Section 606

Special Provisions

Replace Section 606 with the following:
SECTION 606
GUARDRAIL
606-1.01 DESCRIPTION. Construct new guardrail, terminal sections, and transition rail of the kind and type specified.
Remove and reconstruct or remove and dispose of existing guardrail, terminal sections, and transition rail.
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Furnish and install bollard(s) included in the Plans and Specifications.

CR606.9-122217_SSHC2015.17
Furnish and store new highway safety appurtenance essential replacement parts (replacement parts) listed in Table 606-1. Repair damage, from highway crashes, with the replacement parts.
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Construct all new permanent crash cushions to shield the hazard width and travel direction shown in the plans.

606-1.02 SUBMITTALS.  Submit the following for permanent crash cushions:

1.
A letter from the Manufacturer or their approved representative with the name of their representative, certification of their installation contractor, and their recommendations for the crash cushions shown on the plans, including product information, foundations, and rigid backup or transition connection type.

2.
A copy of the manufacturer's installation requirements and recommendations. Provide detailed assembly instructions and shop drawings for the crash cushion, foundation, and rigid backup anchorage, or transition connection before beginning installation.

3.
FHWA Acceptance Letters(s) for the crash cushion submitted to support either AASHTO Manual for Assessing Safety Hardware (MASH) Test Level 3 or NCHRP 350 Test Level 3. Acceptance must include the shielding typical hazard widths and travel directions shown in the plans.

4.
AASHTO listing or written updates for the crash cushion classification as listed in the 2011 AASHTO Roadside Design Guide, Section 8.4.

5.
Manufacturer Certified Installers:  Submit the installer certification to the Engineer at the Preconstruction Conference.
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606-2.01 MATERIALS. Use materials that conform to the following:
Concrete
Section 501, Class A
Flexible Delineator Posts
Subsection 730-2.05
Guardrail Connection Plate
Section 722

Guardrail Hardware
Subsection 710-2.07

Guardrail Posts and Blockouts
Subsection 710-2.06

High Strength Bolts
Section 722

Metal Beam Rail
Subsection 710-2.04

Terminals
Subsection 710-2.11

Terminal Markers
Subsection 730-2.05

Wire Cable
Subsection 709-2.02
Fabricate side-mounted guardrail reflector assembly brackets from aluminum alloy.  
Use retroreflective sheeting for terminal markers, post-mounted flexible delineators, and side-mounted guardrail reflectors meeting ASTM D4956 requirements for Type VIII, IX or XI.
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Bollards.

Concrete; Class A
Subsection 501-3.01

Shapes, Plates and Bars
ASTM A 36

Bollard Pipe
Subsection 716-2.06

Bollard Tube
ASTM A 500, Grade B

Welding
Subsection 716-2.02

Galvanizing
Subsection 716-2.07

Galvanizing Repair
ASTM A 780

Paint (Paint for Steel Structures/Paint of Timber)
Subsection 708-2.01/2.02

Bollard Post (WCLIB; Posts and Timbers, Douglas Fir-Larch No. 1)
Subsection 713-2.01

Preservatives and Pressure Treatment Process for Timber
Subsection 714-2.01

Backfill Material (Selected Material, Type A)
Subsection 703-2.07

Retroreflective Bands (6 inch wide reflector, smooth surface bands)
ASTM D4956, Type III-A
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Crash Cushion.

Generally accepted crash cushion classifications are in the 2011 AASHTO Roadside Design Guide, 4th Edition.  The Engineer will determine the final classification of each materials submittal.  Each crash cushion in the plans specified as one of the following:

1.
Sacrificial:  Demonstrated designed for a single impact.  They may be "narrow" crash cushions or "median barrier" crash cushions as defined by the FHWA Office of Safety.

2.
Reusable Crash Cushion.  Demonstrated to have major components survive most impacts intact and salvageable.  Some components require replacement after a crash.

3.
Low-maintenance and Self-restoring Crash Cushion. Demonstrated to suffer very little, if any damage, upon impact and easily pulled back into their full operating condition.  They may partially rebound after an impact and may only need an inspection to ensure that no parts have been damaged or misaligned.  Supply crash cushions that are redirective and non-gating.

