ROCKFALL PROTECTION NETTING
SCOPE
This item shall consist of furnishing all material, equipment and labor for the installation of wire mesh netting for the purpose of revetting the unstable highwall.

MATERIALS


Wire incorporated in the mesh netting shall be constructed of galvanized steel.  The mesh shall be constructed with a 8cm x 10cm opening size, by double twisting the adjoining wire, i.e., both wires must be twisted in an interlocking, non‑raveling fashion.  All wire for corners, edges, and selvedges shall be heavily galvanized with a minimum zinc coating of 0.08 ounces per square foot of uncoated wire, as determined by ASTM A90.  The tensile strength of the wire shall be at least 60,000 pounds per square inch, and the mesh must have sufficient elasticity to permit 10 percent elongation diameter of the individual wires.  The following minimum wire diameters are required for galvanized steel wire:

	TYPE/USE OF WIRE
	
	MINIMUM DIAMETER (in.)

	
	
	

	Mesh Wire
	
	0.1180

	Selvedge/Corner Wire
	
	0.1535

	Lacing/Connecting Wire
	
	0.0866




Acceptable wire mesh netting products include zinc‑coated double twisted wire mesh high resistance rockfall protection netting, manufactured by Maccaferri, or equivalent products.  All materials to be used as rockfall protection netting shall be approved by the Agency prior to application.



Anchors of the sizes and lengths specified on the Drawings shall be standard deformed type bars conforming to ATSM A‑615.  The bars shall have hooked ends or shall be fitted with hooks to which the netting is to be tied.  The bars shall be manufactured from new billet steel of American manufacture, and shall have a minimum yield strength of 60,000 psi (grade 60).



Wire Rope to be used to link together the top row of anchors shall be galvanized steel, minimum nominal diameter of ¼ inch, and of 7 x 19 construction.



Grout for anchor installation, if required, shall consist of one part hydraulic cement to three parts sand, thoroughly mixed with water to produce grout having a thick creamy consistency.


Resin used in place of grout shall be one of the commercially available polyester or epoxy resins developed for use in anchors.  The contractor shall obtain approval from the Agency for the specific resin he has chosen.


Hog Rings used for joining the mesh together shall be those specifically supplied by the manufacturer of the netting for the purpose of tying together the netting.

FABRICATION


The rockfall protective netting shall have edges securely selvedged so that joints formed by tying the selvedges have at least the same strength as the body of the mesh.

Lacing wire shall be supplied in sufficient quantity to permit all sides of adjacent netting rolls to be securely fastened, as well as to fasten the top.



Rockfall Protection Netting shall be constructed with a hexagonal weave, having an opening of approximately 3.1 inches by 3.9 inches (8cm x 10cm).


Certification from the manufacturer shall accompany each shipment of netting to the job site, stating that the material conforms to these specifications.  The certification shall be on the manufacturers letterhead and shall be signed by an officer of that company.

INSTALLATION


The highwall shall be cleared of all loose debris and the ground at its base shall have all fallen rocks cleared away.  Trees, brush and other vegetation at the top of the wall that will interfere with installation shall be cut of at ground level and removed from the site.

Rolls of the rockfall protection netting shall be transported above the wall, aligned, opened, fixed at the upper edge and unrolled down the face of the highwall.

Individual panels shall be connected to adjacent units by lacing wire along the edges of their contact surfaces.  The connection shall be accomplished by continuous stitching with alternating single and double loops at 4-inch intervals.  All ends of lacing wire are to be securely fastened and not left protruding.  If the Contractor elects to use hog rings, they shall be spaced every 6 inches.



Steel anchors at the top of the netting shall be installed on 6’ centers and installed for the proper surface condition.

In Rock Surfaces, holes shall be bored into the rock of diameters of no greater than ¼ inch larger than the bar to be installed.  Pour approved grout or resin mixture into the bottom 1/3 to ½ of the hole and push the anchors to the bottom of the hole, rotating the anchor to assure full wetting.  If the insertion of the anchor fails to displace enough grout to bring the level of grout up to the rock surface, then additional grout shall be poured into the hole to bring its level up to the rock surface.  Anchors shall be left undisturbed for one full hour.

In soils , the anchors are to be driven into the surface to the depths as shown on the Drawings.

In either surface condition, the individual anchors are to be linked together by a steel rope that shall be tied to the mesh as shown in the Drawings.  The steel rope shall be securely fastened to the outermost top anchors.

Anchors on the face of the wall shall be installed approximately midway down the face of the wall and set on approximately 10 feet centers.

Anchors at the base of the wall shall also be distributed on 10 feet centers and installed approximately 2 feet from the bottom of the protection netting.

MEASUREMENT AND PAYMENT

Measurement for ROCKFALL PROTECTION NETTING shall be made to the nearest Square Yard in‑place, including overlaps, as approved by the Agency.


Payment for ROCKFALL PROTECTION NETTING as specified for use shall be based on the product of the actual quantities used, multiplied by the Unit Price entered on the Bid Schedule.  Payment as specified shall constitute full compensation for all labor, material, equipment and incidentals required perform the work.

