epoxy resin material meeting the requirements of the Federal Specifications MMM A 134, FEP film or equal or vulcanized bond as approved by the Project Manager.  
Vulcanize-bond steel backing plates and masonry bearing plates, if any, to the elastomeric pad.
Construction Requirements
Certification.  With each shipment, furnish two copies of written certification by the bearing manufacturer that the furnished bearings conform to all of the requirements shown on the plans and stipulated herein.  Submit to the Project Manager, nine copies of fabrication drawings in accordance with subsection 556.03.2 of the Standard Specifications.  Do not fabricate bearings prior to receiving approved drawings.
Packaging.  Package and protect the bearings from damage and prevent contamination of the contact surfaces of the sliding elements during handling, transporting, and storage.  Replace any bearing damaged by handling, transporting or storage at no cost to the State.
Installation.  Place bearings on a level surface.  Correct any misalignment of the support to form a level surface.  The instantaneous temperatures of the sole plates must not exceed 300°F (149°C) when field welding the sole plate to the steel girder or base plates embedded in concrete beams.  Replace any bearing damaged during installation at no cost to the State.
Method of Measurement.  A complete bearing device includes the sole plate, TFE surfaced backing plate, stainless steel plate, and elastomeric bearing pad required for one beam seat.  Also included are all costs associated with fabricating, packaging, shipping and installing the device.
Basis of Payment.  Payment for each complete bearing device and all associated resources is at the unit price bid for Elastomeric Bearing Devices (TFE) each.  Include all costs associated with furnishing and installing the required anchor bolts and nuts in the lump sum bid for Structural Steel.
[bookmark: _Ref228239158][bookmark: _Toc311025476]ELASTOMERIC BEARING DEVICES WITH TFE (Metric) (Revised 3-14-03) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description
General.  Furnish and install polytetrafluoroethylene (TFE) expansion bearing and elastomeric bearing pads conforming to the lines, dimensions, design and material composition shown on the plans and this provision.  This work includes the fabrication or manufacture, packaging, handling, transportation, and installation of the bearings.  Also included is the bonding of the TFE pads to the elastomeric bearing pads, and the welding or bonding of the stainless steel sheets to the sole plates.
Applicable Publications:
ASTM: D 2240
D 4894
D 4895
AASHTO M 270M Grade 250
A 167 or A 240
A 480
Federal Specification:  MMM A 134
Materials.  Use TFE bearings composed of pure, unreinforced, polytetrafluoroethylene fluorocarbon resin sheets bonded to the elastomeric pads.  Weld stainless steel sheets to the sole plates as shown on the plans and as specified in this provision.  Use only new materials for the manufacture of the bearings with no reclaimed material incorporated into a finished bearing.  The dimensions of the finished bearings must be within plus or minus 2 mm of the plan dimensions.  Unless otherwise approved by the Project Manager, furnish bearing assemblies, including the sole plates, as a complete unit from one manufacturing source.
TFE Material.  Use TFE resin consisting of 100 percent virgin material meeting the requirements of ASTM Designation D 4894 or D4895.  Use TFE sheets consisting of pure TFE resin, molded by pressure and heat, and skived into sheets of 2 mm thickness.  Finished TFE sheets must conform to the following mechanical and physical properties:

	ASTM Test
	Physical Properties
	Requirements

	D 4894
	Tensile Strength (MPA)
	19.3 min.

	D 4895
	Tensile Elongation (%)
	200 min.



Elastomeric Pad.  Use elastomeric pads meeting the requirements of AASHTO M 251 and as indicated on the plans.
Stainless Steel Sheets.  The stainless steel sheets must meet the properties and requirements outlined in ASTM A 167 or ASTM A 240, Type 304.  Stainless steel in contact with the TFE surface must be polished to a mirror bright finish as specified in ASTM A 480, finish No. 8.  
Edge weld the stainless steel sheets to the sole plates using E308L or E309L electrodes as specified in AWS A5.4, sized for the stainless steel sheet.  Any portion of the weld that extends above the surface of the stainless steel sheet must be ground to the surface of the sheet.  Repair any imperfections in the finish of the stainless steel sheet caused by welding and/or grinding prior to shipment.
Steel Laminates.  Use steel laminates for reinforced bearings meeting the requirements of AASHTO M 270 Grade 36 or ASTM A 1011.
Bonding Adhesive.  Use epoxy resin adhesive material for bonding the TFE sheets to the steel backing plates.  Use epoxy resin material meeting the requirements of the Federal Specifications MMM A 134, FEP film or equal or vulcanized bond as approved by the Project Manager.  
Vulcanize-bond steel backing plates and masonry bearing plates, if any, to the elastomeric pad.
Construction Requirements
Certification.  With each shipment, furnish two copies of written certification by the bearing manufacturer that the furnished bearings conform to all of the requirements shown on the plans and stipulated herein.  Submit to the project manager, nine copies of fabrication drawings in accordance with subsection 556.03.2 of the Standard Specifications.  Do not fabricate bearings prior to receiving approved drawings.
Packaging.  Package and protect the bearings from damage and prevent contamination of the contact surfaces of the sliding elements during handling, transporting, and storage.  Replace any bearing damaged by handling, transporting or storage at no cost to the State.
Installation.  Place bearings on a level surface.  Correct any misalignment of the support to form a level surface.  The instantaneous temperatures of the sole plates must not exceed 149°C when field welding the sole plate to the steel girder or base plates embedded in concrete beams.  Replace any bearing damaged during installation at no cost to the State.
Method of Measurement.  A complete bearing device includes the sole plate, TFE surfaced backing plate, stainless steel plate, and elastomeric bearing pad required for one beam seat.  Also included are all costs associated with fabricating, packaging, shipping and installing the device.
Basis of Payment.  Payment for each complete bearing device and all associated resources is at the unit price bid for Elastomeric Bearing Devices (TFE) each.  Include all costs associated with furnishing and installing the required anchor bolts and nuts in the lump sum bid for Structural Steel.

[bookmark: _Ref107624088][bookmark: _Toc311025477]IM-STPHS 90-8(154)433EXPANSION JOINT – ASPHALT PLUG JOINT  (Added 6-27-05) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Furnish and install an asphalt plug-type joint at the location shown on the plans.
Submittal.  Submit the product documentation for the asphalt plug joint being used to the Project Manager for acceptance two weeks prior to starting the work. Include in the submittal, 

the product specifications
the material safety data sheet
the manufacturer’s recommended application procedure
the contractor’s work plan for installing the asphalt plug joint. 

Do not install the joint until authorization is received from the Project Manager.

Construction Requirements.
Supply and install either a WABO Expandex asphalt plug joint, manufactured by Watson Bowman Acme, a Matrix 502 asphalt plug joint manufactured by Pavetech International, or a joint with performance acceptable to the department.  Use asphaltic binder, aggregate, and binder/aggregate mixture that meet or exceed the specifications as recommended by the manufacturer.  
Block out the joint opening, or saw-cut and remove the full depth of plant mix surfacing, to the joint opening dimensions shown on the plans.  Prepare the joint opening and place the asphalt plug joint material in accordance with the manufacturer’s recommendations.  Apply the joint system continuously between curb faces at the location shown on the plans.  Compact the asphalt plug joint material perpendicular to the joint before the material has cooled, and as otherwise suggested by the manufacturer.
Method of Measurement.  Measure the asphalt plug joint by the linear meter of joint installed.
Basis of Payment.  Include all resources necessary to complete this item of work in the unit price bid for Expansion Joint - Asphalt Plug. 

[bookmark: _Ref256142616][bookmark: _Toc311025478]JOINT SEALS – SILICONE  (Revised 4-25-11) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  This work is the furnishing and installation of a silicone joint system at the specified locations. 
Materials.
Nosing material.  Use a polymer-based material compatible with the silicone sealant.  Where nosing is monolithic with reinforcement embedded in the bridge deck a Portland based cement will be accepted.  
Silicone Sealant.  Use a rapid-curing, high movement, ultra-low modulus, self-leveling, two-component silicone sealant in conjunction with a closed cell expanded polyethylene backer rod.  Do not use asphalt-based or one-part silicone sealants.  Use a joint sealant that accommodates movements of +100/-50 percent of joint opening size (100% tension, 50% compression).
Furnish a joint system that functions properly between -40 oF to 113 oF.
Construction Requirements.
Submit two copies of the product documentation for the joint system being used to the Project Manager at least fourteen calendar days prior to starting the work. Include the following information in the submittal: 
Product specifications
Material safety data sheet
Manufacturer’s recommended application procedure
Contractor’s work plan for installing the joint system 
Do not install the joint system until written authorization is received from the Project Manager.
Sandblast the joint opening and prime the prepared surfaces.  Keep all joint surfaces clean and dry prior to and during joint installation.  Use primer materials that are recommended for usage with the silicone joint sealant.  Size and install the backer rod and install the joint sealant and wear resistant nosing according to the manufacturer’s recommendations.  
Install the joint system when the air temperature is between 40 F and 75 F.  Install at a higher temperature only with approval from the Project Manager.
Method of Measurement.  Measure the silicone joint system by the feet of joint installed.
Basis of Payment.  Payment for the completed and accepted quantities is made under the following:

                             Pay Item				Pay Unit
 		Joint Seals - Silicone. 		Feet

	Payment at the contract unit price is full compensation for all resources necessary to complete the item of work under the contract.

	[bookmark: _Toc311025479]Concrete Beams



[bookmark: _Ref228239220][bookmark: _Toc311025480]PRECAST PRESTRESSED DECK SECTIONS (Revised 6-27-11) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  These are precast, prestressed concrete deck sections intended to form both the structural support and riding surface of a bridge.  These sections must meet the requirements of Section 553 of the Standard Specifications and the requirements of this provision.
Materials.  The following requirements are in addition to those of Section 553.02 of the Standard Specifications:
Class Pre Concrete, Air Entrainment.  Ensure that the Class Pre concrete used in the deck sections includes from 4% to 6% entrained air.  Maintain all other properties for Class Pre Concrete shown on Table 551-1.
Deck Sealer.  Use Baracade Silane 40 IPA, Protectosil CHEM-TRETE 40 VOC, Hydrozo Silane 40 VOC sealer or other approved silane sealer.
Leveling Inserts.  Equip all deck sections with leveling inserts.  Use ¾ in. (19 mm) minimum diameter structural connection type leveling inserts.  The inserts must be designed for a minimum working tension of 5,500 lbs (24.4 kN) and have machine threaded ferrules.
Construction Requirements.  The following requirements are in addition to Section 553 of the Standard Specifications:
General.  Once the deck sections are placed on the supports, some adjustments may be necessary to obtain an acceptable riding surface.  Make these adjustments by use of a leveling beam and jack assembly.  Attach the leveling beam to the inserts and jack the deck sections so that the riding surface meets the tolerance outlined below.
Leveling Inserts.  Indicate the leveling insert locations on the shop drawings for approval.  Locate the inserts so that the specified camber corrections are achieved by the methods described herein.  Center the leveling inserts over the beam's web, install a minimum of 1/8 in. (3 mm) below the finished deck surface, and cast into the member.  After all adjustments are complete and the deck sections are in their final position, fill all leveling insert holes with an approved non-shrink epoxy grout.
Leveling Beam.  Have available a leveling beam and suitable jacking assemblies for attachment to the leveling inserts of adjacent beams.  Adjust the deck sections to the tolerances described herein.  Submit drawings of the proposed leveling system for approval prior to beginning leveling operations.  More than one leveling beam with jacking assemblies may be necessary in order to adjust the adjacent sections to the required tolerance.
Fabrication Camber Control.  Schedule fabrication so that camber differences between adjacent deck sections are minimized.  Measure camber on each deck section immediately after transfer of prestress forces.  At transfer of prestress, the difference in camber between adjacent deck sections of the same design must not exceed ¼ in. (6 mm) per 10 ft. (3 meters) of span length or a maximum difference of ¾ in. (19 mm), whichever is less.
Field Leveling.  Use the approved leveling system to adjust adjacent deck sections to within 3/8 in. (9 mm) at the center of the span prior to placement of the weld tie connections and diaphragms.  If the prescribed adjustment tolerance between deck sections can not be attained by use of the approved leveling system, employ other methods to achieve the prescribed tolerance.  Shim the bearings of the deck sections or use other means as approved so the deck sections match within 3/8 in. (9 mm) throughout the span.
Remove any grease, oil or other contaminants on the deck surface by sandblasting.  After sandblasting, power-wash the entire deck surface to remove concrete swarf, dirt, dust and other debris.  Allow the deck to dry until it is visibly dry with no ponding or dark areas indicating moisture in the concrete surface.  Apply Deck Sealer by spray until refusal to the cleaned, dry deck.  Refusal means that additional spray applications remain on the surface of the concrete and do not soak in.  Insure that a minimum of 28 calendar days have passed from the time the deck is cast to the application of the Deck Seal.  Prevent chloride contamination of the deck during all stages of construction.
Basis of Payment.  Include all costs associated with this work in the unit price bid for Prestressed Beam - Bulb-Tee, Prestress Beam - Tri Deck or Prestress Beam – Rib Deck.

[bookmark: _Ref228239294][bookmark: _Toc311025481]ALTERNATE PRESTRESSED BEAM SECTIONS (Revised 12-27-07) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description
General.  The contractor may elect to use an alternate prestressed beam shape if it is essentially the same depth as that shown and provides sufficient capacity.
Submittals.  Provide two sets of designs that meet the AASHTO and Montana Specifications shown on the Plans, to the Project Manager for review and approval.  Show calculations for the beams, slab and reinforcing steel.  Provide design information as required to either validate or alter the substructure as shown.  Provide the Project Manager with nine sets of shop drawings meeting the requirements of Section 553 of the Standard Specifications.  Have a professional engineer registered in Montana sign, stamp or seal these plans and designs.  Do not fabricate beams prior to receiving approved drawings.
Measurement and Payment.  The beam and slab shown on the plans will be the configuration measured or calculated for payment.  Furnish and install at no cost to the state any additional beam footage, slab concrete or slab reinforcing steel, or substructure concrete or reinforcing steel required because of the use of alternate beam shapes.



[bookmark: _Ref228239306][bookmark: _Toc311025482]PLANT CERTIFICATION FOR PRESTRESSED CONCRETE (Revised 6-3-11) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Replace the first sentence under 553.03.1 that begins with “Fabricate all prestressed concrete members…,”  with the following:  “Fabricate all prestressed concrete members using a manufacturing plant currently certified by the Prestressed Concrete Institute or the National Precast Concrete Association in the category applicable to the member being fabricated.”  An exemption is made for a new manufacturing plant that is of the same ownership as an existing certified plant provided the new manufacturing plant operates under the same quality assurance and control program as a certified plant.

	[bookmark: _Toc311025483]Decks



[bookmark: _Ref228262642][bookmark: _Toc6196046][bookmark: _Toc63492484]
[bookmark: _Toc311025484]Bridge Timber Deck Overlay-Asphalt (English) (Revised 7-10-08) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
(Milling or Overlay Projects)  Note:  Use this Standard Special Provision where existing plant mix surfacing will be milled or completely replaced.  (Refer to Road Plans.)
Description.  This work includes the removal of the existing Plant Mix Surfacing (PMS) from a bridge deck for a PMS bridge deck overlay and or bridge rail replacements.
Construction Requirements
Removal of Existing PMS.  Avoid damage to the deck when removing the existing surfacing from the bridge.  Repair any damage done to the wooden bridge deck during removal at no cost to the State.  If a wood deck has damage that is not construction related or is in a deteriorated condition, replace the wood decking by work order as directed by the Project Manager. 
Bridge Deck Overlay.  No Cushioning Gravel present.  If the existing surfacing is PMS and no cushioning gravel is present, mill the existing asphalt surfacing, to match the existing roadway crown or super-elevation profile, to a depth of 0.15 ft, above the existing wood deck surface, measured at the existing curb.  Place the new PMS overlay as specified on the Road Plans for the top lift of the bituminous surfacing.
Bridge Deck Overlay.  Cushioning Gravel Present.  If cushioning gravel is encountered, completely remove the existing PMS and gravel using care not to damage the wood deck.  The same day the gravel is removed from the deck, apply plant mix surfacing to the wood deck surface, to match the existing roadway crown or super-elevation profile, to a depth of 0.15 ft. above the existing wood deck surface, measured at the existing curb.  During the time the wood deck is exposed to traffic, limit traffic to a maximum speed of ten miles per hour.  Place the new PMS overlay as specified on the Road Plans for the top lift of the bituminous surfacing.
Rail Post Installation.  Where removing existing PMS for new Bridge Rail installations completely remove the existing surfacing at the location of new rail posts as needed to allow proper installation of the rail post anchors as shown.  Replace and re-compact removed surfacing at post locations using commercial plant mix to either the milled or finished surface as applicable.
Pavement Removal.  Remove the existing pavement on the approach roadway section and the timber structure in a sequence and manner so that the traveling public does not encounter abrupt transitions in the roadway surface because of the surfacing removal.  Remove existing PMS as specified in the plans and special provisions.
Pavement Replacement.  Replace removed pavement with new PMS of the specified grade as shown on the bridge and road plans.  Apply compactive effort as specified in Section 401.03.12B of the Standard Specifications.  Compact PMS surfacing on bridges as directed by the Project Manager.  Do not use rollers in vibratory mode on bridges, however hand held vibratory plate compactors can be used around rail posts.
Method of Measurement and Basis of Payment.  Include all costs associated with the removal, replacement and compaction of PMS on bridge decks as specified on the Road and Bridge Plans.  Include costs for removal and replacement around bridge rail posts with the unit bid cost for Revise Timber Bridge Rail – T101.  Include costs for milling and replacement of PMS on bridges and bridge roadway approaches as identified in the Road Plans.

[bookmark: _Ref228262555][bookmark: _Toc311025485]BRIDGE TIMBER DECK OVERLAY-ASPHALT (Metric) (Revised 7-10-08) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
(Milling or Overlay Projects)  Note:  Use this Standard Special Provision where existing plant mix surfacing will be milled or completely replaced.  (Refer to Road Plans.)
Description.  This work includes the removal of the existing Plant Mix Surfacing (PMS) from a bridge deck for a PMS bridge deck overlay and or bridge rail replacements.
Construction Requirements
Removal of Existing PMS.  Avoid damage to the deck when removing the existing surfacing from the bridge.  Repair any damage done to the wooden bridge deck during removal at no cost to the State.  If a wood deck has damage that is not construction related or is in a deteriorated condition, replace the wood decking by work order as directed by the Project Manager.
Bridge Deck Overlay.  No Cushioning Gravel present.  If the existing surfacing is PMS and no cushioning gravel is present, mill the existing asphalt surfacing, to match the existing roadway crown or super-elevation profile, to a depth of 45 mm above the existing wood deck surface, measured at the existing curb.  Place the new PMS overlay as specified on the Road Plans for the top lift of the bituminous surfacing.
Bridge Deck Overlay.  Cushioning Gravel Present.  If cushioning gravel is encountered, completely remove the existing PMS and gravel using care not to damage the wood deck.  The same day the gravel is removed from the deck, apply plant mix surfacing to the wood deck surface, to match the existing roadway crown or super-elevation profile, to a depth of 45 mm above the existing wood deck surface, measured at the existing curb.  During the time the wood deck is exposed to traffic, limit traffic to a maximum speed of ten miles per hour.  Place the new PMS overlay as specified on the Road Plans for the top lift of the bituminous surfacing.
Rail Post Installation.  Where removing existing PMS for new Bridge Rail installations completely remove the existing surfacing at the location of new rail posts as needed to allow proper installation of the rail post anchors as shown.  Replace and re-compact removed surfacing at post locations using commercial plant mix to either the milled or finished surface as applicable.  
Pavement Removal.  Remove the existing pavement on the approach roadway section and the timber structure in a sequence and manner so that the traveling public does not encounter abrupt transitions in the roadway surface because of the surfacing removal.  Remove existing PMS as specified in the plans and special provisions.
Pavement Replacement.  Replace removed pavement with new PMS of the specified grade as shown on the bridge and road plans.  Apply compactive effort as specified in Section 401.03.12B of the Standard Specifications.  Compact PMS surfacing on bridges as directed by the Project Manager.  Do not use rollers in vibratory mode on bridges, however hand held vibratory plate compactors can be used around rail posts.
Method of Measurement and Basis of Payment.  Include all costs associated with the removal, replacement and compaction of PMS on bridge decks as specified on the Road and Bridge Plans.  Include costs for removal and replacement around bridge rail posts with the unit bid cost for Revise Timber Bridge Rail – T101.  Include costs for milling and replacement of PMS on bridges and bridge roadway approaches as identified in the Road Plans.
[bookmark: _Ref64354427][bookmark: _Toc311025486]BRIDGE TIMBER DECK REPAIR-ASPHALT (Revised 7-10-08) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
(Spot Removal of Surfacing only)  Note: Use this Standard Special Provision for projects where the existing plant mix on the bridge deck will remain in place except for where new rail posts are to be installed.  (Refer to Road Plans.)
Description.  This work includes the removal of portions of the existing plant mix surfacing on the bridge deck, as required, to install new T-101 rail posts.
Construction Requirements.
Rail Post Installation.  Completely remove the existing surfacing at the location of new rail posts as needed to allow proper installation of the rail post anchors as shown.  Use all necessary care when removing the existing surfacing from the bridge to avoid damage to the deck.  Repair any damage done to the wooden bridge deck during construction at no cost to the State.
Patch the area removed for the rail post with commercial plant mix.  Restore the removed surface to its original section.  Compact PMS surfacing around new bridge rail posts using hand held vibratory plate compactors.
Basis of Payment.  Include all costs associated with the removal and replacement of the surfacing for the bridge rail posts in the unit price bid for Revise Timber Bridge Rail - T101.
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Description.  The requirements of this special provision override Subsection 552.03.12 (E.4) Bridge Deck Surface Texture of the Standard Specifications.  After the Project Manager has accepted the finished deck surface and after the concrete has cured for the specified cure period, saw cut transverse grooves into the finished deck.
Construction Requirements.  Use grooving equipment capable of saw cutting ⅛" (1/16") wide, 3/16" (1/16") deep at 1¼" (1/16") center-to-center spacing.  Overlapping of grooves by succeeding passes will not be permitted.  Terminate grooves 1 foot from the      [face of rail OR face of barriers] and 4" from the      [paving notch, guard angles OR expansion joints].  Broom texture this area as specified in the Standard Specifications.
Perform the above-described work before allowing traffic on the new deck.
Method of Measurement.  Grooving is measured in square yards as the actual area grooved as specified above.
Basis of Payment.  Include for all costs in the unit price bid for Transverse Deck Grooving.
[bookmark: _Ref228262753][bookmark: _Toc311025488]TRANSVERSE DECK GROOVING (Metric) (Revised 8-3-10) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  The requirements of this special provision override Subsection 552.03.12 (E.4) Bridge Deck Surface Texture of the Standard Specifications.  After the Project Manager has accepted the finished deck surface and after the concrete has cured for the specified cure period, saw cut transverse grooves into the finished deck.
[bookmark: Text51][bookmark: Text53]Construction Requirements.  Use grooving equipment capable of saw cutting 3 mm (1 mm) wide, 5 mm (1 mm) deep at 30 mm (2 mm) center-to-center spacing.  Overlapping of grooves by succeeding passes will not be permitted.  Terminate grooves 0.3 meter from the      [face of rail OR face of barriers] and 0.1 meter from the      [paving notch, guard angles OR expansion joints].  Broom texture this area as specified in the Standard Specifications.
Perform the above-described work before allowing traffic on the new deck.
Method of Measurement.  Grooving is measured in square meters as the actual area grooved as specified above.
Basis of Payment.  Include all costs in the unit price bid for Transverse Deck Grooving.
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Description.  Repair areas of unsound concrete, remove or repair existing deck joints and guard angles, and prepare the deck to receive an overlay as the plans require.  This specification applies to both epoxy overlays and latex modified concrete overlays.  Use the sections of the specification appropriate to the work the plans define elsewhere.  Classify areas of repair as either Class A or Class B and meet the requirements of the following descriptions.
Class A Repair.  Remove existing deck concrete as deeply as necessary, while stopping short of the top of the bottom mat of reinforcing steel.  Dispose of removed concrete and replace it with new concrete to the level of the scarified or existing deck surface. In areas where the top of the bottom mat of reinforcing steel has been exposed during Class A repair, upgrade the area to Class B repair and treat it accordingly.
Class B Repair.  Remove existing concrete full depth through the slab.  Dispose of removed concrete, set form work and replace the removed concrete volume with new concrete to the level of the scarified or existing deck surface in the areas designated on the plans. 
Type Latex Surface Preparation.  Scarify the deck 6 mm (¼ inch) before beginning either Class A or Class B repairs.  Prevent damage to exposed reinforcing bars.
Construction Requirements
Equipment.  Provide equipment meeting the following requirements:
Sawing equipment capable of sawing to the specified depth.
Scarifying equipment capable of scarifying the deck surface uniformly to the required depth. Use power-operated, mechanical equipment with automatic grade control.
Blasting equipment capable of removing rust and old concrete from the exposed reinforcing bars through the use of sandblasting, shot blasting, or other blasting aggregate approved by the Project Manager in advance of the work.
Power-driven hand tools for removal of concrete with the following limitations:
Jackhammers of a nominal 13 kg class or smaller.
Operate jackhammers or other mechanical chipping tools at an angle of 45 degrees or less from the deck surface.
To remove concrete from beneath a reinforcing bar in a Class A repair, use chipping hammers in a nominal 6 kg class or smaller. 
Hand tools such as hammers and chisels for removing final particles of unsound concrete and to achieve final required depth.
Location and Inspection of Repair Areas
Scarify the deck if the project requires it.  Use compressed air to dry the deck and to blow it clean of debris.  The Project Manager will then locate nominal areas of Class A and Class B deck repair.
Determine the extent of the need for Class A repair and notify the Project Manager if areas differ significantly from the nominal areas.  Remove all delaminated, cracked, disintegrated, loose, or otherwise unsound concrete.
If the Project Manager determines that an area of Class A repair has exposed more than minimal amounts of the bottom mat of reinforcing steel, the Project Manager may require Class B repair in that area.  Perform no Class B repair in areas shown in the plans as Class A repair without prior approval.
If the Project Manager finds an excessive amount of unsound concrete while performing a final check on a removal area, rework that entire area.  The Project Manager will not check other removal areas until the work in this area passes inspection.
Concrete Removal
Provide a saw cut 13 mm (½ inch) deep around all Class A and B repair area edges.
Use mechanical equipment to remove unsound concrete. Finish the removal with lightweight hand tools.  If the bond between existing concrete and reinforcing steel breaks, remove concrete adjacent to the bar at least 25 mm (1 inch) beyond the bar.  This removal will allow new concrete to bond to the entire periphery of the bar.  Use care to prevent cutting, stretching, or other damage to exposed reinforcing steel.
Prior to placing new concrete, use an aggregate blast on all exposed concrete and reinforcement surfaces that will have contact with the new concrete to remove all dirt, laitance, oil, other foreign materials and any remaining unsound concrete.  Continue the blasting until one pass produces no color change in the concrete surface from the previous one.
The Project Manager may approve the use of high-pressure water-blast equipment for concrete removal, if the Project Manager considers that its use offers an advantage to the Department.  The Project Manager will suspend the use of such equipment at any time if, in the Project Manager's opinion, the process produces unsatisfactory results.
Clean and remove debris in repair areas after removing concrete.  Remove all slurry from prepared areas before placing new concrete in them.
Reinforcing Steel.  If an existing reinforcing bar has less than 25 mm (1 inch) clearance from the new finished concrete surface, remove concrete from under the bar, then press it down and fasten it in place to provide that clearance.  Take similar measures to provide a minimum side clearance and bottom clearance to each bar of 19 mm (¾ inch). 
Consider any reinforcement bar corroded, cut, or otherwise damaged to the point that it has lost 25% or more of its effective cross-sectional area damaged and in need of replacement.  Replace such bars with new ones of the same size. The Project Manager will determine splice locations where bars need cutting and splicing.  Replace any reinforcing bars damaged by negligence during Class A or Class B repairs at no cost to the State.
Placing and Finishing Concrete - Class A and B Repair
Areas Receiving Type Latex Overlay
In shallow repair areas, where the concrete removal does not extend below the top of the top mat of reinforcing steel, fill the repair areas with new concrete and place the overlay concrete in one operation.
In Class A repair areas, other than those covered by Section 1), above, and in Class B repair areas, fill each repair area to the level of the scarified surface and provide a rough surface finish.  Place the overlay concrete in a separate operation.
Typical Repair and Joint Replacement Areas
Place new concrete in repaired areas level to the existing concrete surface.  Give the new concrete the broom finish defined in the Standard Specifications, §552.03.12(E)5.
Use forms for new concrete in Class B repair areas.  Do not attach forms to existing reinforcing bars unless the Project Manager gives prior approval to do so.  Use beams or stringers to support forms under the deck in areas of Class B repair of 1.7 m²  (2 yd²) or greater.
Provide a smooth riding bridge deck.  Check the repaired surface with a 3 m (10‑foot) straight edge after finishing the concrete.  Remove irregularities within the straightedge length exceeding 3 mm (⅛”).  Make corrections the Project Manager requires.  Correct variations that prevent drainage from any part of the bridge deck. 
Materials.  Class A Repair and Class B Repair
All new concrete placed in these repair areas must meet the requirements of Class SD Concrete or Portland cement-based rapid-setting concrete.  Obtain the Project Manager's prior approval before using rapid-setting concrete.
On decks that will receive a Type Epoxy overlay, wait at least 28 days after filling repair areas with Class SD Concrete before applying the overlay.  The Project Manager will determine the minimum waiting period between filling repair areas with rapid-setting concrete and overlaying them with Type Epoxy overlay.
Method of Measurement and Basis of Payment
General
Where conditions require the work but the plans do not, the unit price bid for Reinforcing Steel will provide payment for all costs associated with the removal of existing damaged bars (see §B.4, above) and replacement with new bars.
Do not measure areas of deck repair above the top of the top mat of reinforcing steel for payment.  Include the cost of such work in the unit price bid for Concrete – Latex Modified.
Include costs for deck scarification in the unit price bid for Concrete – Latex Modified.
Class A Repair.  The Project Manager will measure Class A repair areas for payment before the work of filling them with new concrete takes place.  The plans show only approximate Class A repair areas, based on information taken from bridge deck surveys.  The plans may show repair areas that vary significantly from final measured areas.  The Department will not allow recalculation of bid prices due to increases or decreases in the repair areas resulting from such variation from the plan quantities.  The unit price bid for Class A Bridge Deck Repair will provide full compensation for furnishing all tools, labor, equipment and materials, including epoxy resin bonding agent, Class SD Concrete or other concrete required to complete the work.
Class B Repair.  The plans show an estimated quantity of Class B repair.  This quantity shows the repair volume necessary for expansion joint replacement only.  Do not measure work outside these areas for payment.
The Project Manager will measure the actual repair area of Class A repair that evolves into Class B repair because of conditions found during construction for payment.
The unit price bid for Class B Bridge Deck Repair will include payment for both types of Class B repair and will provide full compensation for furnishing all tools, equipment, labor, and materials necessary to complete the work.  
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Description.  Provide a bridge deck overlay of latex modified Portland cement concrete meeting the requirements of the plans and this specification, to protect the underlying deck from water and chloride intrusion.
Materials.  With the following exceptions, use materials conforming to the Standard Specifications.
Cement.  Use only one brand of cement in a given overlay.  Do not use Type III cement.
Aggregate.  Use the following aggregate gradations.  Use only aggregate in a Saturated Surface Dry (SSD) condition at the time of mixing concrete.  Test the moisture content using AASHTO Test Designation T 255-92, document the results for both total moisture content and for surface moisture content, and provide a written copy of them to the Project Manager.  Use the following gradation:

	Fine Aggregate
	
	Coarse Aggregate

	Sieve Sizes
	
	
	Sieve Sizes
	

	English
	Metric
	Percent Passing
	
	English
	Metric
	Percent Passing

	3/8 – inch
	9.50 mm
	100
	
	¾ - inch
	19.0 mm
	100

	#4
	4.75 mm
	95 - 100
	
	½ - inch
	12.5 mm
	90 - 100

	#16
	1.18 mm
	35 - 85	
	
	3/8 – inch
	9.50 mm
	40 - 70

	# 50
	300 µm
	10 - 30	
	
	# 4
	4.75 mm
	0 - 15

	# 100
	150 µm
	2 - 10
	
	# 8
	2.36 mm
	0 - 5

	# 200
	75 µm
	0 - 4
	
	
	
	



Latex Admixture.  Use a latex admixture containing a polymer of 66% ± 5% styrene and 34% ± 5% butadiene, with the polymer comprising between 46 and 49 percent of the total emulsion.  The emulsion must have a sodium alkyl sulfate stabilizer acting as an anionic surfactant, polymer average particle size between 1900 and 2500 angstroms, a weight of 8.43 to 8.52 lb/gal at 75º F (mass of 1.01 to 1.02 kg/l at 25°C), and a pH between 9.5 and 11.0.
Protect the latex admixture from temperatures below 32º F (0°C) and above 85º F (29°C) at all times.  Provide a thermometer capable of storing minimum and maximum temperatures and place it with any admixture stored on site.  Replace admixture subjected to temperatures outside the range above at no expense to the Department.
Latex Modified Concrete.  Provide a latex modified concrete with the following properties:


	
	English
	Metric

	Minimum cement content
	660 lb/yd3
	390 kg/m³

	Latex emulsionadmixture
	25 gal/yd3
	121.30 l/m³ 

	Water/cement ratio (by weight)
	0.30 to 0.40
	0.30 to 0.40

	Air content
	3 to 6.5 percent of plastic mix
	3 to 6.5 percent of plastic mix

	Coarse aggregate
	50 percent of total aggregate by weight
	50 percent of total aggregate by weight



Construction Requirements
Deck Preparation.  Prior to placing the overlay, prepare the existing deck surface in compliance with this provision and with the provision Bridge Deck Repair. 
The Project Manager will approve the method of deck preparation based on the following test of the sand, shot, or water blasting procedure for production demolition.
Provide a test area of one square yard (one square meter) for every 500 square yards (420 square meters) of deck overlay.  In each test area, perform one initial blast of the whole test area, then alternate blasting each half of that area until additional passes produce no visible color change between the halves.  Begin the production blasting only after the Project Manager accepts the test results.  Production blasting must remove all evidence of the test area.  Make additional passes over the entire deck if necessary to accomplish that goal.
Clean the scarified and repaired deck surface with shot blasting or sand blasting no more than 24 hours before placing the overlay.  Remove shot or sand with air blasting.  In the case of water blasting, allow the deck to dry completely to allow thorough inspection of the deck surface’s cleanliness.  Saturate the deck concrete with water immediately and keep it saturated for a minimum of six hours before placing the overlay.  If the deck is then wet for more than 24 hours, blast the entire deck surface with shot or sand again before placing the overlay.
Limitations on Operations.  Place latex modified concrete only when the water evaporation rate is less than 0.15 lb per ft2 (0.75 kg per m²) per hour.  The Project Manager will measure and record air temperature, wind speed, deck surface temperature and relative humidity, will use that information to determine the evaporation rate from Figure 1 and will record each of those items before allowing the placement to begin and again at completion of the placement.  Do not place latex modified concrete in ambient air temperatures below 10°C.
Place the overlay first at the high side of a deck with a super elevation or at the crown point of a crowned deck, then work down to the lower points of the deck.  Measure the thickness of the overlay from the scarified deck surface and perpendicular to it.
Do not place new concrete against concrete placed less than 36 hours previously, except in the case of continuing placement of a lane or strip.
Deck preparation work may begin in areas adjacent to newly placed overlay concrete.  If this work begins less than 72 hours after overlay placement, perform the work with the following restrictions:
Wait a minimum of one day after placing the concrete to begin the adjacent surface preparation.
Allow preparation work to interfere with curing only in the area immediately adjacent to the work and for the minimum amount of time practical.  Resume the cure promptly.
Use no power tools heavier than 15 lb (7 kg) chipping hammers.
Operate air compressors on the deck only directly over piers.
Prior to placement and completed cure of new concrete, allow no loads other than construction equipment on any part of the deck that has undergone surface preparation.
Complete the overlay and open the deck to traffic by November 1.  Assume responsibility for all costs, including for traffic control required by a failure to open the deck to traffic by November 1.  Place no overlay concrete from November 1 through April 1 without prior written approval from the Project Manager.
Equipment.  Demonstrate that project equipment meets the following requirements.
Mixing Equipment.  Use self-contained, mobile, continuous-mixing equipment meeting the following requirements:
A capacity to mix a batch of at least eight cubic yards (six cubic meters).  The machine capacity must allow finishing operations to proceed at a steady pace, with final finishing completed before formation of the plastic surface film.
A positive means of controlling cement content entering the mix, complete with a recording meter visible at all times and a continuous printout of the accurately measured quantity.
Positive control of the water and the latex emulsion flows into the mixing chamber.  Positive means to adjust the water flow for variations in aggregate moisture and a flow meter indicating the water quantity.
Calibrate each mobile mixer in the presence of the Project Manager, using the following tests.  Record all test results and required calculations and provide the Project Manager with a copy of those data.  Inform the Project Manager what moisture content (percentage) the fine and coarse aggregates will have on entering the mix.  Dry or wet the stockpiles to within 0.5% of this percentage at the beginning of each workday.  Take moisture readings on the stockpiles before calibrating the mixer trucks and before each day's placement of latex modified concrete.  Record the readings and give the information to the Project Manager.
Cement Meter.  Obtain the operating speed (in revolutions per minute) and the approximate number of counts required on the cement meter to deliver one bag (94 pounds or 43 kilograms) of cement from the truck manufacturer's mix setting chart.  Place at least 40 bags (3760 pounds or about 1706 kilograms) of cement in the cement bin.  Place the mixer on a level surface and provide an electrical ground.
Adjust the engine throttle to obtain the specified revolutions per minute (rpm).  Discharge cement until the belt has made one complete revolution.  Stop the belt and reset the cement meter to zero.  Discharge approximately one bag of cement into a container while timing the discharge with a stopwatch.  Record the number of counts on the cement meter and determine the mass of cement discharged on the Field Calibration form included in this provision.  Repeat the process of discharging one bag at a time for a total of six runs.  Reset the cement meter to zero each time.
At the end of the six runs, total the number of cement counts, the mass of cement discharged, and the times of each of the runs, in seconds.  Perform the following calculations.
Mass of cement per cement meter count –- Divide the total mass of cement discharged in the six runs by the total number of counts on the meter for the six runs.
Counts per bag of cement –- Divide 43 kg by the mass of cement per cement meter count.
Cement discharge rate –- Divide the total mass of cement for the six runs by the total of the times for each of the six discharges.
Discharge time for one bag –- Divide 43 kg by the cement discharge rate.
Latex Throttling Valve.  Clear the latex strainer of any obstructions.  Adjust the latex throttling valve to deliver 3.5 gals (13.2 liters) of latex, or 30 lbs (13.3 kg) for each bag, or 94 lbs (43 kg) of cement, using the calculation results from Section (b) above where necessary.
With the unit operating at the specified rpm, discharge latex into a container for the discharge time for one bag calculated above and determine the mass of the latex discharged.  Adjust the valve until the machine discharges 30 lbs (13.3 kg) in the discharge time for one bag.  Verify the accuracy of this setting by repeating the latex discharge three more times.
Water Flow Meter.  Set the water flow meter to flow at the rate of 0.5 gals (1.9 liters) per minute.  Collect and weigh the water discharged during one minute with the equipment operating at the specified rpm to verify the discharge rate. Repeat the process with the flow meter adjusted to 1.5 gals (5.7 liters) per minute.
Aggregate Bin Gates.  Set the gate openings to provide aggregate at a rate matching the specified concrete mix proportions.
Trial Batches.  The Project Manager will approve each mobile mixer used on the project based on a demonstration of its ability to produce concrete meeting project specifications.  Perform yield, slump, and air content tests on concrete from each mixer in the Project Manager's presence.
Finishing Machine.  Furnish a finishing machine meeting the requirements of section 552.03.12 E of the Standard Specifications and perform the work in compliance with those requirements.  Furnish a machine that has a vibrating, finned roller system similar to a BidWell Rol-a-Tamp, and which has a fog system capable of producing a fog environment extending from the point of concrete placement to the point of final finishing.  At least one month before using the finishing machine, submit to the Project Manager for approval, three copies of written information describing the means of rail support required in that specification.
Placing of Latex Modified Concrete.  Place Latex Modified Concrete in a continuous pour.  Place the concrete at a rate that maintains the edge of the concrete in a uniform line parallel to the finishing machine and no more than 3.0 ft (1.0 m) in advance of it.
Install necessary bulkheads, equal in depth to the thickness of the latex modified concrete, to the required grade and profile before placing any concrete.  Alternatively, over-pour the end of the overlay by a minimum of 6 in (150 mm), then sawcut the over-pour from the rest of the overlay and remove the over-pour concrete entirely before beginning the next pour.
Blow standing water out of depressions, holes, or areas of concrete removal with compressed air.  Brush concrete into the wetted, prepared surface no more than 2 ft (0.6 m) ahead of concrete placement as a bond agent, ensuring that both horizontal and vertical surfaces receive a thorough, even coating.  Brush this concrete onto the surface at a rate that ensures it remains wet when the finishing machine reaches it.  Dispose of materials that dry out, set, or show evidence of loss of cement paste. Stop overlay placement on discovering those conditions and do the surface preparation again.
Strike off the latex modified concrete at a level ¼ in (6.0 mm) above final grade.  Complete hand finishing and texturing within 15 ft (4.5 m) of the finishing machine.  Float and vibrate the concrete as needed to provide a tight finished surface and plastic concrete mixture density of 98% of the rodded density of fresh concrete, as determined by AASHTO T-121.  Perform that test at a frequency and at locations determined by the Project Manager.  
Vibrate concrete more than 3 in (75 mm) thick internally, in addition to the vibration of the surface screed.  After finishing the concrete, check for surface irregularities with a 10.0 ft (3.050 m) straight edge.  Correct surface areas that vary more than 1/8 in (3 mm) in that distance.
In the event of a minor (fifteen minutes or less) delay in the placement operation, protect the end of the placed concrete from drying out with several layers of wet burlap.  In the event of a major (more than fifteen minutes) delay, install a construction dam or bulkhead at the end of the concrete.  Remove bulkheads at any time after initial set.  Protect the new concrete edge from damage during bulkhead removal.
Protect freshly placed concrete from rain.  Replace concrete damaged by rainfall at no expense to the Department.
Curing Concrete.  Cover the surface with a single layer of clean, wet burlap immediately after completion of surface finishing.  Place a polyethylene film at least 0.004 in (100 μ) thick over the burlap, as the beginning of the wet cure.  The Project Manager will allow up to a maximum of one hour between placement of the burlap and the polyethylene, provided the burlap remains wet.  Otherwise, place the polyethylene immediately.  Leave the polyethylene in place for a minimum of 48 hours.
Begin the dry cure at the end of the 48-hour wet cure period by removing the burlap and the polyethylene.  Allow the concrete to undergo 72 hours of dry cure.  In the case of rainfall or dampness, extend the dry cure period to ensure a minimum of 72 hours of dry cure.  Keep the bridge closed to traffic an additional 48 hours if the air temperature falls below 50ºF (10°C) during the cure.
Sawcut transverse grooves in the deck in compliance with the provision: Transverse Deck Grooving in these special provisions.  Allow no traffic on the overlay surface until the end of the dry cure and the transverse deck grooving has been completed.
Deck Acceptance.  The Project Manager will check the overlay surface for uniformity of finish with a three-meter straight edge.  Correct any high areas this check reveals by grinding them down.  The Department will not allow any form of impact method to perform this work.
Prior to repair, submit to the Project Manager for approval, a plan for repair of low areas this check reveals.  Run water down the gutter lines.  Include the repair of any gutter regions that show-standing water, in the plan submitted to the Project Manager.  Do not start the process of saw cutting the transverse deck grooves until the Project Manager has approved all of the finished repair work.
Use a drag-chain to survey the soundness of bond between the overlay and the deck, placing particular emphasis on areas of visible cracking.  Perform the survey in the Project Manager’s presence.  Remove and replace areas that the Project Manager determines have debonded.  The Project Manager may core the overlay to determine depth of cracking.  If, in the Project Manager’s opinion the overlay has cracked significantly, seal the cracks with a Bridge Deck Crack Sealant listed on the Departments QPL.  Apply the product in accordance with the manufactures recommendations and without expense to the Department.    In cases of excessive cracking, the Project Manager may require removal and replacement of part of or all of an overlay at the contractor’s expense.
Cast at least one latex modified concrete cylinder for each day's overlay placement.  Cure the cylinders with their matching deck segments.  Break the cylinders at the end of the wet and dry curing process to demonstrate the strength the overlay concrete has attained.  The Project Manager will not allow traffic on the new overlay until the cylinder breaks indicate a minimum concrete strength of 3000 psi (21 MPa).
Method of Measurement.  Measure Bridge Deck Overlay - Type Latex for payment by the number of cubic yards (meters) of Concrete-Latex Modified placed.
Basis of Payment.  Payment for Concrete – Latex Modified covers the cost of all tools, materials, and labor associated with Bridge Deck Overlay - Type Latex, except for Class A and Class B repairs and transverse deck grooves.  (See provision Bridge Deck Repair for more information.)
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[bookmark: _Ref323702523][bookmark: _GoBack]BRIDGE DECK CONCRETE PLACEMENT AND WATER CURE (Revised 4-16-12)
Description.  Protect the concrete from shrinkage cracking, seal initial cracks, apply sealant.  
Materials.  
Silane Sealer. Use a Silane sealer listed on the Department's Qualified Products List.
Crack Sealer.  Provide a Bridge Deck Crack Sealer listed on the Department’s QPL for application as a crack sealer for visible cracks.
Burlap.  Use burlap that meets the requirements of AASHTO M 182 Grade 3 (10 ounces per linear yard on a 40 inch basis).   In lieu of the minimum weight (mass) specified, ensure that a sample dried in an oven at a temperature of 215°F to 225°F (102°C to 107°C) has a weight not less than 8.0 ounces per square yard (270 g/m2).
Water.  Obtain the Project Manager's approval of the water to be used for the water cure. Ensure the water does not contain oil, acid, alkali, vegetative substances, silt, sand, and is not brackish or salty.
Pre-placement meeting. Schedule a pre-placement meeting with the Project Manager for a time 3-14 days prior to the first deck concrete placement. Required attendees are the superintendent, concrete foreman, fogging and finishing personnel. The purpose of the meeting is to familiarize all parties with the requirements of this Provision. At the meeting, provide details on the equipment, materials, procedures and sequencing that will be used to ensure the requirements of this Provision are met.  Do not begin placement of the concrete deck before the conclusion of the pre-placement meeting.
Construction Requirements.
Do not cast decks when the ambient air temperature is below 37°F (3°C) or above 90°F (32°C).
Do not cast decks when the ambient temperature is anticipated to reach or drop below  34°F (1°C).at any time during the water cure period.
Do not place concrete between 10 a.m. and 3 p.m. if the anticipated ambient air temperature is expected to exceed 80°F (27°C) during the day.
Place concrete having a temperature between 40°F (4°C) and 84°F (29°C) at the time of discharge.
Increase ambient humidity by fogging above finished concrete and concrete forms/rebar using one or more 3000 psi (21MPa) or greater pressure washer powered fogging wands.  Do not use low pressure spray nozzles. Do not use fogging systems attached to the screed.
Do not use fogging, or other methods, to add finishing water to unfinished concrete.
Maintain the forward edge of concrete placement nearly parallel to and not more than 6 feet (1.8 m) ahead of the strike-off.
  Provide a catwalk to facilitate uniform application of the fog mist across the entire deck.  Apply a fog mist as necessary to maintain a moist surface on the finished concrete before and after covering with burlap until the water cure process is operational.
Do not allow water to drip, flow, or puddle on the concrete surface during fog misting, when placing the burlap, or at any time before the concrete has achieved final set.
Start the water cure as soon as possible without damaging the concrete finish by applying pre-moistened burlap to maintain a water-saturated environment on the concrete surface.  Meet the following requirements for the water cure.
Ensure the temperature of all water used in the water cure is within 20°F (11°C) of the in place concrete temperature.
Presoak the burlap by immersing it in water for a minimum of 24 hours prior to placement.    Do not use products having a laminated moisture barrier as a substitute for the pre-moistened burlap. 
Provide a catwalk to facilitate placement of the wet burlap on the fresh concrete surface.
Apply the wet burlap to the concrete surface no later than 15 minutes after striking off and finishing the surface of deck-slab concrete.
 Place soaker hoses when the concrete has hardened sufficiently to prevent marring of the surfaces.  
Use the soaker hoses to keep the deck surface saturated for 14 consecutive calendar days after concrete placement.  
After placement of the soaker hoses, cover the burlap and hoses with clear polyethylene sheeting.
Monitor the wet cure during the 14 day period to ensure that the burlap is constantly saturated.
 Crack Sealing.  Upon completion of the water cure and prior to transverse grooving and Silane treatment, treat all visible cracks with crack sealer.  In areas where crack sealer has puddled, spread sand on the surface in an amount to ensure adequate skid resistance.  Visible cracks are cracks that can be seen unaided from about 4 feet (1.2 m) above the deck. The Project Manager will determine the locations where crack sealing is required, if any.
Application of Silane Sealer 
After sawing the transverse grooves is completed, remove any grease, oil or other contaminants on the deck surface by sandblasting.  
After sandblasting, power wash the entire deck surface to remove concrete swarf, dirt, dust and other debris.  Allow the deck to dry until it is visibly dry with no ponding or dark areas indicating moisture in the concrete surface.  
Temporarily plug any deck drains and take any other precautions as necessary to insure that the sealer is not allowed to drip off the deck.
After the deck is grooved, cleaned and at least 28 calendar days after the deck is cast, apply Silane before the bridge is open for traffic.  Apply sealer in accordance with manufacturer’s recommendations until refusal.  Refusal means that additional applications remain on the surface of the concrete and does not soak in.  Provide the Project Manager with the manufacture’s recommendations for application and storage.
Acceptance of Concrete Placement and Water Cure.  Acceptance of the bridge deck concrete placement and water cure is based on meeting all specifications.  The following three items will be considered under this specification:
Proper use of fogging
Proper water cure
Application of Sealer
The Project Manager will determine if these items meet this specification.  The following pay factors , determined by the Project Manager, will be applied when any of these items do not meet the specifications.
	Item
	Pay Item
	Pay Factor

	Fogging
	Class SD Concrete or 
Class DD-Bridge Concrete

	0.90 to 1.00

	Water Cure
	Class SD Concrete or 
Class DD-Bridge Concrete


	0.90 to 1.00

	Silane Sealer
	Class SD Concrete or 
Class DD-Bridge Concrete

	0.90 to 1.00


The total Pay Factor for any lot will be the product of all of the individual pay factors.  All pay factors will be rounded to the nearest hundredth.

0. Method of Measurement. Fogging, water cure, and Silane Sealer will not be measured for payment. Crack sealing, if required, will be measured under 109.04.2 Force Account Basis.
0. Basis of Payment.  Include all costs associated with fogging, water cure, and Silane Sealer in the unit price bid per cubic yard for Class SD Concrete or Class DD-Bridge Concrete.  Crack sealing will be paid for under the item Miscellaneous Work.
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(Milling or Overlay Projects) Note:  Use this Standard Special Provision when placing plant mix surfacing on a concrete bridge deck.
Description.  This work includes the preparation of the bridge deck, placing a waterproof membrane and a plant mix overlay.  
Construction Requirements
Remove Existing Overlay.  Remove existing overlay materials from the deck including bituminous overlays, membranes, chip-seals, and traffic markings, down to the level of the concrete deck surface.  Remove traces of overlay materials from the faces of curbs up to the level of the new surfacing.  Use abrasive blasting, shot blasting, hammers, chisels, torches and scrapers as necessary to remove the materials.  Avoid damaging the deck during this process.  Repair damage done to the concrete bridge deck during removal at no cost to the State.
Patch Deck.  Remove loose or broken concrete from the deck by abrasive blasting.   Clean it off the deck with compressed air.  Do not use hammers for this work.  This specification does not require removal of delaminations under the deck surface.  Repair only those areas of the deck surface that the Project Manager has determined have spalled surfaces that are not intact at the time of construction.  Patch holes and spalls to the level of the surrounding surface with a rapid-set high-strength concrete.
Cracks and Joints.  Bond reinforced matting material to the deck over cracks and at deck contraction joints wider than 3/16” (4mm), if the membrane supplier requires it.  Apply matting compatible with one of the approved systems (see Section C.).  If the bridge has expansion joints, see details in the bridge plans for their treatment. 
Abrasive blasting.  After patching the deck and sealing cracks and immediately prior to placing the waterproof membrane system, use abrasive blasting over the entire deck surface and over the curb faces up to the level of the finished overlay surface.  Remove foreign substances, including bituminous materials, dirt, oil, paint and laitance, down to the level of the original concrete surface.  After finishing the abrasive blasting, remove blasting abrasive, dust and loose material from the deck with compressed air or with vacuum equipment.  Provide a smooth surface for the membrane.  Remove sharp edges or projections that could puncture the membrane.
Pavement Removal.  Remove the existing pavement on the approach roadway section and the concrete structure in a sequence and manner so that the traveling public does not encounter abrupt transitions.  Remove the existing plant mix surfacing as the plans and special provisions specify.
Membrane.  Install the selected membrane system as the manufacturer requires and in compliance with the plans and specifications.  Begin the membrane application within four hours of completion of the abrasive blasting.  Apply the membrane to a clean, dry deck surface and with the deck and ambient air temperatures above 50F (10C).  Apply primer to the concrete surfaces if the membrane manufacturer requires it.  Overlap prefabricated membrane strips a minimum of 4” (100mm).  Use hand rollers to ensure a firm, uniform bond between the membrane and the concrete surface.  Keep the membrane free of wrinkles, bubbles, tears, and other placement defects.  Patch tears or cuts in the membrane prior to placing the plant mix, by placing a piece of membrane bonded firmly to the surface and extending at least 4” (100 mm) beyond the edges of the defect.  Seal vertical curb face surfaces with membrane to the height of the finished asphalt surface.  If required by the membrane manufacturer, apply a bond coat of an acceptable adhesive to the surface of the membrane prior to applying the overlay.  Allow only necessary rubber tire traffic on the membrane.  Do not allow public traffic on the membrane.  Maintain the membrane in good condition until the overlay covers it.
Pavement Placement.  See the Road Plans for plant mix surfacing specification and thickness.  Note that the crown may change between the bridge and the adjacent road.  Mark the location of the end of each deck and intermediate bent locations before placing the plant mix.  The contractor may apply the bridge deck overlay continuously with the final lift of the roadway surfacing.  Use care to avoid damaging the membrane while operating equipment on it and while placing the overlay.  Repair damage to the membrane with a method the Project Manager has approved prior to placing the overlay.  Apply compactive effort as specified in Section 401.03.12B of the Standard Specifications.  Do not use vibratory rollers on bridges.
Saw cutting and routing joints.  After placing the plant mix surfacing, make a saw cut ¼” (6 mm) wide by 1 3/8” (35 mm) deep between the curbs at deck ends and at the centerlines of intermediate bents.   Rout the saw cut to produce a straight, flat-bottomed reservoir 11/2” (38mm) wide with vertical walls 3/8” (10mm) deep.  Saw cut and rout when the roadway is dry.  Remove the routed material from the roadway and dispose of it before opening the roadway to traffic.
Cleaning.  Ensure that the reservoir and joint are dry and free of dust, dirt and loose materials immediately before applying the sealant. 
Sealing.  Place sealant material within 72 hours of routing the joint.  Follow the sealant manufacturer's handling, mixing and application temperature requirements.  Fill the routed reservoir flush to the top using a pressure applicator.  Do not open the completed work to traffic until the sealant has cured to the point that it will not track.  Repair or replace all seal work damaged by traffic at no expense to the Department.
Temperature Limitations.  Do not rout when the mat temperature is below 35°F (1.67°C).  Apply the sealant only when the roadway surface temperature is between 35°F (1.67°C) and 120° F (49°C).
Materials.
Deck Patching Concrete.  Patch the deck with a high strength, rapid-setting, Portland cement-based concrete.  Handle, mix and install this material as the product manufacturer specifies.  The contractor may use regular Portland cement concrete for patching the deck provided the repair area first receives a coating of an epoxy bonding agent meeting the requirements of AASHTO M235 immediately prior to concrete placement.  When using regular concrete, keep traffic off the patch area until the patch concrete achieves a strength of 2400 psi (16.5 MPa), in accordance with Standard Specification 551.03.07.
Reinforcement Matting and Binder.  Use a high-strength woven fiberglass fabric and compatible binder with the following requirements.

1. Fiberglass Fabric:  Use fabric weighing 0.17 lb/sq.ft (814 g/sq.m) minimum.
1. Fiberglass Binder:  Use a binder compatible with the fiberglass matting and meeting or exceeding the following requirements.

	Property
	Method
	Value

	Penetration, 
	ASTM D-540-82
	0.1mm

	Softening Point
	ASTM D-3668 C
	193° C minimum

	Viscosity
	ASTM D3236
	1000-1800 cps

	Low Temp. Flexibility
	Vermont DOT (mod)
	-18 C



Waterproof membrane.  Use one of the following systems, or a similar one approved by the Project Manager, before the work begins.

Product Name			Manufacturer
Bituthene 5000		W.R. Grace
ColdFlex 2000			PolyGuard
Mel-Dek			W.R. Meadows
M-400A			Protecto Wrap Company
Petrotac			Amoco
Pave Prep			Pavetech
CCW-711			Carlisle Coatings & Waterproofing

Crack Sealant.  Use sealant meeting the following ASTM D 5167 specifications:

	Cone Penetration, 77°F (25°C), dmm (ASTM D5329)
	100-150

	Cone Penetration, 0°F (-18°C), dmm (ASTM D5329 modified)
	25 min.

	Flow, 140°F (60°C), 5h (ASTM D5329)
	0.4inch (10mm) max.

	Resilience, (ASTM D5329)
	30-60%

	Bond, -20°F (-29°C), 200% ext. (ASTM D5329)
	Pass 3 cycles

	Recommended Pour Temperature
	380°F (193°C)

	Safe Heating Temperature
	410°F (210°C)

	Asphalt Compatibility (ASTM D5329)
	Pass



Two supplier products that meet these requirements are:

Crafco 522
Maxwell Elastoflex 72

Submittals.  Submit product documentation for each of the following items to the Project Manager for approval at least one week prior to the intended placement of the item.
Deck patching concrete.
Reinforcement matting and binder. 
Membrane.  Include the product specifications, the material safety data sheet, the manufacturer’s recommended application procedure and the contractor’s plan for installing the membrane. 
Crack sealant.

Do not place any of these items before receiving approval from the Project Manager.
Method of Measurement and Basis of Payment.
Prepare Bridge Deck.  Measure Prepare Deck by the square meter (yard) of deck between the curb faces and between the paving notches.  The unit price bid for Prepare Deck will include compensation for materials, equipment, tools, labor and incidentals necessary to clean, patch and prepare the deck, and to seal cracks and joint openings.  
Waterproof Membrane.  Measure Waterproof Membrane for payment by the square meter (yard) of deck between the curb faces and the area of the curb faces covered by membrane, between the paving notches.  The unit price bid for Waterproof Membrane will include compensation for labor and materials required to furnish and place the membrane, including necessary primers and bond coats.
Plant Mix Overlay.  Include costs associated with supplying and placing the plant mix overlay on the bridge deck, including labor and materials for saw-cutting, routing and sealing joints, in the unit price bid for Plant Mix Surfacing (See the Road Plans Summary).
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General.  Adhere to Special Provision” BRIDGE DECK CONCRETE PLACEMENT AND WATER CURE”, except as modified in this provision. This provision applies any time the ambient temperature reaches, or is expected to drop below, 1 °C (34º F) during the Water Cure period.  Assume all risk for placing and curing concrete during cold weather.  Replace frozen, damaged, or rejected concrete at Contractor expense.
Materials.   Thermocouple Based Temperature Recorders.  
 For compatibility with MDT software, use Omega HH309A four channel data logging thermometers. 
Provide sacrificial bare tip thermocouple junction probes with sufficient lead lengths to reach an accessible location suitable for data logger operation, subject to the approval of the Project Manager.  
Construction Requirements.  Provide insulated forms, insulation, or heating and housing facilities as necessary to maintain the concrete within the temperatures specified.  Preheat the forms, in-place concrete, and items such as the top flanges of beams prior to placing concrete when their surface temperatures are below freezing.  Provide temperature readings from the reinforcing steel to the Project Manager and ensure that the bar temperature is above 4 °C (40º F) and below 20 °C (70 °F) before and during the concrete placement.  Do not place concrete on surfaces at or below 1°C.
Protection of Concrete.  Maintain the temperature of the concrete between 10 °C (50º F) and 43 °C (110º F) during the first 72 hours and within 10 °C (50º F) and 32 °C (90º F), during the concrete placement and throughout the remainder of the cure period, uniformly throughout the deck. 
Temperature Sensors.  Furnish and place thermocouple temperature sensors at a minimum of three sensing locations per span and three sensing locations per concrete placement as designated by the Project Manager.  For each sensing location, fasten one thermocouple temperature sensor to the underside of a top transverse bar and one to the deck form.  Ensure that the sensors can not be dislodged by the placement of concrete, the vibrator, or workers.  Include at least one additional sensor to record ambient outside air temperature
Temperature Recording and Monitoring.  Record the temperature from all sensors at ½ hour intervals throughout the cold weather concreting period.  Monitor temperatures every 4 hours or more frequently for the first 72 hours and then every 12 hours.  Provide all temperature-time data to the Project Manager after each check.  Provide temperature-time data to the Project Manager at other times when requested.  Provide all temperature-time data to the Project Manager at the end of the cure period.  Take corrective action as necessary to maintain the temperature within the limits specified.   The Project Manager will also periodically download temperature data from the data logger using MDT computer equipment and may also periodically spot-check the temperature of the deck surface.
Heating Equipment. Apply heat, if needed, from either above or below the deck.  Prevent over-heating the concrete in localized areas.  Ensure that combustion heaters are vented outside any enclosure.  When applying combustion heaters above the deck, block combustion heaters up from the concrete surface.  
Compressive Strength Testing.  In addition to the requirements of 551.03.7 Testing and Acceptance of Concrete, meet the following requirements: Use a certified testing laboratory for all concrete compressive strength testing.  Cast all field test samples in standard 102 mm x 203 mm round molds according to MT-101.  Make a minimum of three sets of concrete cylinders per span and concrete placement.  A set consists of four cylinders: two 28 day cylinders and two short-term strength cylinders.  Furnish the Project Manager certified copies of the test results. The Department may witness selected tests and testing procedures. Two cylinders of the same set will constitute a test with the test value being the average of the two compressive strengths.  Test the cylinders according to AASHTO T-22.  
Field cure test specimens.  Single-use molds are allowed.  Initial cure all cylinders in one location within the enclosure as designated by the Project Manager.    After an initial cure period of 24 to 36 hours, unmold the cylinders and place one set at each of the sensing locations. Expose all specimens to the same conditions as the slab until removing them for testing.  
Contractor Quality Control Testing.  Test field-cured cylinders not sooner than fourteen days after casting and within 24 hours after removal from the site.  
End of Cure Period Testing.  After a 14 day cure period, periodically test pairs of short-term strength cylinders. The cure period may be ended after 14 days if the test results from a pair of short-term strength cylinder breaks indicate that a compressive strength of 26 MPa (3800 psi) has been reached and the instrumentation indicates that curing temperatures met specified limits.  The Project Manager will determine when the cure period can be ended. 
Contractor Secondary Quality Control Testing.  Test the 28-day cylinders at 28 days.  Provide the Project Manager with the test results.  For each cylinder set, the Project Manager will use the test results and the temperature data to determine the effectiveness of concrete protection for the representative portions of the bridge deck or barriers.    
Cure and Protect Slab and Barriers.  Cure and protect the concrete for a minimum of 14 days as specified elsewhere.
End of Cure Period. Lower the temperature within enclosures at a rate not to exceed 10 °C (18º F) per hour until the inside and outside air temperatures are equal.
Acceptance of Cold Weather Concreting.  Acceptance of cold weather concreting depends on meeting all specifications and the following items:
maintaining the deck concrete temperature within the specified limits,
non-failing enclosure(s),
examination of results provided by the temperature data loggers, which must contain no gaps in data tables, nor any indication of deck freezing or over-heating, 
controlled lowering of temperature at the end of the curing period per specification, and
field cured cylinder confirmation.  The 28-day cylinder test values must all meet or exceed 26 MPa (3800 psi).
Corrective Action.  The Project Manager will use the test values from 28-day field cured cylinder tests and the temperature data to determine the effectiveness of the concrete protection.  Replace all the affected portions of the deck if any of the 28-day cylinder test values are less than 26 MPa (3800 psi) or if the temperature data from the temperature recorders indicates concrete freezing occurred. Core the deck as directed by the Project Manager to determine the extent of the affected areas. The Project Manager will determine if the test results and temperature requirements meet specifications.  The Project Manager will also monitor the condition of the enclosure and the overall deck condition and may direct coring of the deck in any location to verify deck condition.  
Method of Measurement.  Cold weather concreting will not be measured for payment.
Basis of payment.  Include all costs associated with cold weather concreting in the unit price bid per cubic meter for Class SD Concrete or Class DD-Bridge Concrete. Assume all costs associated with coring, testing, removal, repair and replacement of unacceptable concrete.
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Description.  The Department may measure the depth of the concrete cover over the top reinforcing steel of the bridge deck(s) and the deck thickness, using Ground Penetrating Radar (GPR) equipment.  
Construction Requirements.  Schedule three business days for the Department to access the deck.  Ensure the deck is completely bare during the three business-day period, or until the test is complete, to allow full access to the entire surface. The timeframe for access to the bridge deck is after the water cure has been completed and prior to opening the bridge deck to traffic.  The Department will perform the test only on a dry deck. The test may be completed either prior to or after transverse deck grooving or rail construction.  If inclement weather prevents the test from being performed within the three business days provided, the test will be cancelled.  Provide the project manager a minimum of 14 calendar days notice for the three business-day access period.  The project manager will coordinate the test with the MDT Materials Bureau (contact: Anson Moffett 444-5407). 
Method of Measurement and Basis of Payment.  Consider all costs associated with this provision and its requirements incidental to performance of the work.  Include the costs in the cost of other items.   
  *
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Description.  Provide a bridge deck overlay of either Latex Modified Concrete, or Silica Fume Modified Concrete. Use a single type of Modified Concrete Overlay for all locations shown on the plans.  Base all submittals related to the Modified Concrete Overlay on the single type of overlay selected by the contractor and adhere to the following requirements. 
Latex Modified Concrete Overlay
Description.  Provide a bridge deck overlay of latex modified concrete meeting the requirements of the plans and this specification, to protect the underlying deck from water and chloride intrusion.
Materials.  With the following exceptions, use materials conforming to the Standard Specifications.
Cement.  Use only Type I or Type II Portland Cement.  Do not use Type III cement.
Aggregate.  Use the following aggregate gradations.  Use only aggregate in a Saturated Surface Dry (SSD) condition at the time of mixing concrete.  Test the moisture content using AASHTO Test Designation T 255-92, document the results for both total moisture content and for surface moisture content, and provide a written copy of them to the Project Manager.  Use the following gradation:

	Fine Aggregate
	Coarse Aggregate

	Sieve Size
	Percent Passing
	Sieve Size
	Percent Passing

	3/8”
	100
	¾”
	100

	# 4
	95 - 100
	½”
	90 - 100

	# 16
	35 - 85
	3/8”
	40 - 70

	# 50
	10 - 30
	# 4
	0 - 15

	# 100
	2 - 10
	# 8
	0 - 5

	# 200
	0 - 4
	
	



Latex Admixture.  Use a latex admixture containing a polymer of 66% ± 5% styrene and 34% ± 5% butadiene, with the polymer comprising between 46 and 49 percent of the total emulsion.  The emulsion must have a sodium alkyl sulfate stabilizer acting as an anionic surfactant, polymer average particle size between 1900 and 2500 angstroms, a weight of 8.43 to 8.52 lb/gal at 75ºF, and a pH between 9.5 and 11.0.
	Protect the latex admixture from temperatures below 32º F and above 85º F at all times.  Provide a thermometer capable of storing minimum and maximum temperatures and place it with any admixture stored on site.  Replace admixture subjected to temperatures outside the range above at no expense to the Department.
Latex Modified Concrete.  Provide a latex modified concrete with the following properties:

	Item
	Requirement

	Minimum cement content
	660 lb/yd3

	Latex emulsion admixture
	25 gal/yd3

	Water/cement ratio (by weight)
	0.30 to 0.40

	Air content
	3 to 6.5 percent of plastic mix

	Coarse aggregate
	50 percent of total aggregate by weight



Silica Fume Modified Concrete Overlay
Description.  Provide a bridge deck overlay of Class SD-Overlay Concrete meeting the requirements of the plans and the specifications.  
Construction Requirements
Silica Fume Overlay Requirements
Hold a pre-placement conference at a time mutually agreed upon with a technical representative from the silica fume concrete supplier and the Project Manager at least 15 days before the planned concrete placement.  At this conference, present the mix design and methods of accomplishing all phases of the concrete overlay work.  The Department will need 15 days to review the mix design.  Do not proceed with concrete placement without approval of the mix design.
Ensure that during the proportioning, mixing, placing, and finishing of the concrete overlay a technical representative of the silica fume supplier and the supplier of any high- or mid-range water reducer are on site.  One person may perform both of these functions.  Ensure that the technical representative has expertise in the proper installation of the materials and is available to the Project Manager for consultation.  Adhere to recommendations made by the technical representative as approved by the Project Manager.
Prior to placement, prepare, place, and cure a trial batch of at least 2.5 cubic yards to verify the mix design, to demonstrate ability to perform curing operations, and to check quality control.  Make additional trial batches as necessary to verify changes in design or procedure.
Submit the following items to the Project Manager for approval in accordance with the Standard Specifications and these provisions.
The contractor’s record of project experience with the type of overlay and the equipment intended for use on this project.
The design mix for the Modified Concrete Overlay 
The method and materials used to contain, collect and dispose of all debris generated by the cleaning and washing process.
Specifications and details of the screed rail support system, including details of anchoring the rails and providing rail continuity, and of other equipment used to apply the overlay
Deck Preparation.  Prior to placing the overlay, prepare the deck surface in compliance with these specifications. The Project Manager will approve the method of deck preparation based on the following test of the sand, shot, or water blasting procedure.
Provide a test area of one square yard for every 500 square yards of deck overlay to determine the blasting effort necessary.  In each test area, perform one initial blast of the whole test area, then alternate blasting each half of that area until additional passes produce no visible color change between the halves.  Begin the production blasting only after the Project Manager accepts the test results.  Production blasting must remove all evidence of the test area.  Make additional passes over the entire deck if necessary to accomplish that goal.
Clean the deck surface with shot blasting or sand blasting no more than 24 hours before placing the overlay.  Remove shot or sand with air blasting.  In the case of water blasting, allow the deck to dry completely to allow thorough inspection of the deck surface’s cleanliness.  Saturate the deck concrete with water immediately and keep it saturated for a minimum of six hours before placing the overlay.  If the deck is then wet for more than 24 hours, blast the entire deck surface with shot or sand again before placing the overlay.
Once the deck surface to be overlaid has met surface preparation requirements do not allow any equipment in direct contact with the prepared surface.  Protect the deck surface from contamination where construction equipment must operate in an adjacent area or on the deck surface to be overlaid by rolling out new, 4-mil plastic sheeting over the entire area. Roll it up between the delivery trucks and the screed as necessary.
Limitations on Operations.  Place modified concrete only when the water evaporation rate is less than 0.15 lb per square foot per hour.  The Project Manager will measure and record air temperature, wind speed, deck surface temperature and relative humidity, and will use that information to determine the evaporation rate and will record each of those items before allowing the placement to begin and again at completion of the placement.  
Place the overlay first at the high side of a deck with a super elevation or at the crown point of a crowned deck, then work down to the lower points of the deck.  Measure the thickness of the overlay from the scarified deck surface and perpendicular to it.
Do not place new concrete against concrete placed less than 36 hours previously, except in the case of continuing placement of a lane or strip.
Deck preparation work may begin in areas adjacent to newly placed overlay concrete.  If this work begins less than 72 hours after overlay placement, perform the work with the following restrictions:
Wait a minimum of one day after placing the concrete to begin the adjacent surface preparation.
Allow preparation work to interfere with curing only in the area immediately adjacent to the work and for the minimum amount of time practical.  Resume the cure promptly.
Use no power tools heavier than 15 lb chipping hammers.
Operate air compressors on the deck only directly over piers.
Prior to placement and completed cure of new concrete, allow no loads other than construction equipment on any part of the deck that has undergone surface preparation.
Equipment (Latex Modified Option).  Demonstrate that project equipment meets the following requirements.
Mixing Equipment.  Use self-contained, mobile, continuous-mixing equipment meeting the following requirements:
Capacity to mix a batch of at least eight cubic yards.  The machine capacity must allow finishing operations to proceed at a steady pace, with final finishing completed before formation of the plastic surface film.
Positive control of cement content entering the mix, complete with a recording meter visible at all times and a continuous printout of the accurately measured quantity.
Positive control of water [and latex emulsion (if applicable)] flows into the mixing chamber.  Positive means to adjust the water flow for variations in aggregate moisture and a flow meter indicating the water quantity.
Calibrate each mobile mixer in the presence of the Project Manager, using the following tests.  Record all test results and required calculations and provide the Project Manager with a copy of those data.  Inform the Project Manager what moisture content (percentage) the fine and coarse aggregates have on entering the mix.  Dry or wet the stockpiles to within 0.5% of this percentage at the beginning of each workday.  Take moisture readings on the stockpiles before calibrating the mixer trucks and before each day's placement of modified concrete.  Record the readings and give the information to the Project Manager.
Cement Meter.  Obtain the operating speed (in revolutions per minute) and the approximate number of counts required on the cement meter to deliver one bag (94 pounds) of cement from the truck manufacturer's mix setting chart.  Place at least 40 bags (3760 pounds) of cement in the cement bin.  Place the mixer on a level surface and provide an electrical ground.
Adjust the engine throttle to obtain the specified revolutions per minute (rpm).  Discharge cement until the belt has made one complete revolution.  Stop the belt and reset the cement meter to zero.  Discharge approximately one bag of cement into a container while timing the discharge with a stopwatch.  Record the number of counts on the cement meter and determine the mass of cement discharged on the Field Calibration form included in this provision.  Repeat the process of discharging one bag at a time for a total of six runs.  Reset the cement meter to zero each time.
At the end of the six runs, total the number of cement counts, the mass of cement discharged, and the times of each of the runs, in seconds.  Perform the following calculations
Weight of cement per cement meter count –- Divide the total weight of cement discharged in the six runs by the total number of counts on the meter for the six runs.
Counts per bag of cement –- Divide 94 lbs by the weight of cement per cement meter count.
Cement discharge rate –- Divide the total weight of cement for the six runs by the total of the times for each of the six discharges.
Discharge time for one bag –- Divide 94 lbs by the cement discharge rate.
Latex Throttling Valve.  Clear the latex strainer of any obstructions.  Adjust the latex throttling valve to deliver 3.5 gallons of latex, or 30 lbs for each bag, or 94 lbs of cement, using the calculation results from Section (b) if necessary.
With the unit operating at the specified rpm, discharge latex into a container for the discharge time for one bag calculated above and determine the weight of the latex discharged.  Adjust the valve until the machine discharges 30 lbs in the discharge time for one bag.  Verify the accuracy of this setting by repeating the latex discharge three more times.
Water Flow Meter.  Set the water flow meter to flow at the rate of 0.5 gallons per minute.  Collect and weigh the water discharged during one minute with the equipment operating at the specified rpm to verify the discharge rate. Repeat the process with the flow meter adjusted to 1.5 gallons per minute.
Aggregate Bin Gates.  Set the gate openings to provide aggregate at a rate matching the specified concrete mix proportions.
Trial Batches.  The Project Manager will approve each mobile mixer used on the project based on a demonstration of its ability to produce concrete meeting project specifications.  Perform yield, slump, and air content tests on concrete from each mixer in the Project Manager's presence.
Finishing Machine.  Furnish a finishing machine meeting the requirements of section 552.03.12 E of the Standard Specifications and perform the work in compliance with those requirements.  Furnish a machine that has a vibrating, finned roller system similar to a Bid Well Rol-a-Tamp, and which has a fog system capable of producing a fog environment extending from the point of concrete placement to the point of final finishing.  At least one month before using the finishing machine, submit to the Project Manager for approval, three copies of written information describing the means of rail support required in that specification.
Equipment. (Silica Fume Option)
Use conventional concrete mixing equipment.  
Unless otherwise approved, when a truck mixer or agitator is used for transporting silica fume concrete, complete discharge of the concrete within 1 hour and 45 minutes after introducing cement and water, or before the drum has revolved more than 325 revolutions, whichever comes first.
Finishing Machine. (Both Options)  Furnish a finishing machine meeting the requirements of section 552.03.12 E of the Standard Specifications and perform the work in compliance with those requirements.  Furnish a machine that has a vibrating, finned roller system similar to a Bid Well Rol-a-Tamp, and which has a fog system capable of producing a fog environment extending from the point of concrete placement to the point of final finishing.  At least one month before using the finishing machine, submit to the Project Manager for approval, three copies of written information describing the means of rail support required in that specification.
Placing of Modified Concrete.  Place Modified Concrete in a continuous pour.  Place the concrete at a rate that maintains the edge of the concrete in a uniform line parallel to the finishing machine and no more than 3.0 ft in advance of it.
Install necessary bulkheads, equal in depth to the thickness of the modified concrete, to the required grade and profile before placing any concrete.  Alternatively, over-pour the end of the overlay by a minimum of 6 inch, then saw cut the over-pour from the rest of the overlay and remove the over-pour concrete entirely before beginning the next pour.
Blow standing water out of depressions, holes, or areas of concrete removal with compressed air.  Brush concrete into the wetted, prepared surface no more than 2 ft ahead of concrete placement as a bond agent, ensuring that both horizontal and vertical surfaces receive a thorough, even coating.  Brush this concrete onto the surface at a rate that ensures it remains wet when the finishing machine reaches it.  Dispose of materials that dry out, set, or show evidence of loss of cement paste. Stop overlay placement on discovering those conditions and do the surface preparation again.
Strike off the modified concrete at a level ¼ inch above final grade.  Complete hand finishing and texturing within 15 feet of the finishing machine.  Float and vibrate the concrete as needed to provide a tight finished surface and plastic concrete mixture density of 98% of the rodded density of fresh concrete, as determined by AASHTO T-121.  Perform that test at a frequency and at locations determined by the Project Manager.  
Vibrate concrete internally in addition to the vibration of the surface screed where it is more than 3 inches thick.  After finishing the concrete, check for surface irregularities with a 10-foot straight edge.  Correct surface areas that vary more than 1/8 inch in that distance.
In the event of a delay of fifteen minutes or less in the placement operation, protect the end of the placed concrete from drying out with several layers of wet burlap.  In the event of a delay of more than fifteen minutes, install a construction dam or bulkhead at the end of the concrete.  Remove bulkheads at any time after initial set.  Protect the new concrete edge from damage during bulkhead removal.
Do not begin concrete placement if rain is expected.  Take adequate precautions to protect freshly placed concrete in the event that rain begins during the concrete placement.  Remove and replace all concrete that is damaged by rain at no additional cost to the State.
Curing Concrete (Latex Concrete Option) or (Silica Fume Concrete Option).  Cover the surface with a single layer of clean, wet burlap immediately after completion of surface finishing.  Place a polyethylene film at least 0.004 inch thick over the burlap, as the beginning of the wet cure.  The Project Manager will allow up to a maximum of one hour between placement of the burlap and the polyethylene, provided the burlap remains wet.  Otherwise, place the polyethylene immediately.  For the Latex Concrete Option, leave the polyethylene in place for a minimum of 72 hours.  For the Silica Fume Concrete Option, maintain the wet cure for 7 days.
For the Latex Concrete Option, begin the dry cure at the end of the 72-hour wet cure period by removing the burlap and the polyethylene.  Allow the concrete to undergo 48 hours of dry cure.  Keep the bridge closed to traffic an additional 48 hours if the air temperature falls below 50ºF during the cure.
Fog behind concrete placement to raise the humidity using one or more 3000 psi (21MPa) or greater pressure washer powered fogging wands.  Do not use low pressure spray nozzles. 
  Provide a catwalk to facilitate uniform application of the fog mist across the entire deck.  Apply a fog mist continuously and uniformly from the time the surface water sheen leaves and the surface finish is applied until the concrete is covered and the water cure process is operational.
Do not allow water to drip, flow, or puddle on the concrete surface during fog misting, when placing the burlap, or at any time before the concrete has achieved final set.
Start the water cure as soon as possible without damaging the concrete finish by applying pre-moistened burlap to maintain a water-saturated environment on the concrete surface.  Meet the following requirements for the water cure:
Presoak the burlap by immersing it in water for a minimum of 24 hours prior to placement.    Do not use products having a laminated moisture barrier as a substitute for the pre-moistened burlap. 
Provide a catwalk to facilitate placement of the wet burlap on the fresh concrete surface.
Apply the wet burlap to the concrete surface no later than 15 minutes after striking off and finishing the surface of overlay using the self-propelled transverse finishing machine
 Place soaker hoses when the concrete has hardened sufficiently to prevent marring of the surfaces.  
Use the soaker hoses to keep the deck surface saturated during wet curing time requirements
After placement of the soaker hoses, cover the burlap and hoses with clear polyethylene sheeting.
Monitor the wet cure during cure to ensure that the burlap is constantly saturated.
Saw cut transverse grooves in the deck in compliance with the provision: Transverse Deck Grooving in these special provisions.  Allow no traffic on the overlay surface until the end of the dry cure and the transverse deck grooving has been completed.
Deck Acceptance.  The Project Manager will check the overlay surface for uniformity of finish with a 10.0-foot straight edge.  Correct any high areas this check reveals by grinding them down.  The Department will not allow any form of impact method to perform this work.
Prior to repair, submit to the Project Manager for approval, a plan for repair of low areas this check reveals.  Run water down the gutter lines.  Include the repair of any gutter regions that show-standing water, in the plan submitted to the Project Manager.  Do not start the process of saw cutting the transverse deck grooves until the Project Manager has approved all of the finished repair work.
Use a drag-chain to survey the soundness of bond between the overlay and the deck, placing particular emphasis on areas of visible cracking.  Perform the survey in the Project Manager’s presence.  Remove and replace areas that the Project Manager determines have debonded.  The Project Manager may core the overlay to determine depth of cracking.  If, in the Project Manager’s opinion the overlay has cracked significantly, seal the cracks with a Bridge Deck Crack Sealant listed on the Departments QPL.  Apply the product in accordance with the manufactures recommendations and without expense to the Department.    In cases of excessive cracking, the Project Manager may require removal and replacement of part of or all of an overlay at the contractor’s expense.
Cast at least one modified concrete cylinder for each day's overlay placement.  Cure the cylinders with their matching deck segments.  Break the cylinders at the end of the wet and dry curing process to demonstrate the strength the overlay concrete has attained.  The Project Manager will not allow traffic on the new overlay until the cylinder breaks indicate a minimum concrete strength of 3000 psi.
Method of Measurement.  Measure Modified Concrete Overlay for payment by the number of cubic  yards of Modified Concrete Overlay placed.
Basis of Payment.  Payment for Modified Concrete Overlay includes the cost of all tools, materials, and labor associated with Modified Concrete Overlay, except for transverse deck grooves.  

	[bookmark: _Toc311025497]Environmental



[bookmark: _Ref228263775][bookmark: _Toc311025498]WATERWAY PASSAGE AND SIGNING (English) (Revised 2-23-10) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
General.  Provide and sign at all times during the bridge work a passable waterway channel for waterway users.
Construction Requirements.   
Construct falsework and work bridges to provide a minimum 20 ft-wide by 6 ft-high waterway opening.  Construct the falsework opening and work bridge piers parallel to the stream flow.  Review the site with the Project Manager to determine the best placement of the opening considering channel depth and current.  Establish the vertical clearance using hydrological data for the month having the highest flows that the falsework will be in place.  Monitor the six foot clearance daily and immediately remove the structure over the 20 ft opening if rising water reduces the clearance to less than six feet.
Submit a work barge plan to the Project Manager for approval five days prior to beginning barge work.  Detail in the plan the barge mooring, barge dimensions, operations to be performed from the barge, and the period of use including the estimated calendar dates.  Do not permit the barge or its moorings to encroach into the channel marked by the buoys as described in this provision.
Signing.  Sign the waterway for the bridge work as follows:
Install "6-FOOT MAXIMUM CLEARANCE AT       BRIDGE" signs at the following waterway access sites:


	Site(s)
	Controlling Entity
	Town
	Phone

	     
	     
	     
	     



Install 5 ½ ft x 3 ft "NAVIGATION RESTRICTION AHEAD" signs on both banks at approximately 500 feet and 1500 feet upstream of the structure work.  Sign the downstream side if waterway traffic warrants signing.  Attach two Type C Steady burn lights to the top corners of each sign.  Place the signs at a point above the high water level, or as directed, facing oncoming waterway users.
Contact the MDT Traffic Section, (406) 444-0463 (Butte, Billings or Glendive) (406) 444-6222 (Great Falls or Missoula) for sign design calculations.  (USE ONLY THE PHONE No., CORRESPONDING TO PROJECT LOCATION)
Channel Marker Buoys.  Furnish and install hanging can or anchor buoys to delineate a channel to the falsework opening.  Use buoys having the hazard-warning symbol with the "HAZARD AREA" message.
For downstream river traffic only, space the buoys on 25 ft centers starting from the falsework and/or bridge to at least 100 feet upstream, measured normal from the upstream structure face.
For downstream and upstream river traffic, space the buoys on 25 ft centers starting from the falsework and/or bridge to at least 250 feet upstream and downstream, measured normal from the structure faces.  
Follow the buoy manufacturer's installation recommendations.  Consult with the Project Manager and determine a mutually agreeable date for removing and installing buoys due to river icing.  Use buoys and channel markers following the U.S. Aids to Navigation (ATON) system.  Contact the U.S. Coast Guard District Aids to Navigation office at (206) 220 – 7270.
Hanging Can Buoys.  Use an aerial cable to suspend the hanging can buoys approximately two feet from the water's surface.
Flare the cables out from both sides of the falsework/bridge opening to both shorelines.
Surface Buoys.  Lay and anchor the cables to the river/stream bottom for attaching the buoy mooring lines.  Ensure the anchor cable is ballasted to prevent it from rising from the river/stream bottom.  Flare the cable out from both sides of the falsework/bridge opening to both shorelines.
Falsework and Bridge Opening Lighting.  Install Type C Steady burn lights, spaced on maximum 3 ft centers, on the top and sides of the false work opening or bridge opening to be used by waterway users.
Public Notice.  Submit at the preconstruction conference, one copy of the draft public notice for the Project Manager's approval.  Once approved, place the notice in the nearest town newspaper and forward copies to local radio station(s) four weeks and two weeks before work restricts the waterway.  Include the following in the notice:  name of waterway and location of the bridge work, the dimensions of the waterway opening, the time period the restricted waterway opening is anticipated to be in place, and the phone number to call for additional information.
Method of Measurement and Basis of Payment.  Waterway passage and signing is not measured for payment.  Include the cost of this work in other contract items.

[bookmark: _Ref228263798][bookmark: _Toc311025499]WATERWAY PASSAGE AND SIGNING (Metric) (Revised 2-23-10) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
General.  Provide and sign at all times during the bridge work a passable waterway channel for waterway users.
Construction Requirements.   
Construct falsework and work bridges to provide a minimum 6 m wide by 2 m high waterway opening.  Construct the falsework opening and work bridge piers parallel to the stream flow.  Review the site with the Project Manager to determine the best placement of the opening considering channel depth and current.  Establish the vertical clearance using hydrological data for the month having the highest flows that the falsework will be in place.  Monitor the 2 m clearance daily and immediately remove the structure over the 6 m opening if rising water reduces the clearance to less than 2 m.
Submit a work barge plan to the Project Manager for approval five days prior to beginning barge work.  Detail in the plan the barge mooring, barge dimensions, operations to be performed from the barge, and the period of use including the estimated calendar dates.  Do not permit the barge or its moorings to encroach into the channel marked by the buoys as described in this provision.
Signing.  Sign the waterway for the bridge work as follows:
Install "6-FOOT MAXIMUM CLEARANCE AT       BRIDGE" signs at the following waterway access sites:

	Site(s)
	Controlling Entity
	Town
	Phone

	     
	     
	     
	     



Install 1650 mm x 900 mm "NAVIGATION RESTRICTION AHEAD" signs on both banks at approximately 150 m and 455 m. upstream of the structure work.  Sign the downstream side if waterway traffic warrants signing.  Attach two Type C Steady burn lights to the top corners of each sign.  Place the signs at a point above the high water level, or as directed, facing oncoming waterway users.
Contact the MDT Traffic Section, (406) 444-0463 (Butte, Billings or Glendive) (406) 444-6222 (Great Falls or Missoula) for sign design calculations.  (USE ONLY THE PHONE No., CORRESPONDING TO PROJECT LOCATION)
Channel Marker Buoys.  Furnish and install hanging can or anchor buoys to delineate a channel to the falsework opening.  Use buoys having the hazard-warning symbol with the "HAZARD AREA" message.
For downstream river traffic only, space the buoys on 7.5 m centers starting from the falsework and/or bridge to at least 30 m upstream, measured normal from the upstream structure face.
For downstream and upstream river traffic, space the buoys on 7.5 m centers starting from the falsework and/or bridge to at least 75 m upstream and downstream, measured normal from the structure faces.  
Follow the buoy manufacturer's installation recommendations.  Consult with the Project Manager and determine a mutually agreeable date for removing and installing buoys due to river icing.  Use buoys and channel markers following the U.S. Aids to Navigation (ATON) system.  Contact the U.S. Coast Guard District Aids to Navigation office at (206) 220 – 7270.
Hanging Can Buoys.  Use an aerial cable to suspend the hanging can buoys approximately 600 mm from the water's surface.
Flare the cables out from both sides of the falsework/bridge opening to both shorelines.
Surface Buoys.  Lay and anchor the cables to the river/stream bottom for attaching the buoy mooring lines.  Ensure the anchor cable is ballasted to prevent it from rising from the river/stream bottom.  Flare the cable out from both sides of the falsework/bridge opening to both shorelines.
Falsework and Bridge Opening Lighting.  Install Type C Steady burn lights, spaced on maximum 1 m centers, on the top and sides of the false work opening or bridge opening to be used by waterway users.
Public Notice.  Submit at the preconstruction conference, one copy of the draft public notice for the Project Manager's approval.  Once approved, place the notice in the nearest town newspaper and forward copies to local radio station(s) four weeks and two weeks before work restricts the waterway.  Include the following in the notice:  name of waterway and location of the bridge work, the dimensions of the waterway opening, the time period the restricted waterway opening is anticipated to be in place, and the phone number to call for additional information.
Method of Measurement and Basis of Payment.  Waterway passage and signing is not measured for payment.  Include the cost of this work in other contract items.

[bookmark: _Ref228263869][bookmark: _Toc311025500]RIPRAP REVEGETATION (Revised 12-30-03) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Following placement of riprap, or at intervals appropriate for the size and configuration of the installation, fill the spaces and voids between the rocks with soil material.  Acceptable soil includes soil meeting Section 713.05 of the Standard Specifications, or locally obtained topsoil and/or subsoil with less than 30% coarse fragments (>5.0mm) by weight.
Place soil over only the riprap lying outside the vertical projection of the bridge and above the normal water level elevation.
Construction Requirements.  Place a sufficient amount of material, so that after settling, the level of soil is equal to the top of the riprap.  Hand broadcast seed the soil immediately after placement, regardless of time of year, with the seed mixture and rates listed below.  Scarify the soil immediately prior to and following seeding to incorporate seed to a depth of 25mm into the soil.
kgs (lbs) PLS
Species			per hectare (acre)
Pryor slender wheatgrass	    3.5 (3.0)
Luna pubescent wheatgrass	    8.5 (8.0)
Magnar Great Basin wildrye	    8.5 (8.0)
Shoshone creeping wildrye	    5.5 (5.0)

Measurement and Payment.  Include the costs of topsoil placement and seeding in the contract unit price per square meter of RIPRAP REVEGETATION.





	[bookmark: _Toc311025501]Foundations 



[bookmark: _Ref228264559][bookmark: _Toc311025502]ROD SOUNDINGS - SPREAD FOOTINGS (Revised 5-29-03) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Excavate for bents that have multiple individual substructure units so that the rod soundings for the separate footings all get submitted at the same time for approval of footing elevations.
Basis of Payment.  No separate payment for this work is allowed as the work is considered incidental to the completion of other work.

[bookmark: _Ref228264598][bookmark: _Toc311025503]STRUCTURE EXCAVATION (Revised 5-29-03) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description
General.  Restrict excavation for the end bents and piers to the areas within the cofferdams unless otherwise specified.
Applicable Publications
Standard Specifications Section 209.05
Construction Requirement.  Do not deposit excavated material from substructure construction into the flowing river.  Transport and stockpile such material to approved locations for future backfilling.  Do not place the stockpiled material so that it encroaches on the flowing river and place it in a manner that prevents sediment and silt laden water from entering the flowing river.
Conditions encountered during dewatering for the excavation of footings at Piers No. _____ and No. _____ are not the responsibility of the State.  Provide adequate concrete seals extending below the plan bottom of footing elevations if necessary for dewatering the excavation to permit satisfactory placement of footings.  Do not use underwater placement of concrete for the plan footings.
Method of Measurement.  Structure Excavation is calculated from natural ground lines, as they exist before any construction is begun in the vicinity of the bridge.
Basis of Payment.  See Section 209.05 of the Standard Specifications for items to be included for payment in the lump sum price bid for Shoring and Cribs.  All costs for providing any concrete seals necessary to dewater excavations at Piers No. _____ and No. _____, are included in the lump sum bid for Shoring and Cribs.

[bookmark: _Ref228264631][bookmark: _Toc311025504]STRUCTURE EXCAVATION – COFFERDAMS (Revised 5-29-03) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Excavation for any substructure unit located within the active streambed as defined in the Special Provision titled Cofferdams is restricted to the area within an approved cofferdam.
Construction Requirements.  Transport and stockpile material excavated during substructure construction for future use in backfilling the excavation.  Locate the stockpiles so that sediment and silt laden water does not drain back into the stream or adjacent wet lands.  Handle all excavated material in a manner that prevents adding turbidity to the stream.
Basis of Payment.  Payment for all costs associated with excavating, handling, transporting, stockpiling and backfilling is included in the unit price bid for Structure Excavation, Type II.

[bookmark: _Ref228264666][bookmark: _Toc311025505]COFFERDAMS (Revised 3-21-03) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Enclose all substructure construction in the active streambed in a wall type cofferdam.  Have an engineer that is registered in Montana approve the cofferdam design.
Submittals.  Submit two copies of the design calculations and four copies of the stamped and signed drawings to the Project Manager for approval.  Do not begin construction of any cofferdam prior to receiving approval.
Consider cofferdams temporary facilities for the requirements of Subsections 107.11 and 208.03 of the Standard Specifications.
[bookmark: _Ref228264708][bookmark: _Toc311025506]FLUTED STEEL FOUNDATION PILES (Revised 12-16-09) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Furnish and install fluted steel foundation piles as indicated.
Materials.  Supply unused fluted steel foundation piles conforming to SAE-1010 Steel Specifications and having the following chemical ranges and limits:

	Carbon
	0.08 - 0.13%

	Manganese
	0.30 - 0.60%

	Sulfur
	0.05% (maximum)

	Phosphorous
	0.04% (maximum)



The minimum tensile yield strength of steel for the piles as determined by standard tests is 345 MPa.
Construction Requirements.  Furnish and install fluted steel foundation piles in accordance with the contract documents and the manufacturer's recommendations.  Use one tapered section per pile.  Use a section that tapers approximately 0.021 m/m and has a factory-installed, forged-steel conical nose.  The minimum tip diameter is 203 mm.  Use 356 mm diameter extension sections for the remainder of the pile length.  Once all the piles within any substructure unit are in place and approved, fill with Class DD-Bridge concrete to the bottom of cap elevation.  Wait a minimum of one day before placing cap concrete.
Measurement and Payment.  Fluted steel foundation piles are measured and paid for in accordance with Section 559 of the Standard Specifications.  Pile splices and fill concrete will not be measured for payment.  Include all costs associated with the requirements of this provision in the respective unit price bid for Furnish Fluted Pile 356 x 5.3 mm or Drive Fluted Pile 356 x 5.3 mm.

[bookmark: _Ref228264737][bookmark: _Toc311025507][bookmark: _Ref50438742]DRILLED SHAFTS  (Revised 12-5-11) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]

[bookmark: _Toc310935175][Designers: choose whether or not slurry construction is permissible. 
If slurry is permissible, include the Synthetic Slurry Provision and do not include the pay item Temporary Drilled Shaft Casing in the Contract. 
If slurry is not permissible, include the pay item Temporary Drilled Shaft Casing and do not include the Synthetic Slurry Provision in the Contract.]
Description.  This work is constructing reinforced concrete shafts cast in cylindrically excavated holes that extend into soil or rock to support the structure and externally applied loads at the locations and to the lines and grades shown.  [Insert any project specific geotechnical concerns for increasing depth such as, “Shaft depth may be increased by up to xx feet (x m) based on field conditions by written order from the Project Manager. Be prepared to construct the shaft to the adjusted depth if required.”]
Materials.
Drilled Shaft Concrete.  Use Drilled Shaft Concrete for all concrete placed between the bottom of the shaft and the top of the casing, unless otherwise shown on the plans.
Permanent Drilled Shaft Casing.  Furnish casing meeting the size and thickness requirements specified and casing material that meets the requirements of AASHTO M 270 (M 270M), Grade 36 (Grade 250).  Casing materials, fabrication and inspection are as specified in Section 556.
Construction Requirements.
Submittals.  Submit four copies of the following information to the Project Manager a minimum of thirty calendar days before start of drilling operations. 
Drilled Shaft Activities Schedule Chart and Written Narrative outlining:
Bent and shaft construction sequence.  If more than one shaft will be worked on at any time, include that information in the submittal.
Method of Shaft Excavation.
Method to Clean Shaft Excavation.
Temporary and Permanent Casing Installation and Removal Methods.  Include casing top and bottom elevations and diameters.
Hydrostatic Pressure. Consider the effects of hydrostatic pressure differentials that may occur during excavation and shaft construction. Include a description of procedures relating to hydrostatic effects that will be used to ensure that the stability of the excavation is not compromised.
Method of Concrete Placement. State the planned initial elevation of the bottom of placement pipe. Provide descriptions of methods or devices that will be used to prevent the injection of air or water into the drilled shaft concrete when starting concrete placement and in the event the placement is stopped and restarted. Include descriptions of methods or devices that will be used to control the rate of concrete discharge in order to minimize turbulence that could result in concrete washout or other detrimental effects.
Time necessary for complete concrete placement.
Name and experience record of Contractor, and Superintendent and Driller(s) to that will perform the drilled shaft work on this project. The experience record need only include the last 10 years.	
List of proposed drilling equipment to be used, including any cranes, drills, augers, bits, temporary casings and cleaning tools.  Include diameter of augers and cleaning buckets.
Proposed size and location of all reinforcing steel used to support or maintain the shape of the reinforcing steel cage. 
Shaft pre-construction meeting. Schedule a shaft pre-construction meeting with the Project Manager for a time 7-14 days prior to drilling. The minimum required attendees are the superintendent, concrete supplier, and Project Manager. The purpose of the meeting is to review the requirements of this Provision, discuss the drilled shaft installation plan, and to discuss logistical and contingency plans. 
Geotechnical logging. The Department may provide a Geotechnical Section representative on-site during drilling and installation operations to log the excavation.  Notify the Project Manager at least seven calendar days prior to start of drilled shaft excavation so that the Project Manager may schedule the on-site representative.  
Shaft Excavation.  Use excavation methods that provide contact with firm, undisturbed soil or rock with the sides and bottom of the shaft concrete when the temporary casing is removed.  Do not excavate holes larger than the outside diameter of permanent casings.
Shaft Locations, Alignment and Tolerances.  Drill all shafts to the bottom elevations specified or as directed by the Project Manager.  Construct the shaft so the vertical centerline axis of the finished shaft is within 3 inches (75 mm) of the plan location at the top of the shaft.  Drill all shafts to within 2 percent of vertical the entire depth of the shaft excavation.
Sloughing and Caving.  Use tools and tool withdrawal rates that will not cause suction effects that result in soil intrusion or instability of the excavation. Use construction methods that will ensure no sloughing or caving of the shaft side walls. In the event any sloughing or caving does occur, remove all sloughed material.  Ensure that concrete completely fills the shaft.  If caving occurs during placement of drilled shaft concrete, immediately stop the flow of concrete and undertake corrective measures to completely remove the sloughed materials from the shaft.  If necessary to facilitate material removal, remove the concrete and reinforcing steel already placed in the shaft.
Permanent Casing.  
Description. Furnish and install permanent casing when specified on the plans.  Permanent casing remains in place and is included in the design of the drilled shaft.  The permanent casing diameter may be oversized up to 3 inches (75 mm) if necessary to facilitate temporary casing installation.  
Welding.  If field welding, submit four copies of the weld procedures to the Project Manager for approval thirty calendar days prior to welding.
Corrosion Protection.  Provide corrosion protection for all permanent casing.  Galvanize the permanent casing to AASHTO M 111 (M 111M) and ASTM A 653 (A 653M) specifications or paint.  If painting, meet the following requirements:
Material.  Furnish paint meeting the requirements of Subsection 710.02 (B)(3).
Surface Preparation.  Prepare the casing surface following the paint manufacturer's recommendations.
Paint Application.  Follow the paint manufacturer's recommendations for paint application.  Apply paint to the casing before installation, starting 24 inches (610 mm) below ground surface, continuing to the top of exposed steel.  
Shop Painting.  Apply the first two paint coats to produce a minimum 12 mil (300 m) dry film thickness.  Provide two copies of the painter's certification that the paint was applied following the manufacturer's recommendations and test results showing the paint coat thickness on the casing.
Field Painting.  Repair paint damage caused by transport, handling and welding following the paint manufacturer’s recommendations before applying the finish coat.
For the finish coat, use the same paint or paint compatible with the first two coats.  Provide a finish coat with a minimum 3 mil (75 m)dry film thickness.  Provide the finish coat paint color as follows:

	COLOR
	FEDERAL SPECIFICATION 595B PIGMENT CODE

	Concrete Gray
	36440



Temporary Casing.  Do not use slurry construction methods as an alternative to or in conjunction with temporary casing on this project unless the Contract contains the Special Provision “Synthetic Slurry for Drilled Shafts”. Use temporary casing to facilitate shaft construction and prevent sloughing and caving of the shaft sidewalls.  [Coordinate the temporary casing requirement with Geotech.  Is less than full depth temporary casing acceptable?]  Place temporary casing to a minimum elevation of XXX.X. Place the temporary casing deeper if necessary to prevent material from entering the shaft excavation.  [Insert any project related geotechnical concerns for increasing depth such as, “Be prepared to provide up to 10 feet (3 m) of additional temporary casing in the event that the shaft bottom elevation is lowered during construction.”  Match this insert with the insert in  A. Description]  Use casing with an outside diameter no less than the specified diameter of the shaft.    Limit the excavation in advance of the casing tip to no more than 10 feet (3 m) unless synthetic slurry is being used.   During casing extraction, maintain a sufficient level of fluid in the casing to counteract external hydrostatic pressures but no less than 5 feet of positive head.  Maintain an adequate level of concrete within the casing and provide vibration of the temporary casing or the concrete as needed to ensure that fluid trapped behind the casing is displaced upward and discharged at the ground surface without contaminating or displacing the shaft concrete.  Use equipment and methods capable of extracting temporary casings. Temporary casings that have become bound or fouled during shaft construction and cannot be removed are considered to be a defect in the drilled shaft.  Correct defective shafts using approved methods at no cost to the Department.  Corrective action may consist of, but is not limited to, the following: 
Removing the drilled shaft concrete and extending the drilled shaft deeper to compensate for the loss of frictional capacity to the cased zone.
Providing straddle drilled shafts to compensate for capacity loss.
Providing a replacement drilled shaft.
Obstructions.  An obstruction is considered a specific object exceeding 50 percent of the shaft diameter that cannot be removed from the drilled shaft excavation using conventional augers or core barrel tools.  If an obstruction is encountered, promptly notify the Project Manager.  Submit four copies of a proposed obstruction removal method to the Project Manager for approval within two calendar days of encountering the obstruction.
Cleaning.  Remove all loose or disturbed material from the bottom of the shaft excavation immediately prior to placing reinforcing steel and concrete.  After cleaning, 1.0 inch (25 mm) is the maximum thickness of loose or disturbed material permitted in the bottom of the shaft. Maintain a sufficient level of fluid to counteract external hydrostatic pressures but no less than 5 feet of positive head.
Installation of Cross-hole Sonic Logging (CSL) Tubes.  As shown in the plans, install the CSL access tubes evenly spaced around the reinforcing cage and inside of all hoops and spiral reinforcing steel.  Use schedule 40 mild steel standard black pipe conforming to ASTM A 53 (A 53M), Grade A or B, Type E, F or S, 1 ½ inch (38 mm) nominal diameter CSL access tubes that extend the full length of the drilled shaft.  Provide an end plug at the lower end of the pipe and make all joints watertight.  Ensure tubes extend to the shaft bottom. In the event that CSL access tubes are not installed to the shaft bottom, MDT may require coring of the shaft to verify shaft integrity at Contractor’s expense. Fill the CSL access tubes with a 1:1 mixture of potable water and biodegradable antifreeze prior to placing concrete in the drilled shaft.  Temporarily cap the top of the tubes to prevent debris or concrete from entering the tubes. 
Reinforcing Steel.  Securely tie bars at all intersections. After inspection and approval of the drilled shaft excavation by the Project Manager, place the reinforcing steel cage into the shaft as one unit.  Support the steel cage from the top so that racking and distortion are prevented. Remove internal stiffeners as necessary as the steel cage is placed in the excavation to prevent interference with the placement of concrete. Use non–corrosive, roller-type spacers or other non-corrosive devices as approved by the Project Manager along the steel cage length and around the steel cage perimeter to align and maintain clearance from reinforcing cage to edge of casing during concrete placement. Begin placing the drilled shaft concrete immediately after the Project Manager has inspected and approved the cage for location and alignment within the drilled shaft.  Remove the steel cage and re-inspect the excavation if the concrete placement is not started within three hours of placing the steel cage in position.
Concrete Placement Record. Complete the MDT Drilled Shaft Concrete Placement Log. Accurately record all data required on the form as the concrete is placed. After the drilled shaft concrete has been placed and before the end of the day, give the completed form to the MDT inspector. MDT will provide copies to the Contractor upon request.  
Drilled Shaft Concrete.  [Insert any project related geotechnical timing requirements] Place concrete in the drilled shaft as specified for either dry excavations or wet excavations.  
Dry Excavations.  Place concrete by gravity tremie tube or pumping.  Concrete may free fall into the shaft if the concrete can be directed so that it does not strike the reinforcing steel, the excavation wall or any other obstruction during the fall.
Wet Excavations.  
Place all drilled shaft concrete by tremie tube, pumping, or other approved method to avoid separation and segregation of the concrete mix components.  
Separate the first concrete placed from the fluid in the excavation using a plug in the tube, or other approved device.   
Begin concrete placement in a manner that minimizes mixing of the concrete with the water and material in the shaft.
Continuously place drilled shaft concrete until the tremie tube or pumping pipe is removed from concrete at the top of the shaft.  If at any time during concrete placement it is necessary to temporarily stop concrete placement, restart concrete placement in a manner that ensures that air, water, or other undesirable material is not mixed into the concrete or incorporated into the drilled shaft.
Maintain 10 feet of tremie pipe embedment or more if necessary to ensure upward displacement of all contaminated concrete.  If at any time during the pour, the tremie pipe orifice is removed from the concrete, stop and restart concrete placement in a manner that ensures that air, water, or other undesirable material is not allowed to be mixed into the concrete or incorporated into the drilled shaft.  Concrete that is discharged above the rising concrete level in the shaft is considered undesirable material.    
Once concrete has reached the top of the drilled shaft, remove and dispose of the top layer of concrete and any concrete contaminated with mud or fluid from the drilled shaft.  Remove sufficient concrete to fully expose sound, homogeneous and uncontaminated concrete in the shaft.
Shaft Testing and Acceptance
Cross-Hole Sonic Logging.  The Project Manager may use CSL to check the structural soundness of any completed drilled shaft(s).  The CSL testing will be performed when the concrete has cured sufficiently to give consistent test readings.  Schedule construction activities to allow twelve calendar days from the time concrete is placed in the shaft until the shaft is tested.  Provide a stable 110-Volt AC or a 12-Volt DC electrical supply if requested.  When the CSL testing access tubes are no longer needed for testing, as determined by the Project Manager, cut off the tubes flush with the top surface of the drilled shaft and remove the antifreeze solution to a depth of 4 inches (100 mm) from the top of the tubes.  Permanently cap the CSL access tubes to provide a watertight seal that does not interfere with the subsequent construction operations.  The Project Manager will accept or reject the shaft based on the CSL testing or a subsequent drilled core sample.  For any drilled shaft determined by CSL testing to be of uncertain quality, drill core samples with a minimum diameter of 2.5 inches (65 mm).  Drill at locations and to depths specified by the Project Manager, to explore the shaft quality.  Use a core drilling method that provides complete core recovery and minimizes abrasion and erosion of the core.  Grout all core holes when directed by the Project Manager.
Corrective Action.  If the CSL or subsequent coring identifies any defect in the shaft that compromises the capacity of the shaft repair the shaft by a method approved by the Project Manager.  Submit a repair plan no later than fourteen calendar days after notification. Include four copies of calculations and working drawings, stamped by a Civil Engineer licensed in Montana, to the Project Manager. Furnish all materials and work necessary to correct shaft defects at no cost to the Department.  Prior to constructing other shafts, submit four copies of a written proposal to the Project Manager that describes changes in construction methods or materials designed to avoid defects in subsequent drilled shafts.  
      Method of Measurement.
Drilled Shaft.  Drilled shaft will be measured by the linear foot (meter) of shaft between the actual bottom elevation of the drilled shaft and the top of shaft elevation shown on the plans.  
Reinforcing Steel.  Drilled shaft reinforcing steel will be measured by the pound (kilogram) in accordance with Subsection 555.04.
Drilled Shaft Casing.  Permanent drilled shaft casing will be measured by the linear foot (meter) of permanent casing installed as shown in the plans or as directed by the Project Manager in writing.  
Temporary Casing. When the Contract contains the pay item “Temporary Drilled Shaft Casing”, temporary drilled shaft casing will be measured by the linear foot (meter) of temporary casing measured from the higher of the ground or water surface elevation down to the bottom elevation of the installed temporary casing.  
Cross-hole Sonic Logging (CSL) Tubes and Testing.  Include all costs associated with furnishing and installing CSL access tubes and any required extensions and providing a power source in the Drilled Shaft Pay Item.  No measurement or payment will be made for construction delays resulting from the initial CSL drilled shaft testing.  The Department will extend the contract time by one day for each day over twelve calendar days required to complete the CSL drilled shaft testing.  The Department will pay the costs for the initial CSL drilled shaft testing.  Pay for all costs associated with coring, engineering design, cost required to correct the defect and any construction delay costs, if a defect is found based on the CSL drilled shaft testing or coring.  Pay the costs of CSL drilled shaft retesting of the repaired drilled shafts.  If no defect is found in the drilled shaft based on the coring, the Department will pay all costs of coring and any delays necessitated by the coring.
Basis of Payment.  Payment for the completed and accepted quantities is made under the following:

	Pay Item
	Pay Unit

	Drilled Shaft
	Linear Foot (meter)

	Reinforcing Steel
	Pound (kilogram)

	Drilled Shaft Casing
	Linear Foot (meter)

	Drilled Shaft Concrete
	Cubic Yard (cubic meter)



Payment at the contract unit price is full compensation for all resources necessary to complete the item of work under the contract.  Temporary casings remain the property of the Contractor.
If the Contract contains the pay item Temporary Drilled Shaft Casing, all costs associated with temporary casing including, but not limited to, procurement, fabrication, transportation, installation and removal, are included in the Pay Item Temporary Drilled Shaft Casing.  If the Contract does not contain the pay item Drilled Shaft Temporary Casing, no measurement or payment will be made. Include all costs associated with temporary casing including, but not limited to, fabrication, providing, transporting, installation and removal in the Drilled Shaft pay item.	
Obstruction Removal. Payment for obstruction removal will be made on a Force Account basis.

[bookmark: _Ref291823344][bookmark: _Toc311025508]SYNTHETIC SLURRY FOR DRILLED SHAFTS  (Added 4-28-11) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description. Use of synthetic slurry construction methods, meeting the requirements herein, is permissible as an alternative to or in conjunction with temporary casing for drilled shaft excavations.
Materials. Do not use Mineral or water slurry. It is only permissible to use Synthetic slurries in conformance with the manufacturer's recommendations, the submitted quality control plan and these Special Provisions.  The following synthetic slurries are approved as slurry systems:

Product	          		Manufacturer
Novagel	     	 	Geo-Tech Services, LLC
220 North Zapata Highway, Suite 11A
Laredo, TX  78043-4464


ShorePac GCV		CETCO
1500 West Shure Drive
Arlington Heights IL, 60004

SlurryPro CDP		KB International, LLC
Suite 216, 735 Broad Street
Chattanooga, TN  37402-1855

Super Mud*			PDS Company
8140 East Rosecrans Ave.
Paramount, CA  90723-2754

*Approval as a product applies to the liquid product only.
Submit other proposed synthetic slurry products for approval. Submit proposed additives for approval.
Submittals. As part of the shaft installation plan provide the following:
Product name and manufacturer’s technical data sheets.
Detailed procedures for mixing, using, maintaining, and disposing of the slurry. 
A detailed mix design (including all additives and their specific purpose in the slurry mix), and a discussion of its suitability to the anticipated subsurface conditions.
A detailed plan for quality control of the selected slurry, including tests to be performed, test methods to be used, and minimum and/or maximum property requirements which must be met to ensure that the slurry functions as intended, considering the anticipated subsurface conditions and shaft construction methods, in accordance with the slurry manufacturer's recommendations and these Special Provisions. At a minimum include in the quality control plans the following tests:
	Property
	Test Method

	Density
	Mud Weight (Density), API 13B-1, Section 1

	Viscosity
	Marsh Funnel and Cup, 
API 13B-1, Section 2.2

	PH
	Glass Electrode, pH Meter, or pH Paper

	Sand Content
	Sand, API 13B-1, Section 5



Arrange for a representative from the slurry manufacturer to provide technical assistance in the use of the slurry and submit the following to the Project Manager:
The name, current phone number and training/experience record of the slurry manufacturer's technical representative assigned to the project, and the frequency of scheduled visits to the project site by the representative.
The name(s) of the Contractor’s personnel assigned to the project and trained by the slurry manufacturer in the proper use of the slurry.  Include a signed training certification letter from the slurry manufacturer for each trained Contractor’s employee listed, including the date of the training. If training and certification are to be performed on-site, indicate that in the submittal and furnish the certifications when they are available.
Construction. 
Manufacturer’s Representative. The manufacturer's representative described above is required to: Provide technical assistance for the use of the slurry, be at the site prior to introduction of the slurry into the first  drilled hole, and remain at the site during the construction and completion of a minimum of one shaft to adjust the slurry mix to the specific site conditions.  In the manufacturer’s representative absence, the Contractor’s employee trained in the use of the slurry, as identified to the Project Manager in accordance with this Special Provision, is required to be present at the site during shaft slurry operations to perform the duties specified above.
Slurry installation requirements.   Do not begin work until all the required submittals have been approved in writing by the Project Manager.  All approvals given by the Project Manager will be subject to trial in the field and do not relieve the Contractor of the responsibility to satisfactorily complete the work.
When using slurry once the excavation operation has been started, perform the excavation in a continuous operation until the excavation of the shaft is completed, except for pauses and stops as noted, using equipment capable of excavating through the type of material expected.  . 
Pauses, defined as momentary interruptions of the excavation operation, are allowed only for casing splicing, tooling changes, slurry maintenance, and removal of obstructions.  Shaft excavation operation interruptions not conforming to this definition are considered stops.  Stops for uncased excavations (including partially cased excavations) cannot exceed 16 hours duration.  For stops exceeding the 16 hour duration, stabilize the excavation using one or both of the following methods:  
Install casing in the hole to the depth of the excavation.  Provide casing with outside diameter no less than six inches less than either the Plan diameter of the shaft or the actual excavated diameter of the hole, whichever is greater.  Prior to removing the casing and resumption of shaft excavation, sound the annular space outside the casing. If the sounding operation indicates that caving has occurred, do not remove the casing or resume shaft excavation until the excavation has been stabilized in accordance with the shaft installation plan conforming to this Special Provision.
For both a cased and uncased excavations, backfill the hole with granular material. Backfill the hole to the ground surface, if the excavation is not cased, or to a minimum of five feet above the bottom of casing (temporary or permanent), if the excavation is cased.  Backfilling of shafts with casing fully seated into rock, as determined by the Project Manager, will not be required.
Conform to the requirements of this Special Provision regarding the maintenance of the slurry and the minimum level of drilling slurry throughout the stoppage of the shaft excavation operation, and recondition the slurry to the required slurry properties in accordance with the submitted quality control plan and this Special Provision prior to recommencing shaft excavation operations. 
Maintain the slurry level in the excavation a minimum of 10 feet above the groundwater level or greater as required to provide and maintain a stable hole.  Provide casing, or other means, as necessary to meet these requirements.  Maintain slurry above all unstable zones a sufficient distance to prevent bottom heave, caving or sloughing of those zones. 
Slurry Mixing, Sampling and Testing.  Thoroughly mix slurry hydrated in slurry tanks, ponds, storage areas, or as recommended by the Manufacturers technical representative.   Draw sample sets from the slurry storage facility and test the samples for conformance with the appropriate specified material properties before beginning slurry placement in the shaft excavation.    Conform to the quality control plan included in the shaft installation plan in accordance with this Special Provision and as approved by the project manager.   Sample sets are composed of samples taken at mid-height and within two feet of the bottom of the storage area.
Sample and test all slurry in the presence of the project manager, unless otherwise directed.  Record the results of the tests and date, time and names of the persons sampling and testing the slurry. Submit a copy of the recorded slurry test results to the project manager at the completion of each shaft, and during construction of each shaft when requested by the project manager.
Take and test sample sets of all slurry, composed of samples taken at mid-height and within two feet of the bottom of the shaft, during drilling as necessary to verify the control of the properties of the slurry.  As a minimum, sample sets of synthetic slurry shall be taken and tested at least once every four hours after beginning its use during each shift.  Take and test sample sets of all slurry at least once every two hours if the slurry is not re-circulated in the drilled hole or if the previous sample set did not have consistent specified properties.  Recirculate or agitate slurry with the drilling equipment, when tests show that the sample sets do not have consistent specified properties.
Take and test sample sets of all slurry, as specified, prior to final cleaning of the bottom of the hole and again just prior to placing concrete.  Do not start cleaning of the bottom of the hole and placement of the concrete until tests show that the samples taken at mid-height and within two feet of the bottom of the hole have consistent specified properties.
Clean, recirculate, de-sand, or replace the slurry to maintain the required slurry properties as necessary.
Demonstrate to the satisfaction of the project manager that stable conditions are being maintained.  If the project manager determines that stable conditions are not being maintained, immediately take action to stabilize the shaft.  Submit a revised shaft installation plan which addresses the problem and prevents future instability.  Do not continue with shaft construction until the damage which has already occurred is repaired in accordance with the specifications, and until receiving the Project Managers approval of the revised shaft installation plan.
Dispose of the slurry as specified in the shaft installation plan as approved by the project manager, and in accordance with the Contractor’s permit requirements.
Immediately prior to commencing concrete placement, the shaft excavation and the properties of the slurry must conform to the quality control plan and this Special Provision. The sand content of slurry prior to final cleaning and immediately prior to placing concrete must be less than 2.0 percent, in accordance with API 13B-1, Section 5.
In the event a shaft is determined to be defective do not continue to use slurry construction methods without written approval from the Project Manager. The Project Manager may require amendment and resubmittal of the shaft construction methods. 
Method of Measurement. Use of slurry for drilling is not measured for payment. 
Basis of Payment.  Include all costs associated with using slurry in bid item for “Drilled Shaft.”







	[bookmark: _Toc311025509]Materials



[bookmark: _Ref228322893][bookmark: _Toc311025510]EPOXY-GROUTED BARRIER ANCHORS (Revised 12-22-04) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  This work involves drilling existing concrete to receive the anchor bolts or reinforcing bars, cleaning the holes, furnishing the grout, and grouting the anchor bolts or reinforcing bars in place.
Materials.  Use an epoxy-resin grout meeting AASHTO M235 Type IV requirements.
Construction Requirements.  Position the holes as shown in the plans, but do not cut reinforcing steel.  If reinforcing steel is encountered while drilling holes at plan shown locations, relocate holes to clear reinforcing steel.
Clean holes to remove all traces of loose material.
Install grout and anchors or reinforcing bars in accordance with the manufacturer's recommendations and completely fill the hole.
Method of Measurement.  Epoxy-grouted anchors will not be measured for payment.
Basis of Payment.  Payment for all costs associated with epoxy-grouted anchors is included in the unit price bid per linear meter for Revise Bridge Rail – Concrete Barrier.

[bookmark: _Ref228322912][bookmark: _Toc311025511]MECHANICAL REBAR CONNECTORS (Revised 3-14-03) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Use any type mechanical connector desired providing the material requirements of this special provision are met.
Materials.  Rebar connectors must develop a minimum of 125% of the yield strength (fy) of the reinforcement and be of a type commonly used and readily available.  Splice epoxy coated reinforcement with epoxy coated mechanical connectors.  Submit the proposed type of connector along with certification of the specified performance criteria to the Engineer for approval.
Submittals.  Submit four copies of the proposed type of connector, along with certification of the specified performance criteria, to the Project Manager for approval.  Do not install prior to receiving approval.
Basis of Payment.  Include all costs associated with supplying and installing the rebar connectors in the unit price bid for Reinforcing Steel.

[bookmark: _Ref228322924][bookmark: _Toc311025512]PRICE REDUCTION CALCULATION FOR STRUCTURAL CONCRETE (Revised 2-22-12) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
 
Description.  Price reductions are applied to certain classes of structural concrete when tests conducted by or for the Department indicate that the concrete does not have the strength or air content called for in the specifications or when the contractor does not adhere to the water cure requirements for concrete decks.
Price Reductions for the items below will be calculated using the greater of the Contract Bid Price or of the Base unit Price.  The Base Unit Price will be according to the table below:
               Item                              Unit	     Base Unit Price
	Class DD-Bridge Concrete
	yd3 (m 3)
	$500.00 ($650.00)

	Class SD Concrete
	yd3 (m 3)
	$500.00 ($650.00)







[bookmark: _Ref228322937][bookmark: _Toc311025513]SELF-CONSOLIDATING CONCRETE (SCC) MIX DESIGN  (Revised 12-9-08) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Use concrete meeting the requirements of this special provision for the concrete barrier rail.
Materials.     Provide materials that meet the requirements of Subsection 551.02 of Standard Specifications and as listed below:
Minimum cementious factor – 425   kg/m3
Maximum water cement ratio  – 0.40 
Air Content - 5 to 7%
Minimum Compressive Strength for 1.0 pay factor 21 MPa
Coarse Aggregate 19mm in accordance with Table 701-4 of the Standard Specifications 
Spread by Slump Flow Test– 455mm to 660mm diameter using MT 116 Method
Construction Requirements.  Provide a mix design to the MDT Materials Bureau for approval. Incorporate a high range water reducer conforming to ASTM C494 Type F in the mix design and meet the above requirements.   Include certifications with test results showing that the mix design meets the specified requirements.
The requirements of Subsections 551.03.3 and 551.03.7 apply except as noted below:
Pay Factor
       1.0                                    0.95                         0.85                     0.70
21 MPa or greater            21 – 20 MPa             20-18 MPa        less than 18 MPa

Testing and Acceptance of Concrete.  Requirements for testing and acceptance of SD concrete apply to Self-Consolidating Concrete (SCC)  	  	
Method of Measurement and Basis of Payment.  Include all costs associated with the performance of this special provision in the price bid per cubic meter of Class SCC Concrete (Self-Consolidating Concrete). 

[bookmark: _Ref228322954][bookmark: _Toc311025514]SAMPLING STRUCTURAL CONCRETE (Revised 2-9-11) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description. This work is the sampling of concrete, Classes “AD”, “DD-Bridge”, “SD” and “SCC.”
Materials. Vacant.
Construction Requirements.  
Concrete Sampling.  Discharge and waste a minimum of 0.25 cubic yards (0.2 cubic meters) of concrete prior to the collection of the first sample. 
For pumped concrete, discharge and waste a minimum of 0.25 cubic yards (0.2 cubic meters) of concrete through the pump hose prior to collecting the first sample. Collect all samples out of the pump hose discharge at the point of placement and transport by buckets to the on-site testing location designated by the Project Manager. Do not drop or agitate samples. The sampling and transport must be witnessed by the Department. 
The Project Manager will determine the sample size and testing frequency.
Concrete Placement.  Do not begin placement of concrete on or in the structure until slump and air content tests are complete and the test results verify that the concrete meets specified requirements. 
Method of Measurement. Sampling concrete is not measured for payment.
Basis of Payment. Include all costs associated with sampling concrete in the unit price bid for concrete.
[bookmark: _Ref303933003][bookmark: _Toc311025515]CONCRETE FOR BRIDGES  (Revised 9-9-11) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Provide Class SD concrete meeting all of the Department’s Specifications for Class SD concrete except as modified below.  Provide Class DD-Bridge, Class AD, or Drilled Shaft concrete for bridges meeting all of the Department’s Specifications except as modified below.  
Materials.  Furnish materials meeting the requirements of Subsection 551.02.  Aggregates that do not meet the gradation requirements of Subsection 701.01 may be proposed in the mix design.  Approval of these aggregates will be based on an analysis of the combined gradation using the combined aggregate optimization charts and other factors.
Construction Requirements. 
Concrete Substitution.  Class SD concrete may be substituted for Class DD-Bridge concrete on bridge components. If approved by the Project Manager, Class AD concrete may be substituted for Class DD-Bridge concrete on bridge components.  
Form Release Agent Usage.  Use only non-petroleum based, commercially manufactured form release agents that are specifically formulated to be biodegradable.  
Composition of Concrete.  Ensure that the concrete meets the following requirements.