Crash Cushion – Install an added Terminal Marker or other flexible delineator to the front of the crash cushions as recommended by the Manufacturer.
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CONSTRUCTION REQUIREMENTS
606-3.01 GENERAL. Install guardrail and terminals at the locations shown on the Plans. Conform with the Standard Drawings and these Specifications.
At locations where public traffic is adjacent to guardrail work, have all materials on site, including crashworthy terminals, that are required to completely install a segment of guardrail before beginning work on that segment.
Start guardrail installation at the "upstream" end (the end adjacent traffic encounters first) by either installing a crashworthy terminal, connecting to an existing barrier or shielding the end with a truck mounted attenuator (TMA) meeting NCHRP 350, Test Level 3.  Continue installation in the direction of traffic.  Exception:  if the guardrail run connects to existing barrier, buried in the backslope, or guardrail, existing or new bridge railing, or other existing structure at the "downstream" end, guardrail installation may start at the point of connection.  The exception allows for starting at the downstream end. A temporary crash cushion or TMA is required at all incomplete upstream guardrail ends within the construction clear zone before leaving them unattended for more than 10 days.
Do not leave posts installed for guardrail within the clear zone for more than 48 hours before installing the rail. At the end of each work shift, install drums or Type II barricades with flashing warning lights to delineate incomplete sections of guardrail and terminal sections. 
If guardrail runs are not completed within 10 calendar days after beginning installation, install temporary crash cushions meeting NCHRP 350 or MASH test level 3 at all non-crashworthy guardrail ends within the construction clear zone. Apply Traffic Price Adjustment if the Contractor does not comply with the crash cushion requirement.
When possible, proceed with construction of guardrails with the direction of traffic.
Where necessary, adjust the height of existing guardrail to provide a smooth transition to new guardrail. Use 25 linear feet of guardrail or two 12’ 6” pieces of guardrail to transition to match the existing or new guardrail elements and/or end treatments.
After shaping the slopes and staking proposed guardrail terminal section locations, request the Engineer to field verify their locations. Receive approval of the staked locations before installing terminal sections.

Treat field cuts to timber posts and blockouts according to AWPA standard M 4.
Install blockouts according to manufacturer’s recommendations and as shown on the plans.
Install side-mounted guardrail reflectors and post-mounted flexible delineators as follows:
1.
At intervals noted on the plans or Standard Drawings, starting with the first guardrail post beyond terminal sections
2.
With the retroreflective sheeting facing approaching traffic
3.
With retroreflective sheeting on both sides, on two-way roadways
4.
Not on the terminal sections, except as shown on the plans
5.
At or below 500 feet in elevation, except as noted otherwise in the Plans.
Attach terminal markers, in a vertical position, to the P.T. post of Short Radius Guardrail sections and to the post where the flare begins for parallel guardrail terminals.  Coordinate terminal marker locations with the Engineer.
At the end of each work shift, install drums or Type II barricades with flashing warning lights to delineate incomplete sections of guardrail and terminal sections. 
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Do not remove existing highway safety appurtenances, guardrail and similar, before mobilization of the replacement parts to the project storage location.
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606-3.02 POSTS. Set posts to accommodate the line, grade, and curvature shown on the Plans.

Use either wood or steel posts when allowed by the type of guardrail specified, subject to the following:
1.
Exclusive of end treatments, use one type of post in each run of guardrail.

Set posts as follows:
1.
Set posts plumb, in the location and to the depth shown on the Plans or Standard Drawings.
2.
Choose an installation method that does not damage the post, adjacent pavement, structures, utility conduits, and final slopes. Repair all damage to the satisfaction of the Engineer, or replace the damaged item, as per subsection 105-1.11.
3.
Set wood or steel posts in dug, drilled, or pre-punched holes. Steel posts may also be set by ramming or driving if:
a.
The underlying material is no larger than six inch; and 
b.
The posts are not damaged during installation.
4.
Backfill and compact around posts with material as specified in the typical section to firmly support the post laterally and vertically. Compact under and around posts to the Engineer’s satisfaction.
5.
For placement in solid rock or broken rock embankment greater than six inch, set wood or steel posts in pre-dug, pre-drilled, or pre-punched holes.
6.
In new roads, install posts before final shoulder or median compaction, surfacing, and paving.
606-3.03 BEAM RAIL. Fabricate metal work in the fabricator’s shop. Bend curved guardrail elements with radii less than or equal to 100 feet in the fabricator’s shop or with an approved bending apparatus.
Receive approval before field punching, cutting, or welding. Repair damaged spelter coat areas on galvanized rail elements according to AASHTO M 36.
Lap rail elements so that the exposed ends face away from approaching traffic in the adjacent lane.
Use bolts long enough to extend at least 1/4 inch beyond the nuts. Except where required for adjustments, do not extend bolts more than 1 inch beyond the nuts.
Locate bolts at expansion joints at the center of the slotted holes. 
Tighten bolts at expansion joints to snug-tight. Make all other bolts fully-tight.
606-3.04 CABLE RAIL. Install cable guardrail according to the Plans and Specifications. Install at the locations shown on the Plans.
606-3.05 TERMINAL SECTIONS. Install terminal sections according to the manufacturer’s recommendations. Install where shown on the Plans.
1.
Parallel Terminals. Install terminal sections according to the manufacturer’s recommendations for the entire length of the terminal then, if required, transition rail height over 25’ to match guardrail height and splice location. Install where shown on the Plans.
Install ASTM D4956 Type III, IV, or V retroreflective sheeting on the end section of parallel terminals consisting of yellow and black bars sloping 45 degrees downward toward the traffic side of the terminal according to guidance for Object Markers for Obstructions Adjacent to the Roadway in Chapter 2C of the ATM.

2.
Buried-in-Backslope Terminals. Install buried-in-backslope terminals where shown on the plans.  If required, transition rail height over 25’ to match guardrail height and splice location. 
Attach flexible markers, in a vertical position, to the terminal end directly to the backside of the rail face, the face away from the traveled way, or the first post of each parallel guardrail terminal.  Attach flexible markers to the "P.T." post of the buried-in-backslope Terminals.  Provide an additional marker where the flare begins for guardrail terminal widening.  Provide two markers at the end of each run of guardrail; coordinate the locations with the Engineer.

The connection shall not negatively influence the performance of the guardrail as noted in 606-2.01.

606-3.06 REMOVAL AND RECONSTRUCTION OF GUARDRAIL. Remove and reconstruct guardrail as specified. Replace lost or damaged materials without extra compensation.
When replacing existing guardrail complete the replacement run installed within 14 calendar days after removal.

For guardrail located within 50 feet of bridge ends, remove and replace the existing guardrail in the same work shift.

606-3.07 REMOVAL AND DISPOSAL OF EXISTING GUARDRAIL. Remove the existing guardrail shown on the Plans, including the rail, cable elements, terminal sections, hardware, posts, concrete bases, and steel tubes. Backfill resulting holes with material in 6-inch layers that is similar to the existing embankment and compact to the same approximate density. 
Guardrail.

Notify the Engineer a minimum of 5 days before removing guardrail.  The Engineer will notify the ADOT & PF, M & O, and have an M & O representative designate portions of guardrail for salvage.  Deliver salvaged guardrail and associated hardware to the M & O station located at 


NA



.  Remaining items removed become the Contractor's property.
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Crash Cushion.

Notify the Engineer a minimum of 5 days before removing crash cushions.  The Engineer will notify the ADOT & PF, M & O, and have an M & O representative designate portions of the crash cushion for salvage.  Deliver salvaged crash cushion and associated hardware to the M & O station located at 



. Remaining items removed become the Contractor's property.
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606-3.08 ADJUST EXISTING GUARDRAIL. When called for on the Plans, reset existing guardrail to the height shown on the applicable Standard Drawing, measured from the top of the rail to the finished shoulder surface below the rail. Raise and lower the posts several times to prevent settlement and then re-drive them to the height shown on the Plans. Use other methods if approved.
606-3.09 INSTALL NEW GUARDRAIL. Install guardrail as shown on the applicable Standard Drawings, measured from the top of the rail to the finished shoulder surface below the rail. 
Install MASH Test Level 3-compliant W31 guardrail as shown on the plans.  Install new guardrail in conformance with tolerances shown on the plans. 
606-3.10 TERMINAL MARKERS. For each parallel rail terminal, attach a terminal marker to the extreme piece of rail.  Attach the flexible markers using hardware and attachment methods recommended by the manufacturer.
606-3.11 LENGTH OF NEED VERIFICATION.  After shaping the slopes and staking the proposed guardrail locations, notify the Engineer to field verify the beginning and ends.  The Engineer will approve the staked location of the guardrail before installation.  When the Engineer determines additional guardrail is required, complete the installation immediately.
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606-3.12 BOLLARDS.
1.
Steel Bollards.  Galvanize all steel members and hardware.

a.
Perform all welding according to AWS D1.1.

b.
Shop galvanize steel bollards and associated hardware, after fabrication.  Repair damage to galvanizing after installation.

2.
Wood Bollards.  Preservative treat all wood material.

a.
Treat field cuts, bolt holes, and similar according to AWPA Standard M4.

Install bollards in concrete, plumb, back fill with specified material, and compact to the satisfaction of the Engineer.  Provide the Engineer with lock keys.
Shop paint steel bollards with one coat of primer and two top coats of safety yellow. At the site repair nicks, scratches, and other damage.  In the shop and field, clean, prepare the surface and apply the materials as recommended by the manufacturer.

Apply two white retroreflective bands placed 3-4 inches from the top with a maximum of 6 inches between the bands.
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606-3.13 CRASH CUSHION.  Install crash cushions according to the manufacturer's recommendations.

Manufacturer's Representative.  Provide the services of a manufacturer's representative to review both the initial planned installation and the final installation onsite.  Pre-installation inspection and observation of the installation onsite by the manufacturer's representative is required.  Cooperate with the Manufacturer's Representative and the Engineer and place the materials according to these specifications and the manufacturer's recommended procedures.

Manufacturer Certified Installers.  Install crash cushions using installers certified by the materials manufacturer.  Install Crash cushions as follows:

1.
Parallel to the approach traveled way or as shown on the plans.

2.
Follow Section 203 for the excavation and embankment requirements of the concrete base component of the crash cushion.

3.
Follow Section 501 for a concrete pad, sized according to the manufacturer's recommendations, constructed on a minimum of 12 inches of Selected Material, Type B.

4.
Cut or fill to the top of the concrete pad with Selected Material, Type B at 12:1 or shallower on installations in grass median.

5.
Install top elevation of concrete pad flush to pavement edge when adjacent to or within asphalt pavement.
6.
Bolt crash cushion to median barrier with manufacturer approved barrier to crash cushion connector when attached to median barrier.

7.
Install a terminal marker or other flexible delineator on the nose of each crash cushion as recommended by the manufacturer.  The terminal marker is in addition to, not a substitute for, the retroreflective delineation installed on the crash cushion nose.

Excess excavated material is the property of the Contractor.

Provide permanent crash cushions with performance features designed to minimize the impacts of snow and ice buildup due to frequent freeze and thaw cycles.  Crash cushions using supports that interlock and travel within fixed tracks at or below the first six inches from ground level, are not acceptable for permanent winter use.  Provide crash cushion covers, when available from the manufacturer.
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606-3.14 HIGHWAY SAFETY APPURTENANCE – ESSENTIAL REPLACEMENT PARTS. Install replacement parts as directed.

Deliver the remaining new replacement parts, at time of substantial completion, to the State Maintenance and Operations Station, located at: 
.

Notify the Engineer no less than 7 days before delivery.
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606-4.01 METHOD OF MEASUREMENT. Section 109 and as follows:
1.
Guardrail. Measured along the face of the rail or cable, from the center of the end posts. 

Short Radius Guardrail. Per each, installed in place.
When the guardrail is connected to a terminal section, the pay limit for the rail ends where the specified terminal section begins.
2.
Terminals. (Bridge Rail Thrie Beam Transition or Bridge Rail W-Beam Transition). Per each, installed in place.

3.
Transition Rail. Per each accepted connection.
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4.
Permanent Crash Cushion.  Each installed and accepted.
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606-5.01 BASIS OF PAYMENT.
Payment for temporary crash cushions or TMA installed to protect motorists from guardrail installations, not been completed within 10 calendar days of beginning installation, is subsidiary to other items.

1.
Guardrail. Side-mounted guardrail reflectors, post-mounted flexible delineators, terminal markers, guardrail beam, posts, blockouts, and associated hardware are subsidiary.  Installation of downstream anchors, transitions for rail height and splice locations, long span guardrail sections, and guardrail stiffening sections are subsidiary to guardrail installation. 

