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ADDENDUM NO. 2 

TERREBONNE PARISH CONSOLIDATED GOVERNMENT 

SOUTH PLANT OXIDATION POND CELL NO. 2 LEVEE REPAIRS 

(HURRICANE IDA) 

PARISH PROJECT NO. FRA-006 

FEMA NO. 815690 

This Addendum is issued for the purpose of modifying, clarifying, or revising, as applicable, the specified items 
of the original Contract Documents.  It is also issued for the purpose of adding, as applicable, the attached 
specified items to the original Contract Documents, or deleting, as applicable, the attached specified items from 
the original Contract Documents.  The Addendum and attachments shall be construed as much a part of the 
original Contract Documents as contained therein. Changes made by Addenda shall take precedence over original 
Contract Documents.   

PART I – WRITTEN CONTRACTORS QUESTIONS 

PART II – MODIFICATIONS TO CONTRACT DOCUMENTS, TECHNICAL SPECIFICATIONS, 
PLANS, AND OTHER DOCUMENTS 

PART III – REQUESTS FOR APPROVED EQUAL

PART IV – ATTACHMENTS 
1. Section C – Uniform Public Works Bid Form (Revised as per Addendum No. 2)
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PART I – Written Contractors’ Questions 

NOTE – The responses presented in PART I may differ from those presented in the Pre-Bid Conference. The 
responses in PART I are current as of the date of this Addendum and if different supersede those provided at 
the Pre-Bid Conference or any previous addenda. 
 

Contractors’ General Questions Received  

1. Please clarify how the imported earthen embankment will be paid. The specifications refer to both 
survey pit cross sections w/licensed surveyor and or truck measure delivered to the site. The truck 
measure option is what was done in the past on a similar project in recent past (tpcg -north plant sewer 
pond). 
 
Response:   Please refer to Section 02330 Embankment.  Either method is acceptable.  If the trucking 

method is utilized, it must accompany a haul ticket.  
 
 

2. Please clarify what are the removal of obstructions task of work associated with this pay item. 
 
Response:  Please refer to Technical Specification Section 02231, Paragraphs 3.2.1, 3.3.1, 3.3.5, 3.4.1 

for further clarifications.   
 
 

3. Please clarify what is required of the existing concrete matts where the new fabric and matts are to be 
placed. 

 
Response:   The existing concrete mats can be pushed into Cell No. 2.  The new fabric and concrete 

mats shall be installed to the lines and grades as shown on the plans and according to the 
manufacturer’s guidelines.   

 
 

4. Is the fabric pay quantity on this project for both under new rip rap and new concrete matts for this 
project? 
 
Response:   The Geofabric shall be placed under new concrete mats only.  The estimated bid quantity 

has been revised to 4,100 SY for Geofabric.  
 
 

5. Will the fabric for under new rip rap be placed directly over existing rip rap where required on plans? 
 

Response:  No geotextile fabric will be under the rip rap.   
 
 

6. Will fabric be required under 610 limestone placement? (Segment 2 and 3) 
 

Response:  No.   
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7. Will loaded tandem or triaxle trucks be allowed to drive access road between cell 1 and 3 for material 

deliveries to stage materials at corner of cell 1,2,3? 
 

Response: Yes; however, please refer to Technical Specification 02713-No. 610 Limestone, 1.5 Basis 
of Payment.  

 
 

8. Are we to put the clearing and grubbing the in Removal of Structures and Obstructions Unit Price or 
in the Levee Embankment Unit Price. If we are to put it in the levee embankment, how are you wanting 
us to go about bidding the unit price since quantities will be different. The specs make it seem as though 
its missing a unit price as it specifically calls out the “Clearing and Grubbing” Unit Price. 

 
Response: Clearing and Grubbing will be a separate pay item and will be reflected in the revised 

Section C – Bid Form. 
 
 
9. Are you able to give us a CY quantity of proposed clearing and grubbing to bid off of? 

 
Response:   No 

 
 
10. Also, a little confused on the section views shown on the plans, specifically segment 1. It shows on sheet 

6 to remove about 0.5’ all throughout the profile view. It also confirms this on sheet 05 in the typical 
section. However, on almost all section views on sheet 11, all but 1 show no clearing and grubbing to be 
performed. 

 
Response:  Contractor is to Clear and Grub as shown on the profile.  Please reference Note under Cross 

Section on Sheet 11 for clarification on other sections.  
 
 

11. Will we need to remove all organic materials from existing before placing the new embankment, 
concrete mats, limestone, etc? If so, according to the Segment 2 typical section, is looks as though there 
will need to be embankment and concrete matting that will go below the waterline. Will we need to 
figure for removing and replacing any materials under the waterline or can we just place the fill as 
required? 
 