	Class
	Nominal Size of Coarse Aggregate, Inches (mm)
	Cement Content Range, lb per Cubic Yard (kg / m3)
	Minimum Required Compressive Strength for a 1.0 Pay Factor, 
28-Day,          psi (MPa) 
	Water / Cement Ratio (W/C)
	Maximum Target Value for Slump, Inches (mm)
	Slump
Tolerance, Inches (mm)
	Required Air Content, Percent

	SD
	3/4 (19)
	520 – 580
(309 – 344)
	4000 (28)
	0.38 – 0.42
	5 (125)
	1 (25)
	5 – 7

	SD-Overlay
	½ (12.5)
	520 – 580
(309 – 344)
	4000 (28)
	0.38 – 0.42
	5 (125)
	1 (25)
	5 – 7

	DD-Bridge
	3/4 (19)
	520 – 580
(309 – 344)
	4000 (28)
	0.38 – 0.42
	6 (150)
	1 (25)
	5 – 7

	AD
	1½ (37.5)
	520 – 580
(309 – 344)
	4000 (28)
	0.38 – 0.42
	6 (150)
	1 (25)
	4 – 6

	Drilled Shaft
	3/4 (19)
	n/a
	4000 (28)
	0.45 Max
	See Special Requirements for Drilled Shaft Concrete
	4 – 7



Prior to concrete placement, set a target slump that meets the needs of the concrete placement and is consistent with the mix design.  Set the target slump no higher than the Maximum Target Slump.  Ensure that the total cementitious material content meets the specified W/C ratio maximum or range.
Mix Design.  Include the following items with the mix design submittal.
Aggregate Gradations.  With the mix design, include gradations of all individual aggregates that are proposed for use in the mix.  Ensure that these gradations were performed on samples taken within 120 days of the mix design submittal.  Include a combined aggregate gradation for the proposed blend of the individual aggregates.  Include the following sieve sizes in the gradation analysis; 2 in., 1 1/2 in., 1 in., 3/4 in., 1/2 in., 3/8 in., No. 4, No. 8, No. 16, No. 30, No. 50, No. 100, No. 200.
Combined Aggregate Optimization Charts.  Include the following charts in the mix design submittal for the proposed mix design.  An example of the preparation of these charts is available at http://www.mdt.mt.gov/business/contracting/standard_specs.shtml 
Coarseness Factor Chart.  
0.45 Power Factor Chart.
Percent Retained Chart.
Trial Batch Test Results.  Include trial batch test results for Air, Slump, and Strength (at 3, 7, and 28 days).  Ensure that the trial batch test results are from a trial batch that was made no more than 12 months prior to submittal.  
Batching Sequence.  When Silica Fume is included in the mix design, include the planned batching sequence and mixing procedure that ensures proper diffusion of the Silica Fume with the mix design.
Special Requirements for Class SD and Class SD-Overlay Concrete.  
Cementitious Materials.  Use the following cementitious materials as partial replacement for Portland cement.

	Cementitious Material, including contributions from blended cements
	Replacement Range, lb per Cubic Yard (kg / m3)

	Fly Ash or Ground Granulated Blast Furnace Slag
	90 – 150  (53 - 89)

	Silica Fume
	30 – 40  (18 - 24)



Rapid Chloride Ion Permeability Tests.  Include with the mix design, 56 day Rapid Chloride Ion Permeability Test results from the trial batch sample used for the required Air, Slump, and Strength testing.  The Rapid Chloride Permeability Test results are informational.  Conditional approval of a mix design pending receipt of Rapid Chloride Permeability Test may be allowed. 
Special Requirements for Class DD-Bridge and Class AD Concrete.  
Cementitious Materials.  The following options may be used for partial replacement of Portland cement.

	Cementitious Material Replacement Options, including contributions from blended cements
	Replacement Range, lb per Cubic Yard (kg / m3)

	1.
	Fly Ash or Ground Granulated Blast Furnace Slag 
	90 – 150  (53 - 89)

	2.
	Silica Fume
	30 – 40  (18 - 24)

	
	Fly Ash or Ground Granulated Blast Furnace Slag
	90 – 150  (53 - 89)



Rapid Chloride Ion Permeability Tests.  Include with the mix design, 56 day Rapid Chloride Ion Permeability Test results from the trial batch sample used for the required Air, Slump, and Strength testing.  The Rapid Chloride Permeability Test results are informational.  Conditional approval of a mix design pending receipt of Rapid Chloride Permeability Test may be allowed.
Special Requirements for Drilled Shaft Concrete.  
Target Value for Slump.  Set a target slump that meets the needs of the project.  Set the target slump no lower than 8 inches (200 mm).  Do not place drilled shaft concrete having a slump of less than 7 inches (175mm).
Self-Consolidating Admixtures.  Drilled Shaft Concrete may include a self-consolidating admixture system.  The admixture system may consist of either a high range water-reducing admixture only or a high range water-reducing admixture combined with a separate viscosity modifying admixture. Ensure that the one or two component admixture system produces a concrete mixture capable of flowing around reinforcement and consolidating under its own weight without additional effort and without segregation.    Use viscosity modifying admixtures that conform to ASTM C 494, Type S (specific performance).  Set a target Slump Flow instead of a target Slump.  Determine Slump Flow in accordance with MT 116.  Set a target Slump Flow that is not less than 18 inches (460 mm). Include in the mix design for approval the target Slump Flow.  The Slump Flow tolerance during production will be 3 inches (75 mm).  Determine the Visual Stability Index (VSI) of the proposed mix in accordance with ASTM C1611.  Ensure that the VSI of the mix does not exceed a value of 1 (no evidence of segregation and slight bleeding observed as a sheen).
Slump Retention.  Include with the mix design an estimate of the maximum time from producing the first batch of concrete for a shaft to the anticipated completion of that shaft.  Ensure that the slump two hours after that estimated time is not less than 6.0 inches (150 mm).
Slow Strength Gain. When a slow strength gain is anticipated, include in the mix design a recommendation for the age in days at which the strength will be obtained. The recommended age must be no more than 56 days. Upon acceptance, the recommended age will be used in all provisions that refer to 28-day strength.
Air Content.  Air content pay factors will not be used for Drilled Shaft Concrete.
Acceptance of Concrete.  Each lot is accepted or rejected based on the lot acceptance test strength and air content testing.  Replace table 551-5 with the following:
                                                              
	PAY FACTORS
Class SD, Class SD-Overlay, DD-Bridge, Class AD, Drilled Shaft Concrete
LOT ACCEPTANCE STRENGTH, x  psi (1 psi = 6.9 kPa)

	STRENGTH, x  (psi)
	Strength Pay factor, PF

	x ≥ 4000
	PF = 1.0

	4000 > x ≥ 3500
	PF = 1.0 - 0.15 (4000 - x) / 500

	3500 > x ≥ 2800
	PF = 0.85 - 0.85 (3500 - x) / 700

	2800 > x
	PF = 0, Remove and Replace



The Contractor may request acceptance of a lot at strength pay factors equal to or greater than 0.95 in lieu of approved corrective work or removal and replacement.  Acceptance at strength pay factors lower than 0.95 instead of approved corrective work or removal and replacement will be on the Project Manager’s determination of the effects the defective lot will have on structural integrity and durability.
Concrete air content will be determined in accordance with MT-102 on the same sample used to make the compression test cylinders for acceptance.  The lot acceptance air content is the average of the test results for the lot.  In cases where the measured air content within a lot varies by more than 2.5 percentage points, a separate air content pay factor will be computed for each test result and the lot air content pay factor will be the average of the individual test result pay factors.  The Pay Factor for each lot based on air content is determined from the following table:

	
PAY FACTORS
LOT ACCEPTANCE, AIR CONTENT, x (%)

	Class SD, Class SD-Overlay, DD-Bridge Concrete
	Class AD Concrete

	Air Content, x (%)
	Air Content Pay Factor, PF
	Air Content, x (%)
	Air Content Pay Factor, PF

	x ≥ 4.5%
	PF = 1.0
	x ≥ 3.5%
	PF = 1.0

	4.5% > x ≥ 3.5%
	PF = 1.0 – 0.25(4.5 – x)
	3.5% > x ≥ 3.0%
	PF = 1.0 – 0.20 (3.5 – x) / 0.5

	3.5% > x ≥ 2.5%
	PF = 0.75 – 0.75 (3.5 – x)
	3.0% > x ≥ 2.5%
	PF = 0.80 – 0.80 (3.0 – x) / 0.5

	2.5% > x
	Remove and Replace
	2.5% > x
	Remove and Replace



The Contractor may request acceptance of a lot at air content pay factors equal to or less than 0.95 in lieu removal and replacement.  Acceptance at air content pay factors lower than 0.95 instead of approved corrective work or removal and replacement will be on the Project Manager’s determination of the effects the defective lot will have on structural integrity and durability.  In addition to the air content pay factor, coating concrete with an approved penetrating epoxy sealer at no cost to the Department will be required any time concrete having an air content less than 3.5% for Class SD, Class SD-Overlay, and Class DD-Bridge or 3.0% for Class AD concrete is allowed to remain in place. 
Application of Multiple Pay Factors.  The total Pay Factor for any lot will be the product of all of the individual pay factors.  All pay factors will be rounded to the nearest hundredth. 
Method of Measurement.  Class SD Concrete, Class DD-Bridge Concrete, Class AD Concrete, or Drilled Shaft Concrete will be measured as specified in Subsection 551.04.  Class SD-Overlay Concrete will be measured as specified for Modified Concrete Overlay.
Basis of Payment.  Class SD Concrete, Class SD-Overlay Concrete, Class DD-Bridge Concrete, Class AD Concrete, or Drilled Shaft Concrete will be paid as specified in Subsection 551.05.  Payment for the completed and accepted quantities is made under the following pay items.

	Pay Item
	Pay Unit

	Class SD Concrete
	Cubic Yard (cubic meter)

	Modified Concrete Overlay
	Cubic Yard (cubic meter)

	Class DD-Bridge Concrete
	Cubic Yard (cubic meter)

	Class AD Concrete
	Cubic Yard (cubic meter)

	Drilled Shaft Concrete
	Cubic Yard (cubic meter)
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[bookmark: _Ref228323290][bookmark: _Toc311025517]SALVAGED MATERIAL (Revised 1-14-04) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
(Use this special for County-Maintained Roadways)
Description
Salvage ________ for __________ County or
Salvage timber stringers for FWP and/or
Dispose of material that is obviously not reusable.
Construction Requirements.  Remove the structures in accordance with Section 202 of the Standard Specifications and these Special Provisions and neatly stockpile the salvaged material at _________, as directed for pickup.
Contact _____________ at _________ County, phone __________ or
Contact Fish, Wildlife & Parks’ Mark Lere at 444‑2432 at least three weeks before salvaged materials are ready for pickup.
Dispose of any material that remains eight weeks after the potential owners of the salvaged materials have been contacted.  Load salvaged material onto MDFW&P’s transport.
Dispose of all non-salvageable and any left-over salvageable material in accordance with all applicable laws, rules and regulations.  Pay special attention to the following responsibilities:
Burning or burial of treated timbers and bridge decking is not an acceptable means of disposal under any circumstances.
Dispose of treated timbers in a licensed Class II landfill only.  Advance written approval of the landfill manager may be required.  If the landfill requires sampling of the timbers, the Engineer will perform the sampling.
Basis of Payment.  Payment for all costs associated with the disposal or salvage of all material and all costs of furnishing all materials, equipment, tools, and labor necessary and incidental to completing the work described under this item, is included in the lump sum bid for Remove Structure.
[bookmark: _Ref228323315][bookmark: _Toc311025518]SALVAGED MATERIAL (Revised 1-14-04) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
(Use this special for State-Maintained Roadways)
Description
Salvage ________ for MDT,
Salvage timber stringers for FWP and/or
Salvage ________ for _________ County.
Dispose of material that is obviously not reusable.
Construction Requirements.  Remove the structures in accordance with Section 202 of the Standard Specifications and these Special Provisions and neatly stockpile the salvaged material at ___________, as directed for pickup.
Contact __________ at the MDT __________, phone _________ or
Contact Fish, Wildlife & Parks’ Mark Lere at 444‑2432 or
Contact __________ at __________ County, phone __________ at least three weeks before salvaged materials are ready for pickup.  Dispose of any material that remains eight weeks after the potential owners of the salvaged materials have been contacted.  Load salvaged material onto FWP’s transport.
Dispose of all non-salvageable and any left-over salvageable material in accordance with all applicable laws, rules and regulations.  Pay special attention to the following responsibilities:
Burning or burial of treated timbers and bridge decking is not an acceptable means of disposal under any circumstances.
Dispose of treated timbers in a licensed Class II landfill only.  Advance written approval of the landfill manager may be required.  If the landfill requires sampling of the timbers, the Engineer will perform the sampling.
Basis of Payment.  Payment for all costs associated with the disposal or salvage of all material and all costs of furnishing all materials, equipment, tools, and labor necessary and incidental to completing the work described under this item, is included in the lump sum bid for Remove Structure.

[bookmark: _Ref228323333][bookmark: _Toc311025519]DETOUR – CONSTRUCT, MAINTAIN AND REMOVE (Revised 7-5-05) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Construct a detour at the location shown on the Road Plans, within the prescribed corridor and as specified in this provision.  With the detour installed and approved direct traffic onto the detour, close the PTW to traffic and complete the required work.  Maintain the detour at all times and provide the traveling public with a safe, smooth riding surface.  Repair all damage to the roadway surface at the connections of the PTW and to the detour and maintain a satisfactory riding surface on the detour for the traveling public at all times.  A satisfactory surface is considered a surface similar to that which existed on the PTW prior to beginning construction.
Construction Requirements
Design and Construct.  Construct the temporary detour within the R/W or permit area and to the lines and grades shown on the plans and cross sections or as approved by the Engineer.  Surface the detour as indicated on the plans.  Provide a waterway opening of sufficient size to accommodate the two-year flood event, spanning the active channel with 300 mm minimum freeboard.  Construct all temporary bents parallel to the creek flow so that the current remains un-deflected.  Provide adequate bulkheads at the approach fills to prevent fill materials from entering the stream.
Design and construct the detour bridge structure within the right of way and the permit area shown on the plans.  Provide the detour bridge with a width greater than or equal to that of the existing bridge, with a design load capacity of AASHTO HS–20 (MS -18).  Provide a rail system with blunt end protection at all bridge ends.  Ensure the rail system either meets NCHRP350 TL-1 crash test requirements or can resist railing design forces as specified in AASHTO LRFD TL-1 (Table A13.2-1)  
Submittals.  Submit a copy of the design and calculations and four copies of the working drawings for the proposed detour bridge stamped and signed by a professional engineer licensed to practice in the State of Montana.  Show the following on the drawings: (1) bridge length and width, (2) location of all bents, (3) clear water opening, (4) bulkheads and method of construction and (5) details for the bridge rail.  Approval of the detour is contingent upon meeting the requirements of this provision and those of the Montana Department of Fish, Wildlife and Parks.
Maintenance of the Detour.  Maintain the detour in a manner that will provide the traveling public with a safe and smooth riding surface.
Removal of Detour.  Upon completion of the new structure and approaches including their subsequent approval by the Engineer, remove the detour bridge and clear and grade the right-of-way and adjacent properties to tie into the existing natural ground lines.
The Engineer will inspect and approve the new structure and approaches before traffic is allowed on the new installation.  Upon approval of the new bridge and roadway the Engineer will direct traffic to the mainline and direct removal of the detour.
Place topsoil over the disturbed area.  Seed and fertilize the disturbed area as specified in the Road Plans.
Measurement of Payment.  Materials, labor and equipment needed to construct, maintain and remove the detour will not be measured separately for payment but included in the Lump Sum bid for Detour-Construct, Maintain & Remove.  Payment at the contract unit price is full compensation for all resources necessary to complete the item of work under the contract.  Detour signing and traffic control will be measured in accordance with Section 618 of the Standard Specifications and the Traffic Control Rate Schedule, found elsewhere in the contract, and paid for in the Lump Sum bid for Traffic Control.
 
[bookmark: _Ref228323351][bookmark: _Toc311025520]CONSTRUCTION EQUIPMENT ON EXISTING STRUCTURES (Revised 3-19-03) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
(Note:  Include this Special Provision only on projects where the Department will still own the bridge in question.)
Description.  Section 107.08 of the Standard Specifications states:
"Do not use existing bridges . . . as work platforms, work bridges, or to support or move equipment without the Engineer's written approval.  Approval will be granted only where load analysis and review of traffic control, safety, and convenience show it to be in the public interest." 
MDT will base approval on the submittal described below.  Any load over the legal limit or that will apply a load of 18 metric tons or more requires a submittal of this type.  Construction loads on bridges with posted load limits also require submittals.
Submittal.  The Department lists the following requirements for a minimal submittal.  MDT will not start a review of a submittal that contains less than the following information, and it will deny requests to use the structure as a work platform if the submittal contains less information than listed.  Provide three sets of the following to the Project Manager: 
Written Report.  Provide a report containing a narrative summarizing the results of an analysis of loading cases and their effects on the structure.  Describe the potential to cause problems for combinations of effects not in the analysis.  Provide summaries of the analysis technique and the factors of safety against overturning and against exceeding operating stress levels in the structure from the limiting cases of the study.  Describe special measures necessary to protect the structure through all phases of the equipment's positioning and use.  Estimate additional costs to the Department from allowing this approach, and estimate potential savings to the contractor.  Estimate the work's duration.
Engineering Analysis.  Provide clearly delineated loading conditions and the work done to support conclusions.  Provide documentation sufficient to allow the Department to justify the decision to permit the contractor to use the structure as a work platform.  Investigate an envelope within which the equipment may function without damaging the structure or endangering workers or the public.  MDT proposes the following topics as the minimum information necessary.  Providing additional information to increase the Department's understanding of the risks involved and the extent of the analysis may decrease the Department's response time.
Load Cases
Investigate different loading combinations, with different configurations and turning angles.  Include the distribution of dead load and changing center-of-gravity of the equipment with and without load at different boom extensions, rotations, and elevations.  Include traffic live load if the structure will carry traffic during equipment operations.
The factor of safety against overturning of the equipment changes with the addition of wind loads on the load, the boom, and on the equipment itself, depending on the direction and strength of the wind in relation to the direction of the boom and its motion.  Analyze these effects through calculations.
The rate of turn of the boom generates a proportional centrifugal force in any load it carries.  Analyze the effects.
Sudden braking of the load vertically or of the boom in rotation can generate impact loads that increase the outrigger pressures.  Include these effects.
Deflection of a girder under the outriggers on one side could increase the loads by taking the equipment out of level, concentrating the load effects on that side.  Combined with some of the other loading conditions, the result could have a significant effect on the structure loading.  The report must discuss whether it does.
In the case of truss bridges carrying traffic during crane operations, provide a summary table of rating factors and ratings for each truss member.  Rate each member for a Type 3 and for a Type 3S2 truck and for a combination of live load and crane loads combined with other appropriate loads.  (See AASHTO "Manual for Condition Evaluation of Bridges.")
Use Load Factor Design methods to analyze prestressed concrete beams.  Use Allowable Stress methods (working stress) for all other analyses.
Structural Effects.  Combine dead loads with different live load conditions and other loads in AASHTO load combinations.  Identify critical members and load combinations in the narrative.  Tabulate the factor of safety against overturning and against operating ratings for each load case and at each of the equipment's supports.  Include assessments of modifications to the factors of safety generated by any measures proposed to reduce the equipment's effects on the structure.
Operation Restrictions.  Certain combinations of loads may exceed the structure's operating capacity or endanger workers and the public.  Determine the conditions under which the equipment may not operate.  Limits on outrigger extension, padding under outriggers, rotation speed, lifting speed, boom extension, boom elevation, or other factors that might cause or cure a problem must appear in the narrative.
Equipment Installation Drawing(s).  Provide an engineering drawing or drawings detailing the dimensions of the equipment from different perspectives (plan, elevation, etc.), and clearances to relevant portions of the structure and to traffic flow.  Show the equipment in operating position for different phases of the work, and show distances to individual supporting members and to substructure units or other structural items potentially affected by the equipment's operation.
Reports.  The written report, the engineering analysis, and the equipment installation drawings must each bear the stamp and the signature of a Professional Engineer licensed to practice in Montana.  The Department may require further information from the contractor in order to complete its review.  Acceptance of the submittal does not obligate the Department to allow use of the structure as a work platform.
Do not place loads in excess of 18 metric tons on the bridge prior to receiving approvals for the Report, the Engineering Analyses and the Drawings.
Basis of Payment.  Consider all costs associated with this provision and its requirements incidental to performance of the work.  Include the costs in the cost of other items.

[bookmark: _Ref228323374][bookmark: _Toc311025521]BRIDGE REHABILITATION TRAFFIC CONTROL (Revised 5-29-03) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Roadway closures and single-lane traffic closures will not be allowed during the winter shut down period of November 16th through April 15th.  During this period, restore all mainline interstate traffic to normal mode of operation.  
Basis of Payment.  No extra compensation will be considered or allowed by reason of the conditions of this provision because it is considered necessary and incidental to completion of the work.
[bookmark: _Ref228323401][bookmark: _Toc311025522]REMOVE STRUCTURE (Revised 4-4-11) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Use for projects involving adoption of the existing bridge (or part of it).
Description.  Remove and salvage the existing truss including the decking.
[bookmark: Text14][bookmark: Text15][bookmark: Text17][bookmark: Text18][bookmark: Text21]The structure is located in       County at about Station       on the new project alignment.  The existing bridge is       long by       wide.  The existing deck consists of      .  The truss weighs approximately       with the deck and       without the deck.  These weights are estimated.  The actual weight may vary from that shown.
Remove and dispose of the existing substructure in accordance with Section 202 of the Standard Specifications as specifically outlined in this provision and as approved. 
Upon completion of this project or when otherwise made available, the truss, including decking materials will become the property of the individuals indicated below.
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Submittals.  Submit to the Project Manager for approval, five copies of a written proposal that describes the proposed plan for removal and salvage of the bridges.  Do not begin removal or salvage operations prior to receiving approval.  Include in the proposal, a narrative of all operations, including all cutting and welding procedures, done in conjunction with removal of the existing bridges.  Include welder’s certifications and descriptions of welding processes.  Approval of the plan is contingent on the plan meeting the requirements of the Contract and all permits.
Construction Requirements.  Do not weld or use a cutting torch on any portion of the existing bridge without an approved welding or cutting plan.  Weld or cut on the structure only in the presence of the state provided Certified Weld Inspector (CWI).  Contact Bob Kelly, (406) 444-6162, at least five working days prior to anticipated welding/cutting operations for scheduling of the CWI.  Assume all costs for repairs of contractor caused damage to the structure, including inspection and testing.  Inspection/testing costs include salaries, travel expenses, and fees for professional services by whomever the state assigns or hires to perform those services.
Coordinate with the above parties to help ensure a smooth transfer of ownership.  Notify each party at least 30 days prior to the anticipated date of structure removal.  Keep each party informed about any changes to the removal dates. If the new owners have a transport available on site at the time of removal, set the truss and floor materials on the transport provided by the new owners.  If the new owners do not provide a transport at the time of removal, set the truss and floor materials aside on site at a location as directed.
Any loss or damage, suffered by the new owner of a removed bridge or by a firm or entity that is to remove the bridge on behalf of the new owner, caused by the contractor’s failure to fully comply with the provisions of this contract, will be solely the responsibility of the contractor and will be paid by the contactor, or will subject the contractor to action under its bond or insurance policy, at no expense to the state.
If, 60 days or more following removal from the river, the truss has not been transported from the site by the new owner, dispose of it unless otherwise directed by the Engineer.  Dispose of all non-salvageable materials in accordance with approved methods and applicable rules, laws and regulations for disposal of solid waste.  At the conclusion of the project, clean up all affected areas to the satisfaction of the Engineer.
Basis of Payment.  Include in the lump sum bid for Remove Structure, the cost of furnishing all tools, materials, equipment and labor necessary to complete the work described in this provision, including removing the existing truss from the river, loading it onto the new owner's transport, and the disposal, salvage and transportation of materials.
Payment for disposal of the truss, in the event the new owner fails to remove it from the site on schedule, will be made by force account.