2.
Short radius guardrail sections. The contract price includes all materials from the terminal anchor to and including the first wood or steel post of standard guardrail or guardrail end terminal, and including the terminal anchor assembly, in-line anchor, terminal posts, short radius guardrail posts, rail elements, terminal markers, and associated hardware required for a complete installation.
3.
Terminal Sections.

a.
Parallel Guardrail Terminal. The contract price includes rail elements, posts, blockouts, pipe sleeves, cable assemblies, guardrail extruders, terminal markers, and all associated hardware required for a complete installation.
b.
Buried in Backslope Guardrail Terminal. The contract price includes rail elements, posts, blockouts, concrete, rebar, anchors, and all associated hardware required for a complete installation.

4.
Transition Rail. The contract price includes all brackets, beam sections, transition pieces, and all posts and associated hardware required for a complete connection of the guardrail section to a bridge rail or barrier.
All material required for embankment widening for guardrail and terminal sections is paid for under the appropriate pay items shown in the bid schedule.
Guardrail salvage is subsidiary to Pay Item 606(6) Removing and Disposing of Guardrail.

Payment will be made under:
Pay Item No.
Pay Item
Pay Unit
606(1)
W-Beam Guardrail
Linear Foot

606(2)
Thrie Beam Guardrail
Linear Foot

606(3)
Box Beam Guardrail
Linear Foot

606(4)
Cable Guardrail
Linear Foot

606(5)
Removing and Reconstructing Guardrail
Linear Foot

606(6)
Removing and Disposing of Guardrail
Linear Foot

606(7)
Raising Existing Guardrail (retired)
Linear Foot

606(8)
Double-faced, W-Beam Guardrail
Linear Foot

606(9)
Short Radius Guardrail
Each
606(10)
Slotted Rail Terminal (SRT-350) (Retired) 
Each

606(11)
Extruder Terminal (ET-2000) (Retired)
Each

606(12)
Guardrail/Bridge Rail Connection (Retired)
Each

606(13)
Parallel Guardrail Terminal
Each

606(14)
Buried in Backslope Guardrail Terminal
Each

606(15)
Adjust Existing Guardrail
Linear Foot

606(16)
Transition Rail
Each
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Bollards are subsidiary to 




 including:

Bollard(s).  Payment for bollard Pay Items is full compensation for furnishing all labor, equipment, and materials required for a complete installation as shown in the Plans and included in the Specifications.  Consider the following part of a complete installation when in the Plans or included in the Specifications and are subsidiary to the Pay Item:

	(
Concrete
	(
Marker(s)
	(
Removable bollard hardware

	(
Excavation & backfill
	(
Padlock(s)
	(
Retroreflective bands

	(
Galvanizing & repair
	(
Painting & repair
	(
Steel reinforcing

	(
Grading
	(
Preservative treatment & repair
	


	Other items included in the Plans or Specifications associated with the bollards(s)


Pay Item No.
Pay Item
Pay Unit
606(17)
Bollard
Each

606(17A)
Steel Bollard - Fixed
Each

606(17B)
Steel Bollard - Removable
Each

606(17C)
Wood Bollard - Fixed
Each

606(17D)
Wood Bollard - Removable
Each
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4.
Permanent Crash Cushion.  The contract price includes all work and materials required to install each permanent crash cushion, foundations, and connections along with the manufacturer's field support, recommendations, and shop drawings.  Removal and salvage of existing crash cushions is subsidiary to Pay Item 606(18) Pay Item(s).

Pay Item No.
Pay Item
Pay Unit
606(18_)

 Permanent Crash Cushion
Each
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TABLE 606-1

