NDBC STANDARD SPECIFICATION
FOR

PROCUREMENT OF 12-STRAND FISH BITE RESISTANT ROPE

1.0  SCOPE

1.1 PURPOSE

This procurement specification establishes the requirements for 12-strand Fish Bite Resistant Rope for use in the mooring of buoys in the ocean environment.  The rope is intended to be used in the upper portion of the mooring commonly referred to as the epilagic zone (typically upper 200m).  This area is prone to attacks by sharks and other fish.  This portion of the mooring is also commonly affected by commercial fishing gear (long liners, nets, etc).  Finally, this line will be exposed to typically deck handling gear and the overboard sills of servicing vessels.  For this reason this rope needs to be cut resistant and abrasion resistant.  The rope will be deployed in salt and fresh water ranging from warm tropical waters to cold artic waters.  
1.2 APPLICABLE DOCUMENTS

The following documents were used in developing this specification

a) Cordage Institute, CI-1201-00, Fiber Ropes, General Standard

b) Cordage Institute, CI-1500-99, Test Methods for Fiber Rope

Subsequent revisions of the above specifications may be substituted unless specified otherwise in the contract.  Any ambiguity or conflict between this specification and other applicable documents shall be resolved in the following precedence:


a) The issued contract with any amendments or modifications


b) This specification


c) Other applicable documents

2.0 REQUIREMENTS

2.1 MATERIAL

The rope shall be fabricated from a blend of fibers to meet the performance and functional requirements.  The first part of this blend shall consist of a high tenacity co-polymer fiber blend with a narrow range weight distribution of Polypropylene and high density Polyethylene.  This shall have a minimum tenacity of 8 grams per denier.  This co-polymer blend will be plied with a high modulus, hydrophobic, high tenacity liquid crystal polymer.  The fibers for this portion shall have a minimum tenacity of 23 grams per denier.   The fibers shall be furnished with a finish to reduce friction and enhance cut resistance.

2.2 CONSTRUCTION

2.2.1 Configuration

The rope shall be made of 12 strands hollow braid design using a twill pattern with two ends per carrier.  The resulting rope shall be torque balanced to remove twist due to loading.  The finished rope shall be capable of being spliced by standard hollow braid or tuck splice techniques and not develop yarn displacement or strand cockles when spliced.  All efforts shall be made in the construction of the twist and lay maximize the cut resistance and still maintain the ability to splice easily.  The standard twist configuration is S-to-S or Z-to-Z.   
2.2.2 Braider Splices

To allow for machinery limitations, “braider splices” may be used to produce continuous pieces of rope in the lengths required.  Braider splices are defined as the overlapping continuation of a single interrupted strand with another identical strand that follows the same path in the rope.  If used braider splices must meet the following criteria:
a) No braider splice may cause a reduction in the minimum breaking strength of the rope

b) The braider splices in any continuous piece of rope shall be staggered throughout its length.  In any continuous piece of rope, there must be a separation of at least 15m between braider splices.

c) The interrupted and replacement strand ends must be secured within the braid by tucking or tying

2.3 PERFORMANCE

The finished rope will conform to the physical and performance properties in the following table.  
	Nom. Dia. (in)
	Circ. (in)
	Circ. Tolerance (in)
	Linear Density (lb/100ft) +/- 5%
	Specific Gravity
	Minimum Tensile Strength (lbs)

	1-1/8”
	3-1/2”
	3/16”
	27.69
	1.14
	43000


Dimensional characteristics measured under a tension of 200D2
2.4 PUT-UP

The rope shall be provided on reels meeting the criteria listed below
2.4.1 Minimum Length 
Each reel will contain a variable length of rope with the combined total equaling the amount of the purchase request.  The minimum continuous quantity on a single reel is 6600 ft unless the ordered quantity is less than this amount.
The rope shall be furnished on non-returnable reels meeting the following criteria:

a) The reel flange diameter shall not exceed 8 ft

b) The reel head boards shall be 2-ply or 4-ply boards, with the grain of wood laid perpendicular to each other and securely nailed with the nail heads clinched on the outer surface of the reel.  The nail heads shall be countersunk below the surface of the wood.  Boards constituting the inside face of the flange shall be free from warpage and be nailed to provide an even surface free from splinters and protruding edges at the boards joints.  The head boards shall have center arbor hole diameters between 4” and 6”
c) The barrel shall be formed of wood staves mortised into the reel heads

d) The reel shall be of sufficient strength and construction to support the weight of the rope and reel.