[bookmark: _Ref228323434][bookmark: _Toc311025523]PROTECTION OF EXISTING ROADWAYS UNDER STRUCTURES (Revised 5-28-04) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Provide complete protection at all times to the traveling public crossing under any structure.  Employ positive means such as netting, tarpaulins, wood, or metal covering to prevent tools, materials, etc., from falling onto the roadway below.  Positive protection may include traffic control methods, or other approved means to ensure complete protection.
Submit the proposed method and any modifications of the proposed method of traffic protection for approval to the Project Manager a minimum of 2 days prior to the start of this work.  Do not begin work until the protection plan is approved and installed to the satisfaction of the Project Manager.  Failure to maintain such safeguards in an effective manner may result in an immediate shutdown of work until corrected.
Basis of Payment.  Include all costs associated with this provision in the costs of other items.

[bookmark: _Ref228323456][bookmark: _Toc311025524]CONTRACTOR ENGINEERING SUBMITTALS (Revised 3-17-08) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Assume responsibility for the quality of engineering submittals.  Submit engineering submittals meeting the Department’s requirements.  The Department will perform one engineering review of a given submittal at no cost to the contractor.  The contractor will assume the cost for the Department’s review of any subsequent revisions of the same submittal.
Submittal.  Submit to the Project Manager, three copies of engineering drawings and calculations that meet the requirements of the contract, the standard of professional practice, and specific conditions of the project.  The Department will review the submittal and either approve it or return it for correction within twenty state working days (see Section 2-16-117, MCA) after receiving it, or it will extend the contract time by one day for each day over twenty days.
Unit System.  Use the system of units employed by the plans for all engineering submittals.  The Department may waive this requirement on a case-by-case basis for work performed on bridge rehabilitation projects.  Secure approval for this waiver in writing in advance of submitting drawings or calculations to the Department for review.   The Department will reject an engineering submittal that does not use the required unit system unless it has previously approved a waiver specific to that submittal.
Corrections.  If the Department requires corrections, make them and submit the corrected engineering work to the Department.  The Department will review the revised submittal and approve it or return it for correction within thirty state working days of receiving it, or it will extend the contract time by one day for each day over thirty days.
Review Costs.  The Department will perform an engineering review of the first submittal at no cost to the contractor.  If the Department determines that the submittal fails to meet the requirements of Section B of this specification, it will return the submittal for correction.  The Department will perform reviews of re-submittals with its own personnel when possible.  If Department staff does not have time available to perform reviews, at the Department’s sole option it may hire a consultant engineer from outside the Department to finish the review process.
The Department will bill the contractor for reviews of re-submittals at the rate of $100 per hour for its staff time and at the rate charged by a hired engineering firm for its staff time, if the Department hires one.  The Department will subtract the billed charges from contractor payments. 
Basis of Payment.  Consider all costs associated with this provision incidental to performance of the work.  Include the cost in the cost of other items.

[bookmark: _Ref228323468][bookmark: _Toc311025525]GIRDER TEMPERATURE REQUIREMENTS FOR FIXED SHOE WELDING (Revised 6‑4-09) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Weld the sole plates of the fixed shoes as specified to reduce thermal stresses at fixed bents.  Do not place deck concrete until after completing all girder-to-shoe welds on the bridge.
Construction Requirements.  Weld each girder composing spans ________ and _________ to its shoes only when the average temperature of each girder has been determined to be between ____ and _____ degrees ________.  Complete the welding of the shoes at both ends of each girder so that the temperature of the girder, as measured by the method provided herein, does not change between the times the welds are placed.  Align and center both plates of the fixed shoes on the anchor bolts and center the girder between bearings when the welds are placed at the fixed shoes.  Correct girder or plate location as necessary.
Temperature Measurements.  Measure girder temperature by surface thermometer, non-contact infrared or other method approved by the Engineer.  Calculate the average temperature from two or more readings taken near the bents at each end of the spans.  Take the readings on shaded portions of the members and follow the recommendations of the thermometer manufacturer.
Basis of Payment.  Consider all costs associated with this provision incidental to the construction of the bridge.  Include the cost in the cost of other items.

[bookmark: _Ref263844580][bookmark: _Toc311025526]STRUCTURE TOLERANCES (Initiated 6-9-10) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
General.  This work is meeting the specified tolerances for the listed structure elements.
Materials. Vacant
Construction.   Requirements. Meet the tolerances shown in TABLE 550-1. In case of conflicting tolerances, the tighter tolerance controls. Increase precision as necessary to meet other contract requirements.

     TABLE 550-1
    STRUCTURE TOLERANCES
	[bookmark: RANGE!A1:C45]ITEM
	TOLERANCE TYPE
	TOLERANCE

	Substructure: Drilled Shafts
	horizontal location
	3 in (75 mm)

	
	top elevation
	+1 in (25mm), -3 in (75mm)

	
	diameter
	+3 in (75 mm), -1/2 in (12 mm)

	
	deviation from plumb
	± 2 percent

	Substructure: Walls, Footings, Columns
	horizontal location
	1 in (26 mm)

	
	elevation
	

	
	    exposed
	±3/4 in (19 mm)

	
	    concealed
	±1 in (25 mm)

	
	dimensions
	+1/2 in (13 mm), -1/4 in (6 mm)

	
	deviation from plumb
	± 2 percent

	Substructure: Piling
	horizontal location
	 

	
	     bent caps supported by piles
	2 in (50 mm)

	
	     piles capped below final grade
	6 in (150 mm)

	
	edge cover 
	4 in (100 mm), minimum

	
	vertical (cutoff elevation)
	±1 in (25 mm)

	
	deviation from plumb or batter
	± 2 percent

	Elastomeric Bearings
	horizontal location
	±1/4 in (6 mm)

	
	thickness
	-0, +1/8 in (3mm)

	
	length, width
	-0, +1/4 in (6mm) 

	Bearing Plates (shoes, masonry, embedded)
	horizontal location
	±1/4 in (6 mm)

	
	thickness
	±1/16 in (2 mm)

	
	length, width
	±1/4 in (6 mm)

	
	bevel slope
	±.002 Radians

	
	deviation from plane
	±1/16 in (2 mm)

	Beam Seats
	deviation from plane
	 ±1/16 in (2 mm)  

	
	% Slope, for cast in place deck superstructures
	± 0.5 

	
	% Slope, for deck beam superstructures
	± 0.2 

	
	elevation
	+0, -1/2 (12 mm)

	Anchor Bolts
	 
	refer to Subsection 552.03.14

	Superstructure
	dimensions
	+1 in (25 mm), -1/4 in (6 mm)

	
	deck form elevation
	+1/8 in (3 mm), -1/4 in (6 mm)

	
	deck thickness
	+1/4 in (6 mm), -1/8 in (3 mm)

	
	deck smoothness (parallel to roadway centerline)
	±3/16 in (5 mm) per 10 ft (3 m)

	Strip Seal Joint Opening 
	width
	±1/4in (6 mm)

	Pre-stressed Concrete Beams
	 
	refer to Subsection 555.03.15

	
	
	

	Steel Beams
	 
	refer to Subsection 556.03.10

	Non-prestressed Steel Reinforcement*
	cover
	-3/8 in (10 mm)

	
	location / spacing
	±1 in (25 mm)

	
	drilled shaft top of cage elevation
	+6 in (150mm), -3 in (75mm)

	
	longitudinal location of bends in bars and ends of bars
	±2 in (50 mm)

	
	embedded length of bars
	 

	
	   No. 3 through 11 (No. 10 through 36) bar sizes
	-1 in (25 mm)

	
	   No. 14 through 18 (No. 43 through 57) bar sizes
	-2 in (50 mm)

	
	length of bar laps
	 

	
	   No. 3 through 11 (No. 10 through 36) bar sizes
	-1 in (25 mm)

	
	   No. 14 through 18 (No. 43 through 57) bar sizes
	laps not permitted

	Concrete Barrier Rail**
	tangents: longitudinal, straight edge deviation
	±1/4 (6 mm) in per 10 ft (3 mm)

	
	curves: longitudinal, deviation from the ideal curve
	±1/4 (6 mm) in per 10 ft (3 mm)

	



*The Project Manager may approve requests for exceptions as necessary to avoid interference with anchor bolts or other conflicts.
**Curved Concrete Barrier may be constructed of tangent segments, each having a maximum length of 10 feet (3.05 m).
In the event an item does not meet a specified tolerance, the Project Manager may approve an exception if it is determined that there will be no detrimental effect to the structure. If the Project Manager determines that a nonconforming item may be detrimental to the structure, submit a written plan for approval that details corrective action.
Method of Measurement. Meeting the listed tolerances is not measured for payment.
Basis of Payment. Meeting listed tolerances is incidental to the work. Include all costs associated with meeting the listed tolerances in the bid item that includes the structure item listed. 

	[bookmark: _Toc311025527]Structural Steel
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Description.  Weld in accordance with the current edition of the applicable American National Standard Welding Codes:
Weld tubular members (including pipe piles and hand or pedestrian rails to ANSI/AWS D1.1.
Weld on existing structures for repair or strengthening to ANSI/AWS D1.1.
Weld reinforcing steel to ANSI/AWS D1.4.
Weld bridge structural steel to ANSI/AASHTO/AWS D1.5.
Welder Qualification
Have all welders certified by a Certified Welding Inspector (CWI) for each process or procedure performed.  Obtain certifications prior to beginning welding for the project.
If Department staff is available, certification testing of welders will be provided by the Department at a cost of $60.00 per hour.  This certification will be provided in Helena at this cost only once per person per project. 
An outside agency will be allowed to administer the testing if conducted by an American Welding Society (AWS) Certified Welding Inspector (CWI), and the process is in accordance with Department procedure.
The welder's qualification will remain in effect for an indefinite period unless the welder has not used the qualified welding process for a period exceeding six (6) months or there is some specific reason to question the welders ability.  For the welder to remain qualified, a verification record (continuity) should be kept on file and updated by the Contractor for that  welder documenting the performance of the given process and procedure during the previous six (6) months.
Submittals.  For all employees who will be welding on Department projects and who may have obtained certifications, submit one copy of certification record and continuity information to the Project Manager at least 30 days prior to that individual's welding.  Include the following information:
Certifying agency, name, address and phone number
Certified Welding Inspector's (CWI) stamp and number
CWI's signature
Date tested
Code under which the test was given, i.e., AWS D1.1‑96
Positions qualified
Base metal designation, i.e., A‑36, A252
Backer use
Process used
Manipulation type
Electrode type, i.e., 7018
Diameter of electrode
Operator's name
Operator's employer at the time of the test
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Description
General.  Use only structural steel meeting the requirements of Section 556 of the Standard Specifications.
Applicable Publications (current edition).  ANSI/AASHTO/AWS D1.1 and D1.5 American National Standard, BRIDGE WELDING CODE.
Submittals
Submit nine sets of fabrication drawings to the Project Manager for approval before beginning fabrication.  In addition to meeting the requirements of Section 556 of the Standard Specifications, show all welding details including:
Welding process
Welding procedure
Filler metal
WPS identification is required in the weld symbol tail for all weld symbols shown on the shop drawings.
Submit one copy of the proposed Quality Control plan (described below) to the Bridge Bureau for review no later than 30 days prior to fabrication.
Construction Requirements
Welding.  Weld in accordance with the current edition of ANSI/AASHTO/AWS D1.5 An American National Standard, BRIDGE WELDING CODE.
Bolt Tensioning.  Have available on the site of work, at all times during bolting operations, an impact wrench calibrator for reading bolt tension in testing the high-strength bolts.
Cleaning.  Clean all structural metal work, whether to be painted or left unpainted, in accordance with the requirements of the current Montana Standard Specifications, Section 612.  Time of surface preparation and surface condition are subject to approval and acceptance, respectively.
Painting.  Do not paint structural weathering steel unless specifically directed to do so.  Paint all other structural steel in accordance with Section 612 of the Standard Specifications.
Quality Control.  Prepare and follow a Quality Control (QC) plan for insuring the quality of all work and conformance to specifications.  Ensure that all Nondestructive Testing (NDT) is performed by personnel qualified in conformance with the American Society for Nondestructive Testing (ASNT) Recommended Practice No. SNT-TC-1A to minimum Testing Level II for the individual methods.  Ensure that the QC plan meets the following minimum requirements.
NDT, Radiographic Inspection.  Inspect 100% of all complete joint penetration (CJP) groove welds.
NDT, Ultrasonic Inspection.  Inspect 100% of all CJP groove welds on plates thicker than 7 mm (1/4”).
NDT, Magnetic Particle Inspection.  Randomly inspect 25% of all welding for each member throughout the entire structure in accordance with AWS D1.5 Bridge welding code.  The Engineer reserves the right to select locations for testing.
Personnel Qualifications.  Include the qualifications of the specific individuals that will be performing the QC testing.
Quality Control Manager.  Identify the Quality Control Manager that will be the primary contact person for all QC communication.  Ensure that this person is in charge of all QC work.
Provide reports of all QC testing as the testing is completed.  Identify in the reports any deviations from specifications, standards, or the QC plan and a discussion of why the deviation occurred.
At the completion of the work, provide a certification signed by the Quality Control Manager that contains the following statement and supporting information:
Required Statement:   “This is to certify that the Quality Control plan was followed and that the results of the Quality Control program indicate that the materials and the construction operations controlled by the QC plan are in conformity with the approved plans and specifications.  Exceptions to the plans, specifications, and QC plan are described below.”
Quality Assurance.  The State will perform Quality Assurance (QA) on the work.  The QA may include the following items and other items.
Testing Equipment Calibration Checks
Testing Report Reviews
Observation of the work and the QC activities
Additional Testing.  Prior to the start of fabrication, establish a schedule for the performance of the fabrication and QC work that is satisfactory to the Bridge Bureau. Allow access to work areas and all QC inspection records for QA purposes.  Coordinate work to ensure that welds are clean and uncoated for any QA inspection.
Basis of Payment.  Payment for all costs associated with the requirements of this special provision (except as otherwise noted) is included in the lump sum bid for Structural Steel.
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Description.  Rescind Sections 612 and 710 of the Standard Specifications and replace with this special provision.  This work consists of preparing and painting specified surfaces.
The work includes the preparation of the surfaces to be painted, the furnishing and application of paint and the protection of the paint coatings, pedestrians, vehicular, or other traffic upon or under the surface being painted.  The work includes supplying all tools, equipment, labor and other materials necessary.
Materials.  Select a complete coating system consisting of a self-curing zinc-rich primer, an intermediate coat of high-build epoxy paint and a protective topcoat of urethane paint.  Use white epoxy and Montana ______ urethane.  A color chip is available upon request from the Department of Transportation, Materials Bureau, 2701 Prospect Avenue, PO Box 201001, Helena, MT 59620-1001.
Submittals.  Submit four copies of a written description of the coating system to the project manager for approval at least 30 days prior to beginning work.
Include in the submittal the manufacturer's product information about paint characteristics, surface preparation, film thickness recommendation, safety data, repair procedures and application recommendations.
Bring conflicts between the coating system submittal and this specification to the attention of the Engineer for resolution.
Furnish the services of a paint or painting technical representative from the paint manufacturer at the beginning of paint operations and whenever required during operations.
Construction Requirements
Protection of Structure, Persons, and Property.  Protect pedestrian, vehicular and other traffic upon or under the structure, the superstructure and the substructure against damage or disfigurement by spatters, splashes, smirches, or over-spray of paint or paint material.  All paint damage shall be Clean or remove all paint damage to the satisfaction of the Engineer.
Pollution Controls.  Prevent environmental pollution caused by paint, paint spray, paint chips, dust, or other harmful materials.
Application of Paint
General.  Unless otherwise specified, apply three coats of paint to all new structural steel work.  Paint a neat and workmanlike manner.  Apply paint in full coats by brush or spray completely covering all surfaces.
Do not paint when weather conditions are unsatisfactory to performing the work.  Apply paint when the temperature of the surface to be painted and application of succeeding coats is as recommended by the paint manufacturer.  Apply each primer and succeeding field coat of paint over metal to a minimum dry film thickness of 75 µ (primer), 90 µ  (epoxy) and 40 µ (urethane) unless recommended otherwise by the paint manufacturer.
Apply paint by brush or spray following the paint manufacturer’s recommendation to produce a uniform, even coat to the metal or previous paint coat.  If using brush painting, thoroughly coat surface irregularities and brush out and smooth to produce an even paint film thickness.  Use spray pressure tanks with an agitator to thoroughly stir the paint.
Thoroughly stir the paint using manufacturer's recommendations before removing from the containers and applying.  When the quantity of each coat of paint is 20 L. or less, the Engineer may approve hand mixing.
Thin the paint required for cool weather application in accordance with the manufacturer's recommendations.
If surfaces are inaccessible to paint brushes, paint with sprayers or daubers made for that purpose.
Keep materials painted under cover in damp or cool weather covered until the paint has dried or weather permits removal of the cover.
Neither weather conditions nor laboratory acceptance of paint materials negate your responsibility for satisfactory application of paint.  If the painting is unsatisfactory, remove the paint, thoroughly clean the surfaces and repaint the surfaces at no cost to the Department.
Shop Paint.  Apply a shop coat of zinc primer to all metal surfacing unless otherwise specified, except surfaces in contact after erection.  Apply the shop coat immediately after fabrication, shop inspection, and shop cleaning have been completed and the work has been accepted.
Do not paint metal surfaces that are going to be in contact with other metal surfaces or concrete after erection.  Do not load materials for shipment until the paint is dry.  Do not apply field coats in the fabrication shop except by written approval of the Construction Engineer.
Use erection marks for the field identification of members on painted surfaces.  Cover erection marks, fabricator's name or other identification with the final coat of paint.  Use paint for marking that is compatible with the shop coat and first field coat.
Coat machined-finished surfaces as soon as practical after acceptance and before leaving the shop with a coat of zinc-rich primer.
Field Cleaning.  When erection work, including straightening of bent material and associated work is complete, clean the material of all rust, scale, dirt, grease, unacceptable shop paint and other foreign matter using the paint manufacturers recommendations.
Field Painting
Application Conditions.  Apply paint using the manufacturers recommendations for temperature (air, surface, material), relative humidity and substrate temperature or as specified as follows, whichever is more restrictive.
Do not apply paint when the ambient temperature is 4°C or is expected to drop below 4°C within 2 hours of application.  Do not apply paint when rain, snow, or condensation is expected within 2 hours after application at the location where the paint is applied.  The Engineer may stop paint operations when impending weather could harm freshly applied paint.  Do not apply paint when the relative humidity is greater than 85% or when temperature and humidity cause condensation on the surface to be painted.
Do not apply paint to metal with surface temperatures over 43°C or when the surface temperature causes the paint to blister or produce a porous paint film.
Accessory Preparations and Spot Painting.  Thoroughly clean masonry and sole plates and all parts of steel work inaccessible for painting after erection of all foreign matter, spot coated, and painted the two field coats before erection.  Paint on site and allow to dry thoroughly before assembling.  Handle painted material carefully to prevent damage to the painted surfaces.  Repair and repaint damaged surfaces at no cost to the state.
Apply only a shop coat of primer to the exposed surfaces of guard angles embedded in the roadway surface.  Paint the expansion joint, barrier cover plates and sidewalk cover plates specified for the expansion joint.
Apply the spot coat after erection and field cleaning is approved by the Engineer, to the edges of the plates, rolled shapes and to the heads of all bolts and nuts and areas where the shop coat has been damaged.  Where the shop coat is damaged, the Engineer may require a substantially complete reconditioning or replacement of the shop coat.  This painting is spot coat work done at no cost to the state.
Reseal small cracks and cavities not sealed by the first field coat with a zinc paste before the second field coat is applied.
Field Coating.  Once the field cleaning is complete and the spot coat is thoroughly dried, apply the field coat of epoxy paint and the finish coat of urethane paint to all metal, unless otherwise specified.  Do not apply the urethane until the epoxy has dried as recommended by the paint manufacturer.
Painting Season.  Field painting of structural steel, metal posts or poles and bridge rail is from May 1 to October 31, unless otherwise approved by the Engineer in writing.
Method of Measurement.  Paints and painting will not be measured separately or paid for directly but are included in the lump sum payment for Structural Steel.
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Description.  Clean and paint all existing structural steel in accordance with the Standard Specifications as modified below.  The approximate weight of existing structural steel to be cleaned and painted is _____ kg.
Construction Requirements
Spot Painting.  Apply one coat of undercoat paint prior to the application of the two finish coats, the exposed edges of plates, angles and other rolled shapes; the heads of rivets and bolts; and all surfaces where bare metal is exposed.  Use undercoat paint that meets the requirements listed under Section (C) Materials.
Keep the time between cleaning and the application of the spot coat to a minimum so that the surface will be completely sealed before any moisture has had time to collect.
Finish Coats.  Apply two finish coats of paint in accordance with Section 612 of the Standard Specifications.
Use paint that meets the requirements listed below under Section (C) Materials.
Performance of Work.  Remove all paint stains on concrete resulting from the contractor's operations on surfaces exposed to view of the traveling public.
Materials
Spot Paint and First Finish Coat.  The spot paint and first finish coat in accordance with Section 710 of the Standard Specifications.
Use spot coats of paint that are a different tint or color in order to distinguish between previous and succeeding coats of paint.
Final Finish Coat.  Use Montana Green for the final coat of paint and match the color chip, which is available upon request from the Materials Bureau.
Basis of Payment.  Include in the lump sum price bid for Paint Structure all labor, materials, equipment, tools, safety devices, traffic control and incidentals necessary.
The partial payment will be made at the discretion of the engineer and prorated on the basis of work performed.
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Description.  Clean and paint all existing structural steel in accordance with the Standard Specifications as modified below.  The approximate weight of existing structural steel to be cleaned and painted is _____ kg.
Construction Requirements
Spot Painting.  Apply one coat of undercoat paint prior to the application of the two finish coats, the exposed edges of plates, angles and other rolled shapes; the heads of rivets and bolts; and all surfaces where bare metal is exposed.  Use undercoat paint that meets the requirements listed under Section (C) Materials.
Keep the time between cleaning and the application of the spot coat to a minimum so that the surface will be completely sealed before any moisture has had time to collect.
Finish Coats.  Apply two finish coats of paint in accordance with Section 612 of the Standard Specifications.
Use paint that meets the requirements listed below under Section (C) Materials.
Performance of Work.  Remove all paint stains on concrete resulting from the contractor's operations on surfaces exposed to view of the traveling public.
Materials
Spot Paint and First Finish Coat
Pigment:  percent of weigh of paint, 48% minimum.  (Titanium Dioxide, 25% minimum; silicates, 48% minimum).
Weigh per liter:  1.3 kg minimum.
Dry to touch:  45 minutes at 22°C maximum.  Dry for recoating:  24 hours.
Vehicles:  percent by weight of paint, 48% minimum.  (Alkyd Resin, 32% minimum; Ester, 26% minimum; Aliphatic and Aromatic hydrocarbons, 37% minimum).
Spot coats of paint shall be a different tint or color in order to distinguish between previous and succeeding coats of paint.
Final Finish Coat
Pigment:  percent by weight, 31% minimum.  (Titanium Dioxide and color pigment, 60% minimum; silicates, 18% minimum).
Weight per liter:  1.2 kg./liter minimum.
Dry to touch:  45 minutes at 22°C maximum.  Thoroughly dry:  24 to 36 hours.
Vehicle:  percent by weight of paint, 66% minimum.  (Alkyd Resin, 37% minimum; Ester 23% minimum; Aliphatic and Aromatic hydrocarbons, 28% minimum.
Use Montana Green for the final coat of paint and match the color chip, which is available upon request from the Materials Bureau.
Basis of Payment.  In the lump sum price bid for Paint Structure include labor, materials, equipment, tools, safety devices, traffic control and incidentals necessary.
The partial payment will be made at the discretion of the engineer and prorated on the basis of work performed.
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Description
General.  Fabricate continuous girders with the horizontal curvature shown.  Obtain curvature by either cutting the flanges to match the curves or by heat cambering.  Do not change the physical properties of the metal, reduce the section or otherwise damage the material.
Restrictions.  The maximum permissible temperature of the steel during heating is 535°C.
Submittals.  Submit six copies of the proposed method of curving the flange and web plates to the Project Manager prior to or at the time of submittal of the shop plans.
Basis of Payment.  Include costs associated with the fabrication of curved girders in the lump sum bid for Structural Steel.
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Description
General.  For bridge superstructure work, tighten all high strength bolts using a compressible washer type, Direct Tension Indicator, to show proper bolt tension.  Subsections 556.03.9(E)(3) and (E)(4) of the Standard Specifications are rescinded and replaced as follows in this special provision.
Applicable Publications
ASTM F 959 M (current edition)
FHWA Report No. FHWA-SA-91-031 May 1991, revised April 1992 – Appendix A6   Procedures of Verification and Installation of High-Strength Bolts with Direct Tension Indicators (DTIs).
Submittals
Certificate of Compliance.  Promptly, after award of the contract, supply two copies of the certificate of compliance conforming to the requirements of ASTM F 959 M Section 15.3 to the Project Manager.
Installation Method.  Prior to installation, submit to the Project Manager for approval, two copies of the technical information on the required bolting procedure and installation tools.  Submit eight samples, representing each size of DTI required, to the Materials Bureau for testing.  Do not install bolts prior to receiving approval.
Materials.  Supply direct tension indicators in accordance with ASTM F 959 M.  Fabricate direct tension indicators for use with weathering steel with a plain finish from steel conforming to the requirements of ASTM A325 M, Type 3 or furnish indicators with a finish of epoxy over mechanical galvanization.
Construction Requirements.  Install direct tension indicators using only the tools and methods recommended and approved by the manufacturer of the specific product used.  Tighten to the FHWA requirement of 127 μ (0.127mm or 0.005 “) gap closure instead of the ASTM F959 specified 381 μ (0.381mm or 0.015”).  This gap is the same for both coated and uncoated DTIs
Method of Measurement.  Direct tension indicators will not be measured for payment.
Basis of Payment.  Include all costs associated with manufacturing, furnishing, and installing direct tension indicators in the lump sum bid for Structural Steel.
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Description.  This specification defines the requirements for substituting standard inch sized bolts for metric bolts.
Shop Drawings.  Show actual size and type of bolts to be used on the shop drawings.  Do not convert inch sized bolt callouts to metric.  Show all hole sizes and other dimensions in millimeters.  Use the bolt hole sizes shown on the plans or as specified for the metric bolt size.
Allowable Bolt Substitutions

   High Strength Bolt Substitution Table
	Specified Bolt
AASHTO M 164M
(ASTM A 325M)
	Allowable Substitute
AASHTO M 164
(ASTM A 325)

	M16
	5/8”

	M20
	7/8”

	M22
	7/8”

	M24
	1”





 Standard Bolt Substitution Table
	Specified Bolt
ASTM F 568M
Class 4.6
	
Allowable Substitute
ASTM A 307

	M6
	1/4”

	M8
	5/16”

	M10
	3/8”

	M12
	1/2”

	M14
	9/16”

	M16
	5/8”

	M20
	3/4”

	M22
	7/8”

	M24
	1”



 Stud Bolt Substitution Table
	Specified Bolt
ASTM F 568M
Class 8.8
	
Allowable Substitute
ASTM A 449

	M12
	1/2”

	M14
	9/16”

	M16
	5/8”

	M20
	3/4”

	M22
	7/8”

	M24
	1”



Measurement and Payment.  No price adjustments will be made as a result of this specification.  Include all costs associated with this specification in the cost of other items.
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Specifications.  The following specifications supplement these contract documents:
AASHTO Standard Specifications for Transportation and Methods of Sampling and Testing, Part I; (current edition).
AASHTO Standard Specifications for Highway Bridges, Division II; (current edition).
ASTM specification F 606-02.
Materials.  Use bolts, nuts, and washers that bear manufacturer's markings as specified in the AASHTO specifications.
Bolts.  Use AASHTO M 164 Type 1 or 3 bolts as specified on the plans.  The maximum hardness for AASHTO M-164 bolts is 33 Rockwell Hardness C.  The minimum hardness is 24 Rockwell Hardness C.  The maximum tensile yield strength for one inch and smaller diameter bolts is 150 ksi.  The maximum tensile yield strength for bolts greater than one inch in diameter is 120 ksi.
Nuts.  Use either 2H (AASHTO M-292) or DH (AASHTO M-291).  Over-tap galvanized nuts by the minimum amount specified by AASHTO M-291.  Use C3 or DH3 (AASHTO M 291) nuts with AASHTO M 164 Type 3 bolts.
Washers.  Use washers meeting the requirements of AASHTO M-293.
Supplier Testing.  Test all bolts, nuts, and washers in accordance with AASHTO M‑164.  Also perform the following tests on all fasteners:
Proof load test on DH nuts (AASHTO M-291), and on 2H nuts (AASHTO M‑292).  Test all galvanized nuts after overtapping, galvanizing, and lubricating.
Wedge test on both black and galvanized bolts (ASTM F 606-02-3.5).  Test galvanized bolts after galvanizing.
Rotational capacity tests, defined in this special provision.  Perform these tests in accordance with either Procedure A or Procedure B, both of which are described below. 
Perform the wedge test and the rotational capacity test on a sample size of 1% of the number of bolts this contract requires, for each possible combination of bolt production lot, nut production lot, and washer production lot shipped as part of this contract.  Designate each test by a unique number assigned by the testing agency for future identification. 