Response:  For installation of material under the waterline, place fill material and concrete mats as 

depicted on the plans to the lines and grades. 
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PART II – Modifications To Contract Documents, Technical Specifications, Plans, and 
Other Documents 

 

Contract Documents: 

1. Section C – Uniform Public Works Bid Form 
a. Please remove and replace with the revised Uniform Public Works Bid Form provided in Part IV of this 

Addendum. 
 

Technical Specifications: 

NONE 
 

Plans 

NONE  
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PART III – Request for Approved Equal

1. Armorform Articulating Block Mat

Response: The product submitted would need further information to be approved as an equal. 

1. Submit engineered hydraulic calculations verifying:
• 18 lb/ft² shear resistance
• 30 ft/sec velocity resistance.

2. Demonstrate compliance with the specified 4,000 psi compressive strength.



 

 
PART IV - ATTACHMENTS 

Revised Section C – Uniform Public Works Bid Form 
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(REVISED AS PER ADDENDUM NO. 2) 

SECTION C 
LOUISIANA UNIFORM PUBLIC WORK BID FORM 

 
TO: Terrebonne Parish Consolidated Government  

City of Houma Service Complex   
301 Plant Road     
Houma, LA 70363    
(Owner to provide name and address of owner) 

 

BID FOR: South Plant Oxidation Pond    
     Cell No. 2 Levee Repairs   
     (Hurricane Francine)    
     TPCG No. FRA-0006  FEMA No. 815690  
             (Owner to provide name of project and other identifying information)

The undersigned bidder hereby declares and represents that she/he; a) has carefully examined and understands the Bidding 
Documents, b) has not received, relied on, or based his bid on any verbal instructions contrary to the Bidding Documents or any 
addenda, c) has personally inspected and is familiar with the project site, and hereby proposes to provide all labor, materials, tools, 
appliances and facilities as required to perform, in a workmanlike manner, all work and services for the construction and 
completion of the referenced project, all in strict accordance with the Bidding Documents prepared by:GIS Engineering, LLC  
and dated: June 2026  
(Owner to provide name of entity preparing bidding documents.) 
 

Bidders must acknowledge all addenda.  The Bidder acknowledges receipt of the following ADDENDA:  (Enter the number the 

Designer has assigned to each of the addenda that the Bidder is acknowledging)  __________________________________________  
 
TOTAL BASE BID:  For all work required by the Bidding Documents (including any and all unit prices designated “Base 
Bid” * but not alternates) the sum of: 
 

          Dollars    ($    ) 
 
ALTERNATES:  For any and all work required by the Bidding Documents for Alternates including any and all unit prices 
designated as alternates in the unit price description.  
 
Alternate No. 1 (Owner to provide description of alternate and state whether add or deduct) for the lump sum of:  
    N/A      Dollars  ($   N/A  ) 
 
Alternate No. 2 (Owner to provide  description of alternate and state whether add or deduct) for the lump sum of:  
    N/A      Dollars  ($   N/A  ) 
 
Alternate No. 3 (Owner to provide description of alternate and state whether add or deduct) for the lump sum of:  
 

                                                              N/A    Dollars  ($  N/A  ) 
 
NAME OF BIDDER:             

ADDRESS OF BIDDER:             

               

LOUISIANA CONTRACTOR’S LICENSE NUMBER:         

NAME OF AUTHORIZED SIGNATORY OF BIDDER:         

TITLE OF AUTHORIZED SIGNATORY OF BIDDER:         

SIGNATURE OF AUTHORIZED SIGNATORY OF BIDDER **:        

DATE:   _______________________ 
 

THE FOLLOWING ITEMS ARE TO BE INCLUDED WITH THE SUBMISSION OF THIS LOUISIANA UNIFORM 
PUBLIC WORK BID FORM: 
 
*  The Unit Price Form shall be used if the contract includes unit prices.  Otherwise it is not required and need not be included 
with the form.  The number of unit prices that may be included is not limited and additional sheets may be included if needed.  
 
**  A CORPORATE RESOLUTION OR WRITTEN EVIDENCE of the authority of the person signing the bid for the public 
work as prescribed by LA R.S. 38:2212(B)(5). 
 