2.4.2 Packaging
The reels shall be wrapped with commercial grade, black polyethylene plastic with a minimum 4 mil thickness, a width to extend between the reel flanges and a length to completely encircle the wound rope with a minimum of 3” overlap.  The overlap shall be heat sealed.  The wrap shall be lashed circumferentially with cord, line or rope ties.

2.4.3 Marking of Reels

Each reel will be identified with the following information on both reel flanges:
a) Name of manufacturer

b) Month and year of fabrication

c) Sequential number of the reel

d) Type and nominal diameter of the rope

e) Length of rope on the reel

f) Contract number

3.0 QUALITY ASSURANCE AND TESTING

3.1 RESPONSIBILITY

The supplier is responsible for having all inspections and tests completed by a Government certified laboratory.  The Government reserves the right to repeat any and all inspections listed herein for purposes of acceptance testing.

3.2 TESTING AND INSPECTIONS
At least one sample from each mill run lot shall be tested to provide the following data.  The samples used shall be free of braider splices.
a) Circumference: A rope sample 12’-15’ long must be attached to one end to a solid fixture and tension must be applied to the other end.  The tension applied is to be 200d2.  The circumference is to be measured and recorded according to CI-1500.  From these results calculate the diameter.
b) Linear Density: Using the same sample above, while under tension, mark off a 10’ section in the middle of the sample.  Remove the tension and then cut out the 10’ section.  Weigh this section and calculate the linear density according to CI-1500.

c) Performance: Determine the cycled break strength and extension in accordance with CI-1500.  From this test determine the following data; Non-recoverable Elongation, MEAC, EER, Tensile Strength, and Stress/Strain Curves for the 1st and 11th cycles.

d) Visual: At least 60 ft from each reel shall be visually inspected for construction defects including; Improper Construction, Cuts, Kinks, Soft Spots, Hockles, Chafed or damaged sections, Broken Ends, Loose or projecting ends.  If any defects are noted, each reel shall be inspected to an additional 60 ft.  If any defects in the second sampling, then the entire lot shall be rejected.

e) Cut Resistance: The government may require a sample prior to award from new vendors to verify cut resistance.  This testing may include testing with live sharks in an aquarium environment.

3.3 CERTIFICATES OF DELIVERABLES
The manufacturer shall provide copies of the following documentation:

a) Completed Conformance Certificate based on results from the testing performed in 3.2.  This certificate is located in appendix A.  
b) Fiber certificate from vendor of the fibers depicting at a minimum the tenacity and month and year of the lot run.

c) Copy of the data sheet describing the marine finish used on the fibers for reference purposes.

d) Graph of the Stress/Strain curve from the 1st and 11th pulls from the test in 3.2c
e) A detailed listing of the reels including the all information listed in 2.4.3 and results of the visual inspection in 3.2d.

4.0 ORDERING DATA

Contract documents should specify the following:

a) Title, number and date of this specification

b) Size and quantity of rope for delivery along with required put-up scheme

c) Required delivery date and place

d) Any additions to or deviations from this specification

5.0 DOCUMENTATION DELIVERABLES

The following deliverables shall be provided at least 7 days prior to shipment of the rope, the manufacturer shall provide to NDBC 3 copies of the documentation required in section 3.3a-d.  This shall be delivered to:
National Data Buoy Center

Attention: Contracting Officer

Building 1100, W/OPS 53

SSC, MS 39529-6000

Upon approval of the above documentation the manufacturer shall submit documentation in 3.3e and proceed with delivery of the rope.
APPENDIX A

CERTIFICATE OF CONFORMANCE

12-Strand Fish Bite Resistant Rope

Contract #

	Parameter
	Specification
	Result

	Nominal Diameter (in)
	1-1/8”
	

	Linear Density (lbs/10 ft)
	27.69
	

	Non-Recoverable Elongation
	
	

	MEAC (ft-lbs/100ft)
	
	

	EER (%)
	
	

	Color Tracers
	Record
	

	Tensile Strength (lbs)
	43000
	

	Lot Number
	
	


I hereby certify that all the information contained above and in exhibits and attachments hereto is true and complete.
Signature:

