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SPEC NOTE DESCRIPTION: This Section specifies engineered energy absorbing fendering systems for marine and bridge pier construction.
SPEC NOTE: These fendering systems are applicable to fenders which are specified in terms of performance rather than preselected product. In Information to Bidders, request tenderers to submit following data with their bids: Description of fender system and performance details including energy absorption, load/deflection and terminal reaction at rated deflection, details of rubbing medium including dimensions, physical and chemical properties and method of attachment, details of anchor bolts, details of supporting system and details of modifications required in structure to accommodate proposed fendering system.
SPEC NOTE: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Sustainable Development Strategy (SDS - 2007-2009), where these requirements have been specifically targeted.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada-NC and LEED Canada-CI prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
SPEC NOTE: Select paragraphs below to suit Project. If there is more than one group of distinct types of fenders these may be identified separately.
1.2 MEASUREMENT AND PAYMENT
.1 Fenders will be paid for as lump sum item.
.2 Measure fenders per metre of fendering supplied and installed.
.3 Measure fenders by units supplied and incorporated into work.
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM D412-[06ae2], Standard Test Methods for Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic Elastomers-Tension.
.2 ASTM D429-[08], Standard Test Methods for Rubber Property - Adhesion to Rigid Substrates.
.3 ASTM D2240-[05(2010)], Standard Test Method for Rubber Property-Durometer Hardness.
.2 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Section [01 33 00- Submittal Procedures].
.2 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Territory] [Province], Canada.
.2 Indicate items as follows:
.1 General arrangement of fender units.
.2 Location and sizes of anchor bolts.
.3 Arrangement and attachment of [wales] [rubbing pieces].
.4 Structural details and design calculations for [fenders] [wales] [chock blocks].
.5 Supporting system and connection to [steel] [concrete] [wales]structures.
.3 Test and Evaluation Reports: submit reports signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [with manufacturer's written instructions] [01 61 00- Common Product Requirements].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Storage and Handling Requirements:
.1 Store materials [indoors] [in dry location] [off ground]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [materials]from [nicks, scratches, and blemishes].
.3 Replace defective or damaged materials with new.
.4 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [pallets,] [padding,] [packaging materials] [crates,]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
Part 2 Products
SPEC NOTE: Design and other requirements relating to fenders should, where possible, be specified in terms of performance, dimensional and other requirements. In majority of dock structures, however, where high energy fenders are not required, type of fenders may be specified, i.e. tubular, V-type, tires, etc. These types of unit do not normally require wales and rubbing surface but may entail certain requirements covering anchor bolts, and chains.
2.1 MATERIALS
SPEC NOTE: When project requires more than one fender material or one type of fender, specifier to repeat the following paragraph as often as necessary.
.1 Fender type [_____]
SPEC NOTE: Specify general material that fender is to be composed of, for example, rubber types such as EPDM, Butyl, Styrene Butadiene or other material.
.1 Material: [_____]
SPEC NOTE: Specify physical properties to be determined by standard test methods (i.e. CSA, ASTM), and specify test requirements. Add additional physical property requirements as needed.
.1 Physical properties:
	Property
	Test Method
	Requirements

	[Minimum Tensile Strength ]
	[ASTM D412]
	[14 MPa]

	[Minimum Elongation at Break]
	[ASTM D412]
	[500%]

	[Hardness, Shore (A) Durometer]
	[ASTM D2240]
	[70+/-5]

	[_____]
	[_____]
	[_____]


SPEC NOTE: Specify roll and yaw angles.
.2 Minimum energy absorption capacity at [50]% deflection: [_____][_____]
.3 Maximum allowable reaction at minimum energy absorption capacity.
.4 Maximum hull pressure: [_____]
SPEC NOTE: Select one of the following two paragraphs.
.5 To be monolithic construction.
.6 Embedded steel components to be totally encapsulated in rubber, with minimum adhesion to rubber of [_____].[ASTM D429]
SPEC NOTE: Delete the following paragraph when there is no rubbing material.
.2 Rubbing [strip] [pads]:
.1 Material: [_____]
SPEC NOTE: Add additional physical property requirements as needed. Properties that may be specified include maximum coefficient of friction, thickness, abrasion and tear resistance.
.2 Physical properties:
	Property
	Test Method
	Requirements

	[_____]
	[_____]
	[_____]


SPEC NOTE: Delete the following paragraph when chain and hardware are specified in some other section or materials are indicated on drawings.
.3 Chain: [_____]
.4 Hardware:
.1 Anchor bolts: [_____]
.2 Eyebolts: [_____]
.3 Pearshaped missing link: [_____]
.4 Shackles: [_____]
2.2 TESTS AND INSPECTIONS
SPEC NOTE: Tests are not normally required except for high energy systems. Indicate acceptance criteria and need for additional testing.
.1 [One] [Full]scale load test[are] [is] [s]to be performed on [each of]fender [and fender type [_____] ] [type [_____] ].
.2 Furnish complete details of [full] [each]scale test[s]which demonstrate[s]conformance to energy absorption and reaction criteria within [5] [weeks]of award of contract. Details of test procedure will be subject to approval of [Consultant] [Departmental Representative] [DCC Representative]. [Tests to be conducted under supervision of  [Consultant] [Departmental Representative] [DCC Representative] .] [Tests to be conducted at  [manufacturer's plant] .]
.3 Acceptance criteria: [_____]
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify conditions of substrates previously installed under other Sections or Contracts are acceptable for rubber marine fender installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [DCC Representative] [Consultant] [Departmental Representative].
.2 Inform [Departmental Representative] [Consultant] [DCC Representative]of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [Consultant] [Departmental Representative] [DCC Representative]].
.2 [Rubbing medium] [Fenders] [Wales]will be located in splash zone, and may in addition be partially submerged in [sea-]water.
.3 [Components of fendering system are subject to direct oil spray].
.4 Mean annual maximum and minimum temperatures are [_____][_____]
.5 Structures are cathodically protected by impressed current system.
SPEC NOTE: If ice is present, specify details of ice conditions in the following paragraph.
.6 [_____]
3.2 INSTALLATION
SPEC NOTE: Provide additional requirements to suit type of fender and structure.
.1 Install in accordance with manufacturer's instructions and as indicated.
.2 Alter system components in accordance with written permission of [Departmental Representative] [Consultant] [DCC Representative].
3.3 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.3 Waste Management: separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [01 35 21- LEED Requirements].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
END OF SECTION