PROCEDURE A
Rotational Capacity Test Procedure (Long Bolts in Tension Calibrator)

PREPARATION
Use black fasteners oily to the touch at testing.  Clean all weathered or rusty fasteners of all rust and re-lubricate prior to testing.  Lubricate all galvanized fasteners with a visible dye, so a visual check verifies the lubricant's presence.  

NECESSARY EQUIPMENT:
A Skidmore-Wilhelm tension calibrator, of capacity appropriate for the bolts to be tested,
A calibrated torque wrench,
Spacers and/or washers with a maximum hole size 1/16” larger than the bolt diameter,
A steel section on which to mount the bolt calibrator,  (The flange of a girder or a cross-frame accessible from the ground is acceptable.)

TEST PROCEDURE: 
Step 1.  Measure the overall length of the bolt, not including the head.
Step 2.  Install the bolt in the tension calibrator with sufficient spacers or washers to bring the bolt-end out at least flush with the tightened nut to a maximum bolt stick-out of three threads.  Provide three to five threads in the grip (the length of bolt between the inside faces of the nut and bolt head). 
Always use a hardened washer under the nut.
Step 3.  Tighten the nut with a hand wrench to produce the appropriate snug tension from Table I, with an allowable error range from 0 to +2 (kips).
Step 4.  Match-mark the bolt, nut and face plate of the calibrator.

	                                                                  Table I

	Bolt Dia. (in.)
	½
	⅝
	¾
	⅞
	1
	1 ⅛
	1 ¼
	1 ⅜
	1 ½

	Snug Tension (kips)
	1
	2
	3
	4
	5
	6
	7
	9
	10



Step 5.  Using the calibrated torque wrench, tighten the nut to at least the tension in Table II.  Record the bolt tension and the torque that produced that tension.  (Measure the torque with the nut in motion.)  
Calculate the following value for maximum allowable torque given by: 

T = 0.25PD, 
where P = tension, in lbs.  And D = diameter of bolt, in feet.

The fastener assembly will have failed the test at this point if the recorded torque exceeds the value, T, as calculated above.

	                                            Table II –Minimum field installation tension

	Bolt Dia. (in.)
	½
	⅝
	¾
	⅞
	1
	1 ⅛
	1 ¼
	1 ⅜
	1 ½

	Tension (kips)
	12
	19
	28
	39
	51
	56
	71
	85
	103



Step 6.  Tighten the nut further by the number of turns shown in Table III, using the radial lines on the calibrator faceplate for reference.  The rotation is measured from the initial marking in Step 4.  

	                                                              Table III

	Bolt Length (measured in Step 1)
	4 x bolt dia.
or less
	Greater than 4 but
no more than 
8 x bolt dia. 
	Greater than
8 x bolt dia.

	Required Rotation
	2/3
	1
	1 1/6



 Record the resulting bolt tension for comparison with the allowable minimum values shown in Table IV.  

Step 7.  Remove the nut and the bolt from the calibrator, noting whether the nut turns freely in its test position on the bolt and examine the nut and bolt for thread shear failure, stripping, and torsional failure of the bolt.  

FAILURE:
When a failure occurs, reject the subject lot of fasteners.
In addition to the failure condition listed in Step 6 above, the tested fastener assembly will have failed the rotational capacity test if:
the bolt fractures under tensioning or otherwise fails to achieve the required rotations,
the threads show signs of stripping, shear or torsion failure or the nut fails to turn freely, by hand, on those threads occupied by the nut in the test position.  (The nut does not have to turn the entire length of the thread freely to pass the test.)
the bolt does not provide the minimum required tension shown in Table IV, at the  rotation shown in table III.   (The tension values shown in Table IV are 1.15 times the required minimum installation tension.)

	                                  Table IV --Required minimum tension at rotation specified in Table III.

	Bolt Dia. (in.)
	½
	⅝
	¾
	⅞
	1
	1 ⅛
	1 ¼
	1 ⅜
	1 ½

	Tension (kips)
	14
	22
	32
	45
	59
	64
	82
	98
	118







PROCEDURE B
Rotational Capacity Test Procedure (Bolts Too Short for Tension Calibrator)

PREPARATION
Use black fasteners oily to the touch at installation.  Clean all weathered or rusty fasteners of all rust and re-lubricate prior to testing.  Lubricate all galvanized fasteners with a visible dye, so a visual check verifies the lubricant's presence.  

NECESSARY EQUIPMENT:
A calibrated torque wrench and hand wrenches,
Spacers and/or washers with a maximum hole size 1/16“ larger than the bolt diameter,
A steel section with holes sized 1/16“ larger than the bolt diameter, with a plate thickness that will accommodate Step 2 below.

TEST PROCEDURE  
Step 1.  Measure the bolt length, not including the head.  
Step 2.  Install the bolt in the steel plate with sufficient spacers or washers to bring the bolt-end out at least flush with the tightened nut to a maximum bolt stick-out of three threads.  Provide three to five threads in the grip (the length of bolt between the inside faces of the nut and bolt head).  
Always use a hardened washer under the nut.  
Step 3.  Using a hand wrench, snug the nut using no more than 20% of the torque allowed in Table VI, below.  Using a torque wrench, measure and record the torque on the bolt.  (Measure the torque with the bolt in motion.
Step 4.  Match-mark the nut, bolt and plate.  
Step 5.  Tighten the nut with a torque wrench to the rotation shown in Table VI.  Use a hand wrench to ensure that the bolt does not turn.  Read the torque with the nut in motion and record the torque.  

Table V
	Bolt Length (as measured in Step 1)
	4 x bolt dia.or less
	Greater than 4 but
no more than 
8 x bolt dia.

	Required Rotation
	⅓ turn
	½ turn



The fastener assembly will have failed the test at this point if the measured torque exceeds the appropriate value from Table VI.  (The torque values shown in Table VI correspond to 1.15 times the required minimum installation tension.)

	Table VI

	Bolt Dia. (in.)
	½
	⅝
	¾
	⅞
	1
	1 ⅛
	1 ¼
	1 ⅜
	1 ½

	Torque (Ft/Lbs)
	150
	290
	500
	820
	1230
	1500
	2140
	2810
	3690



Step 6.  Tighten the nut further to the rotation shown Table VII, using the reference mark from Step 4.  




                                                          Table VII
	Bolt Length (measured in Step 1)
	4 x bolt dia.or less
	Greater than 4 but
no more than 8 x
bolt dia.

	Required Rotation
	⅔
	1



Step 7.  Remove the nut and the bolt from the calibrator, noting whether the nut turns freely in its test position on the bolt and examine the nut and bolt for thread shear failure, stripping, and torsional failure of the bolt.  

FAILURE:
When a failure occurs, reject the subject lot of fasteners.
In addition to the failure condition specified in Step 5 above, the tested fastener assembly will have failed the rotational capacity test if:
the bolt fractures under tensioning or otherwise fails to achieve the required rotations,
the threads show signs of stripping, shear or torsion failure or the nut fails to turn freely, by hand, on those threads occupied by the nut in the test position.  (The nut does not have to turn the entire length of the thread freely to pass the test.)

Submittals.  Submit the following items to the Project Manager before installation:
One copy of the certification from the supplier showing that all tests required by the AASHTO and ASTM specifications have been performed.  Include the date and location of those tests, as well as the production lot numbers and the sample sizes used for each test performed with the certification.
One copy of the certification from the supplier, showing that the wedge tests and rotational capacity tests have been performed.  Also show production lot numbers, dates, locations, and sample sizes of these tests and who performed them.
Ten bolt, nut, and washer assemblies from each rotational capacity test lot for verification by the Department.
Do not install fasteners prior to receiving approval.
Packaging and Shipping.  Package bolts, nuts and washers in the same combinations in which they were tested for rotational capacity and in which they underwent the wedge test.  Mark each package with the applicable bolt, nut and washer production lot numbers and the rotational-capacity and wedge test numbers assigned by the testing agency.  Complete all tests before shipping any fasteners.
Field Installation.  In addition to installation requirements given elsewhere in these contract documents, lubricate all galvanized fasteners with a visible dye, so a visual check verifies the lubricant's presence at installation.  Install bolt, washer and nut assemblies tested in rotational-capacity test combinations.  Use black fasteners oily to the touch at installation.  Clean all weathered or rusty fasteners of all rust and re-lubricate prior to installation.
Basis of Payment.  Include all costs resulting from the requirements of this provision in the lump sum bid for Structural Steel.

[bookmark: _Ref228323832][bookmark: _Toc311025537]HIGH STRENGTH BOLTS (Metric) (Revised 6-30-05) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Specifications.  The following specifications supplement these contract documents:
AASHTO Standard Specifications for Transportation and Methods of Sampling and Testing, Part I; (current edition).
AASHTO Standard Specifications for Highway Bridges, Division II; (current edition).
ASTM specification F 606M-02.
Materials.  Use bolts, nuts, and washers that bear manufacturer's markings as specified in the AASHTO specifications.
Bolts.  Use AASHTO M164M Type 1 or 3 bolts as specified on the plans.  The maximum hardness for AASHTO M-164M bolts is 34 Rockwell Hardness C.  The minimum hardness is 23 Rockwell Hardness C.  The maximum tensile yield strength for one inch and smaller diameter bolts is 1035 MPa.  The maximum tensile yield strength for bolts greater than 24 mm in diameter is 830 MPa.
Nuts.  Use either 2H (AASHTO M-292M) or Class 10S (AASHTO M-291M).  Over-tap galvanized nuts by the minimum amount specified by AASHTO M-291M.  Use Class 8S3 (AASHTO M 291M) nuts with AASHTO M 164M Type 3 bolts.
Washers.  Use washers meeting the requirements of AASHTO M-293M.
Supplier Testing.  Test all bolts, nuts, and washers in accordance with AASHTO M‑164M.  Also perform the following tests on all fasteners:
Proof load test on Class 10S nuts (AASHTO M-291M), and on 2H nuts (AASHTO M‑291M).  Test all galvanized nuts after overtapping, galvanizing, and lubricating.
Wedge test on both black and galvanized bolts (ASTM F 606M-95a-3.5).  Test galvanized bolts after galvanizing.
Rotational capacity test, defined in this special provision.  Perform this test using a Skidmore-Wilhelm calibrator in accordance with either Procedure A or Procedure B, both of which are described below.
Perform the wedge test and the rotational capacity test on a sample size of 1% of the number of bolts this contract requires, for each possible combination of bolt production lot, nut production lot, and washer production lot shipped as part of this contract.  Designate each test by a unique number assigned by the testing agency for future identification.


PROCEDURE A
Rotational Capacity Test Procedure (Long Bolts in Tension Calibrator)

PREPARATION
Use black fasteners oily to the touch at testing.  Clean all weathered or rusty fasteners of all rust and re-lubricate prior to testing.  Lubricate all galvanized fasteners with a visible dye, so a visual check verifies the lubricant's presence.  

NECESSARY EQUIPMENT:
A Skidmore-Wilhelm tension calibrator, of capacity appropriate for the bolts to be tested,
A calibrated torque wrench,
Spacers and/or washers with a maximum hole size 2 mm larger than the bolt diameter,
A steel section on which to mount the bolt calibrator,  (The flange of a girder or a cross-frame accessible from the ground is acceptable.)

TEST PROCEDURE: 
Step 1.  Measure the overall length of the bolt, not including the head.
Step 2.  Install the bolt in the tension calibrator with sufficient spacers or washers to bring the bolt-end out at least flush with the tightened nut to a maximum bolt stick-out of three threads.  Provide three to five threads in the grip (the length of bolt between the inside faces of the nut and bolt head). 
Always use a hardened washer under the nut.
Step 3.  Tighten the nut with a hand wrench to produce the appropriate snug tension from Table I, with an allowable error range from 0 to +9 (kN).
Step 4.  Match-mark the bolt, nut and face plate of the calibrator.
	



Table I

	Bolt Dia. (mm)	
	20
	22
	24

	Snug Tension (kN)
	13
	18
	23



Step 5.  Using the calibrated torque wrench, tighten the nut to at least the tension in Table II.  Record the bolt tension and the torque that produced that tension.  (Measure the torque with the nut in motion.)  
Calculate the following value for maximum allowable torque given by: 

T = 0.25PD, 
where P = tension, in N.  And D = diameter of bolt, in meters.

The fastener assembly will have failed the test at this point if the recorded torque exceeds the value, T, as calculated above.

	                                          Table II –Minimum field installation tension

	Bolt Dia. (mm)	
	20
	22
	24

	Tension (kN)
	125
	173
	227



Step 6.  Tighten the nut further by the number of turns shown in Table III, using the radial lines on the calibrator faceplate for reference.  The rotation is measured from the initial marking in Step 4. 

	                                                                      Table III

	Bolt Length (measured in Step 1)
	4 x bolt dia. or less
	Greater than 4 but
no more than 
8 x bolt dia.
	Greater than
8 x bolt dia.

	Required Rotation
	2/3
	1
	1 1/6



Record the resulting bolt tension for comparison with the allowable minimum values shown in Table IV.  

Step 7.  Remove the nut and the bolt from the calibrator, noting whether the nut turns freely in its test position on the bolt and examine the nut and bolt for thread shear failure, stripping, and torsional failure of the bolt. 

FAILURE:
When a failure occurs, reject the subject lot of fasteners.
In addition to the failure condition listed in Step 6 above, the tested fastener assembly will have failed the rotational capacity test if:
the bolt fractures under tensioning or otherwise fails to achieve the required rotations,
the threads show signs of stripping, shear or torsion failure or the nut fails to turn freely, by hand, on those threads occupied by the nut in the test position.  (The nut does not have to turn the entire length of the thread freely to pass the test.)
the bolt does not provide the minimum required tension shown in Table IV, at the  rotation shown in table III.   (The tension values shown in Table IV are 1.15 times the required minimum installation tension.)



	                          Table IV --Required minimum tension at rotation specified in Table III.

	Bolt Dia. (mm)
	20
	22
	24

	Tension (kN)
	142
	200
	262





PROCEDURE B
Rotational Capacity Test Procedure (Bolts Too Short for Tension Calibrator)

PREPARATION
Use black fasteners oily to the touch at installation.  Clean all weathered or rusty fasteners of all rust and re-lubricate prior to testing.  Lubricate all galvanized fasteners with a visible dye, so a visual check verifies the lubricant's presence. 

NECESSARY EQUIPMENT:
A calibrated torque wrench and hand wrenches,
Spacers and/or washers with a maximum hole size 2 mm larger than the bolt diameter,
A steel section with holes sized 2 mm larger than the bolt diameter, with a plate thickness that will accommodate Step 2 below.

TEST PROCEDURE  
Step 1.  Measure the bolt length, not including the head.  
Step 2.  Install the bolt in the steel plate with sufficient spacers or washers to bring the bolt-end out at least flush with the tightened nut to a maximum bolt stick-out of three threads.  Provide three to five threads in the grip (the length of bolt between the inside faces of the nut and bolt head).  
Always use a hardened washer under the nut.  
Step 3.  Using a hand wrench, snug the nut using no more than 20% of the torque allowed in Table VI, below.  Using a torque wrench, measure and record the torque on the bolt.  (Measure the torque with the bolt in motion.
Step 4.  Match-mark the nut, bolt and plate.  
Step 5.  Tighten the nut with a torque wrench to the rotation shown in Table VI.  Use a hand wrench to ensure that the bolt does not turn.  Read the torque with the nut in motion and record the torque. 
Table V
	Bolt Length (measured in Step 1)
	4 x bolt dia.or less
	Greater than 4 but
no more than
8 x bolt dia.

	Required Rotation
	⅓ turn
	½ turn



The fastener assembly will have failed the test at this point if the measured torque exceeds the appropriate value from Table VI.  (The torque values shown in Table VI correspond to 1.15 times the required minimum installation tension.)


	                                                                       Table VI

	Bolt Dia. (mm)
	20
	22
	24

	Torque (N-m)
	710
	1100
	1570



Step 6.  Tighten the nut further to the rotation shown Table VII, using the reference mark from Step 4. 

Table VII
	Bolt Length (measured in Step 1)
	4 x bolt dia.
or less
	Greater than 4 but
no more than 8 x
bolt dia.

	Required Rotation
	⅔
	1


Step 7.  Remove the nut and the bolt from the calibrator, noting whether the nut turns freely in its test position on the bolt and examine the nut and bolt for thread shear failure, stripping, and torsional failure of the bolt. 

FAILURE:
When a failure occurs, reject the subject lot of fasteners.
In addition to the failure condition specified in Step 5 above, the tested fastener assembly will have failed the rotational capacity test if:
-the bolt fractures under tensioning or otherwise fails to achieve the required rotations,
-the threads show signs of stripping, shear or torsion failure or the nut fails to turn freely, by hand, on those threads occupied by the nut in the test position.  (The nut does not have to turn the entire length of the thread freely to pass the test.)

Submittal.  Submit the following items to the Project Manager prior to installation:
One copy of the certification from the supplier showing that all tests required by the AASHTO and ASTM specifications have been performed.  Include the date and location of those tests, as well as the production lot numbers and the sample sizes used for each test performed with the certification.
One copy of the certification from the supplier showing that the wedge tests and rotational capacity tests have been performed.  Also show production lot numbers, dates, locations, and sample sizes of these tests and who performed them.
Ten bolt, nut, and washer assemblies from each rotational capacity test lot for verification by the Department.
	Do not install fasteners prior to receiving approval.
Packaging and Shipping.  Package bolts, nuts and washers in the same combinations in which they were tested for rotational capacity and in which they underwent the wedge test.  Mark each package with the applicable bolt, nut and washer production lot numbers and the rotational-capacity and wedge test numbers assigned by the testing agency.  Complete all tests before shipping any fasteners.
Field Installation.  In addition to installation requirements given elsewhere in these contract documents, lubricate all galvanized fasteners with a visible dye, so a visual check verifies the lubricant's presence at installation.  Install bolt, washer and nut assemblies tested in rotational-capacity test combinations.  Use black fasteners oily to the touch at installation.  Clean all weathered or rusty fasteners of all rust and re-lubricate prior to installation.
Basis of Payment.  Include all costs resulting from the requirements of this provision in the lump sum bid for Structural Steel.
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Description.  This specification defines the requirements for substituting standard inch sized steel plate for metric steel plate.
Application.  This specification applies to AASHTO M270 Grade 250 steel plate used in the following applications.
Bridge Rail
Prestressed Concrete Beams
Bridge guard angles
Bridge pier protection anchors and plates
Fixed shoe bearing devices
This specification does not apply to AASHTO M 270 Grades 345 through 690.
Shop Drawings.  Show the metric plate thickness on the shop drawings.  Add a table to the shop drawings similar to the table under “D. Allowable Plate Substitutions.”
Allowable Plate Substitutions

                                           Steel Plate Substitutions
	Specified Plate Thickness, mm, AASHTO M 270M
	Allowable Substitute Plate Thickness, inch, 
AASHTO M 270M

	3
	1/8*

	5
	3/16

	5 or 6
	1/4

	8
	5/16

	10
	3/8

	12 or 13
	1/2

	16
	5/8

	19 or 20
	3/4

	22
	7/8

	25
	1

	30
	1 1/4

	38 or 40
	1 1/2


*10 gage ASTM A 1011 sheet may also be substituted for 3 mm shim plates

Measurement and Payment.  No price adjustments will be made as a result of this specification. All costs associated with this specification are considered incidental and included in the cost of other items.
[bookmark: _Toc96998071][bookmark: _Ref262111729][bookmark: _Toc311025539]CLASS SD CONCRETE MIX DESIGN  (Added  05-20-10) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description.  Provide mix designs for Class SD concrete for bridges meeting all of the Department’s Specifications except as modified below.  
Materials.  Aggregates that do not meet the gradation requirements of Section 701.01 may be proposed in the mix design.  Approval of these aggregates will be based on an analysis of the combined gradation using the combined aggregate optimization charts and other factors.
Construction Requirements. Include the following items with the mix design submittal.
Aggregate Gradations.  Include with the mix design gradations of all individual aggregates that are proposed for use in the mix.  Ensure that these gradations were performed on samples taken with 120 days of the mix design submittal.  Include a combined aggregate gradation for the proposed blend of the individual aggregates.  Include the following sieve sizes in the gradation analysis; 2 in., 1 1/2 in., 1 in., 3/4 in., 1/2 in., 3/8 in., No. 4, No. 8, No. 16, No. 30, No. 50, No. 100, No. 200.
Combined Aggregate Optimization Charts.  Include the following charts in the mix design submittal for the proposed mix design.  An example of the preparation of these charts is available upon request.
Coarseness Factor Chart.  
0.45 Power Factor Chart.
Percent Retained Chart.
Method of Measurement.  No separate measurement will be made for this item. 
Basis of Payment.  Payment will be made as specified in Section 551.05 of the Standard Specifications.  

[bookmark: _Toc182205351][bookmark: _Ref299438827][bookmark: _Toc311025540]STEEL ERECTION PLAN  (Added 7-26-2011) [image: http://www.historycooperative.org/journals/sia/30.1/images/boothby_fig11b.gif]
Description. Provide a plan for the erection of the steel superstructure to the Project Manager.
Construction Requirements. Design a steel erection plan and specifications that will ensure safety, prevent overstressing of the steel, maintain stability, prevent damage to the work or surroundings, and achieve the proper final geometry.  Provide the complete erection plan and specifications for the erection of the steel and for any falsework necessary, including temporary bracing, guy-wires, or other required items to the Project Manager.  The erection plan and specifications must bear the signature and the professional seal of a Professional Engineer licensed to practice in Montana.
Method of Measurement and Basis of Payment.  Include all costs associated with the requirements of this provision in the unit price bid for Structural Steel.
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DESIGN FOR AN ELLIPTICAL TRUSS BRIDGE.




