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Project Specific Special



Add the following Section:
SECTION 515
CABLE-TIED CONCRETE BLOCK MAT SYSTEM

515-1.01 DESCRIPTION.  This work consists of sizing the concrete blocks; constructing; and supplying all labor, equipment, and materials required for the articulating cable-tied precast concrete block mat system, including anchors, geotextile, grout, and bedding material in accordance with the lines, grades, and dimensions shown on the Plans and as specified herein.  This system consists of cable-tied concrete block mats placed side by side and clamped together to provide one homogeneous erosion protection system.  Work will also include traffic control during installation of the mat system.

515-2.01 MATERIALS.  Meet the following requirements for the Cable-tied Concrete Block Mat System:

Concrete:
The minimum required concrete strength is 28 MPa at 28 days.  Use concrete mix recommended by the manufacturer and approved by the Engineer.  Use materials that conform with the following:


Portland Cement 
Subsection 701-2.01


Fine aggregate
Subsection 703-2.01


Coarse aggregate
Subsection 703-2.02

Cables:
Use stainless steel with minimum breaking strength of 67.2 kN meeting the current ASTM A 368 specifications

Geotextile:
Use a needle-punched nonwoven fabric.  Use materials that conform to Subsection 729-2.02 Subsurface Drainage, Class 2.

Clamps:
Use stainless steel clamps recommended by the manufacturer.

Anchors:
Use earth anchors recommended by the manufacturer.

Grout:
Use materials that conform to Section 701, Hydraulic Cement.

Bedding:
Meet AASHTO M 80, Class A.  Gradation: AASHTO M 43, size no. 68.
DESIGN AND CONSTRUCTION REQUIREMENTS
515-3.01 SUBMITTALS.  Prepare and submit drawings according to Subsection 105-1.02.  Show the following as applicable:

1.
Furnish design calculations for the sizing of  the concrete blocks.

2.
Furnish details for constructing the precast articulating cable-tied concrete block mat system to the lines, grades and dimensions shown on the Plans.

3.
Precisely describe all proposed materials and furnish manufacturer’s certificates of compliance for the concrete blocks, geotextile, cable, anchors, and cable fittings and connectors prior to fabricating the mat.

4.
Furnish shop drawings for the fabrication of the cable-tied concrete block mats and any recommendations, if applicable, 14 days prior to assembly of the mats.

515-3.02 DESIGN.  Concrete block sizing is to be performed by a Professional Engineer licensed in the State of Alaska.  Use Factor-of-Safety methodology described in Section 4.3, Design Guide 4 of Publication No. FHWA NHI 01-003, HEC-23 Bridge Scour and Stream Instability Countermeasures to size the concrete blocks.  Design the block size for the cable-tied concrete block mats to a minimum safety factor of 1.5.  Use a closed cell concrete block.  Perform analysis based upon the stability of the mat due to gravity forces alone, neglecting forces which may be due to cabling, mechanical anchorage, contact with adjacent blocks, or other restraints not attributable to gravity based forces.  Account for a 13 mm block projection in the design.  See Subsection 515-3.03 for design hydraulic parameters.  If more than one side slope is present, design for the most critical/stringent situation.  

515-3.03 DESIGN HYDRAULIC PARAMETERS.  The following hydraulic parameters for Bridge No. 666 South Fork Anchor River are provided for use in the sizing of the concrete blocks:

Channel Slope:
0.0068 m/m (ft/ft)

Side (Cross) Slope:
Streambed: 2H:1V


Banks:  NA

Discharge:
243 m3/s (8,564 cfs)

Velocity:
4.7 m/s (15.3 ft/s)

Depth:
2.9 m (9.5 ft)

Hydraulic Radius:
1.91 m (6.25 ft)

Bed Shear:
62.89 kg/m2 (2.65 psf)

Parameters are provided in their United States Customary (USC) units of measure for use with the Factor-of-Safety methodology.

515-3.04 CLOSED CELL CONCRETE BLOCKS.  Provide blocks sound and free of defects that would interfere with the proper placing of the mats or impair the strength or permanence of the construction.  Surface cracks incidental to the usual methods of manufacture, or surface chipping resulting from customary methods of handling in shipment and delivery, shall not be deemed grounds for rejection.

Cracks exceeding 7 mm in width and/or 25 mm in depth shall be deemed grounds for rejection.

Chipping resulting in a weight loss exceeding 10% of the average weight of the blocks shall be deemed grounds for rejection.

Repair blocks rejected at the project location with structural grout at no expense to the State.

515-3.05 COOPERATION WITH USGS.  USGS will remove sensor line attached to the north abutment prior to mat placement.  Once Contractor provides schedule for work, the Engineer will contact Ron Rickman, USGS, 907-786-7131 for removal and replacement of sensor line.

515-3.06 FOUNDATION PREPARATION.  Remove all rocks greater than 75 mm, vegetation, and debris from the existing surface within the defined limits for the cable-tied concrete block mat.  Retain riprap removed for placement along mat edges as indicated on the Plans.  Grade surface to a smooth plane reasonably free of mounds, dips, or windrows.  Surface need not be horizontal.  Slopes flatter than 3H:1V are acceptable for mat placement.  Place bedding material, if necessary, to flatten slopes.  Compaction is not required.

515-3.07 GEOTEXTILE.  During all periods of shipment and storage, protect the geotextile from direct sunlight, ultraviolet rays, and temperatures greater than 60°C. Place geotextile on the prepared surface so that the upstream strip of fabric overlaps on top of the downstream strip.  Overlap longitudinal and transverse joints a minimum of 600 mm.  Extend the geotextile a minimum of 300 mm beyond the top edge of the concrete block mat and attach to the existing timber plank abutments/wing walls.  Do not place geotextile fabric within 2 meters of the upstream, downstream, and streamward edges of the cable-tied concrete block mat.

515-3.08 CABLE-TIED CONCRETE BLOCK MAT PLACEMENT.  Place mats from the downstream end of the bridge to the upstream end.  Abut adjacent mats with less than a 50 mm gap.  Cables between mats shall not protrude above top surface of concrete blocks.  Entrench and bury at least two blocks on the upstream edge of the mat system into the ground.  Backfill trenches flush with the top of the non-entrenched blocks.  

Per the ADF&G permit, if the construction area is not completely dewatered, isolate the in-water work completely from the flowing waters of the Anchor River.

There is limited height under the bridge.  Verify field conditions prior to submitting placement method plan for approval.

515-3.09 ANCHOR SYSTEM.  Anchor the upstream edge, edge along the abutment, and the edge along the embankment.  (See notes on Drawing N2)  Use anchors with a minimum pull resistance of 17.8 kN.  Install anchors at a maximum spacing of 2 meters and a minimum embedment depth of 2 meters.  Anchors shall have the capability of being load-tested to the specified pull-out capacity.

515-3.10 SEAL.  Seal along abutments as shown in the Plans.  Place grout so the seal thickness is the full height of the concrete blocks.

515-4.01 METHOD OF MEASUREMENT.  Cable-tied Concrete Block Mats will not be measured for payment.

515-5.01 BASIS OF PAYMENT.  At the contract lump sum price. Traffic control is subsidiary to Item 515(1), Cable-tied Concrete Block Mat System.

Payment will be made under:
Pay Item No.
Pay Item
Pay Unit
515(1)
Cable-tied Concrete Block Mat System
Lump Sum
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