HIGHWAY SAFETY APPURTENANCES – ESSENTIAL REPLACEMENT PARTS

	Essential Replacement Parts
	Material Specification
	Unit
	Quantity

	W-Beam Guardrail
	Subsection 710-2.04
	Linear Foot
	

	Thrie Beam Guardrail
	Subsection 710-2.04
	Linear Foot
	

	Cable Guardrail
	Subsection 709-2.02
	Linear Foot
	

	Box Beam Guardrail
	Subsection 710-2.04
	Linear Foot
	

	Wood Guardrail Post and Blockout
	Subsection 710-2.06
	Each
	

	Steel Guardrail Post and Blockout
	Subsection 710-2.06
	Each
	

	Short Radius Guardrail
	Standard Drawing G-26.00
	Each
	

	Parallel Guardrail Terminal
	Subsection 710-2.11
	Each
	

	Transition Rail
	Subsection 710-2.04
	Each
	

	
 Permanent Crash Cushion
	Subsection 606-2.01
	Each
	

	Precast Concrete Barrier
	Subsection 501-3.01 & 709-2.01
	Linear Foot
	

	Rigid Delineator
	Subsection 730-2.05
	Each
	

	Flexible Delineator
	Subsection 730-2.05
	Each
	



Replace damaged replacement parts at no additional cost to the Department.

5.
606(20) Essential Replacement Parts – Installation. Installation of the replacement parts according to the directive authorizing the work.

Pay Item No.
Pay Item
Pay Unit
606(19)
Essential Replacement Parts
Lump Sum

606(20)
Essential Replacement Parts – Installation
Contingent Sum
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Sect 606: CR606-010118. CR606.1.2.3.4.6.7.8.12. comprise CR606.		CR606.9, 10, 13 are provisions to be included when applicable to the specific project, otherwise remove.		Remove the code prior to the removed special, CR606-000000.SSHC2015.17.		SM4 content, as applicable, added. 


Terminal Markers – moved to 730-2.05.





"Replace Section 606 with the following:" is the only instruction statement required with or without CR606.9.10 and or 13.








CR606.9 Use this special when installing Bollards.








CR606.13. All projects with highway safety appurtenances. Essential replacement parts as part of the contract. FHWA memo "Eligibility of Replacement Parts for Safety-related Hardware" June 10, 2008.








CR606.10. Use this special when installing or removing permanent crash cushions.








CR606.9 Use this special when installing Bollards.








CR606.9. Include each material reference whether there are only wood or only steel bollards.  Indicate the type of bollard in the plans.








CR606.10. Use this special when installing or removing permanent crash cushions.








CR606.13. All projects with highway safety appurtenances. Essential replacement parts as part of the contract. FHWA memo "Eligibility of Replacement Parts for Safety-related Hardware" June 10, 2008.








When salvaging guardrail.  Insert the appropriate M & O station relative to the project in place of NA








CR606.10. Use this special when installing or removing permanent crash cushions. Fill in the M & O station specific to the project.








CR606.9 Include both steel and wood bollards; indicate the type of bollard in the plans.








Remove the keys if the removable bollard will not be locked or the Department is supplying the padlock.  Remove Paint and retroreflective bands if not part of the bollard installation…








CR606.9 Use this special when installing Bollards.








CR606.10. Use this special when installing or removing permanent crash cushions.








CR606.13. Fill in the maintenance and operations station specific to the project.





CR606.13. All projects with highway safety appurtenances. Essential replacement parts as part of the contract. FHWA memo "Eligibility of Replacement Parts for Safety-related Hardware" June 10, 2008.








CR606.10. Use this special when installing or removing permanent crash cushions.








CR606.9. Use this special when installing bollards. If the bollard(s) are subsidiary to another Pay Item, reference the Pay Item below and include the subsidiary items listed below as applicable to the project, delete the others… Delete the Pay Items.  If not subsidiary, delete the  first paragraph, "Bollards are …".








Select the applicable Pay Item(s), delete the others.








CR606.10. Use this special when installing or removing permanent crash cushions.








606(18)


Pay Item Number.  Fill in the blank with "A," as in (18A).  If more than one type of crash cushion make the next item (18B) etc.


Pay Item.  Fill in the blank with the type name as in "Type Name" Permanent Crash Cushion


Pay Item Type Names:		Sacrificial


Reusable


Low Maintenance and Self-restoring





Contact Burrell Nickeson for table items and quantities; and the estimated amount for 606(20) � HYPERLINK "mailto:Burrell.nickeson@alaska.gov" �Burrell.nickeson@alaska.gov�, (907)-269-0757





Permanent Crash Cushion. .Fill in the blank with the type name (Sacrificial, Reusable, Low Maintenance, and Self-Restoring)





CR606.13. Use this special all projects with highway safety appurtenances.








1Name

Project No.:  
1
ALASKA 2017
2Name

Project No.:  

9
ALASKA 2015, 17