BID SECURITY in the form of a bid bond, certified check or cashier’s check as prescribed by LA RS 38:2218(A) attached to 
and made a part of this bid.   
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SECTION C 
LOUISIANA UNIFORM PUBLIC WORK BID FORM 

UNIT PRICE FORM  
 

TO: Terrebonne Parish Consolidated Government  
City of Houma Service Complex   
301 Plant Road     
Houma, LA 70363    
(Owner to provide name and address of owner) 

 

BID FOR: South Plant Oxidation Pond    
     Cell No. 2 Levee Repairs     
     Hurricane Francine)     
     TPCG No. FRA-0006  FEMA No. 815690   

    (Owner to provide name of project and other identifying information)

UNIT PRICES:  This form shall be used for any and all work required by the Bidding Documents and described as unit prices.  Amounts shall be stated in figures and only in figures. 
DESCRIPTION:   Base Bid or  Alt.# ___ Mobilization & Demobilization  

REF. NO. QUANTITY: UNIT OF MEASURE: UNIT PRICE UNIT PRICE EXTENSION (Quantity times Unit Price) 
01 1 Lump Sum          

 DESCRIPTION:   Base Bid or  Alt.# ___ Construction Layout 
REF. NO. QUANTITY: UNIT OF MEASURE: UNIT PRICE UNIT PRICE EXTENSION (Quantity times Unit Price) 

 02 1 Lump Sum          
 DESCRIPTION:   Base Bid or  Alt.# ___ Removal of Structures and Obstructions 

REF. NO. QUANTITY: UNIT OF MEASURE: UNIT PRICE UNIT PRICE EXTENSION (Quantity times Unit Price) 
03 1 Lump Sum          

 DESCRIPTION:   Base Bid or  Alt.# ___ Levee Embankment (Hauling, Placing, & Compacting) 
REF. NO. QUANTITY: UNIT OF MEASURE: UNIT PRICE UNIT PRICE EXTENSION (Quantity times Unit Price) 

04 1,533 Cubic Yards          
 DESCRIPTION:   Base Bid or  Alt.# ___ Seeding 

REF. NO. QUANTITY: UNIT OF MEASURE: UNIT PRICE UNIT PRICE EXTENSION (Quantity times Unit Price) 
05 2 Acres          

 DESCRIPTION:   Base Bid or  Alt.# ___ Rip Rap 
REF. NO. QUANTITY: UNIT OF MEASURE: UNIT PRICE UNIT PRICE EXTENSION (Quantity times Unit Price) 

06 11,455 Tons          
 DESCRIPTION:   Base Bid or  Alt.# ___ Geotextile Fabric (Class D) 

REF. NO. QUANTITY: UNIT OF MEASURE: UNIT PRICE UNIT PRICE EXTENSION (Quantity times Unit Price) 
07 4,100 Square Yard     

     
 DESCRIPTION:   Base Bid or  Alt.# ___ Articulated Concrete Mats  

REF. NO. QUANTITY: UNIT OF MEASURE: UNIT PRICE UNIT PRICE EXTENSION (Quantity times Unit Price) 
08 36,800 Square Foot     

 

DESCRIPTION:   Base Bid or  Alt.# ___ Access Road Maintenance Aggregate (610 Limestone) 
REF. NO. QUANTITY: UNIT OF MEASURE: UNIT PRICE UNIT PRICE EXTENSION (Quantity times Unit Price) 

09 1,000 Tons     
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DESCRIPTION:   Base Bid or  Alt.# ___ Clearing and Grubbing 
REF. NO. QUANTITY: UNIT OF MEASURE: UNIT PRICE UNIT PRICE EXTENSION (Quantity times Unit Price) 

10 1 Lump Sum     
 
Wording for “DESCRIPTION” is to be provided by the Owner. 
All quantities are estimated.   The contractor will be paid based upon actual quantities as verified by the Owner
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	Armorform_Articulating Block Specification.pdf
	PART 1 - GENERAL
	1.1. SCOPE OF WORK
	1.1.1. The work shall consist of furnish all labor, materials, equipment, and incidentals required and perform all operations in connection with the installation of the fabric formed concrete revetment in accordance with the lines, grades, design, and...
	1.1.2. The work shall consist of installing the specially woven, double-layer synthetic fabric form on the prepared sub-grade and filling it with a pumpable fine aggregate concrete to the required thickness, weight and configuration.
	1.1.3. Contractor shall provide proof of adequate experience in the installation, fabrication, and pumping of the fabric formed concrete revetments.  Contractors without adequate experience may utilize the services of a “Manufacture’s Representative” ...

	1.2. SUBMITTALS
	1.2.1. Furnish the manufacturer’s certificates of compliance for the fabric formed concrete revetments as specified in this document.  Also furnish the manufacturer’s specifications, literature, installation manuals, and submittal drawings for the lay...
	1.2.2. Alternative fabric formed concrete revetment materials may be considered.  Such materials must be pre-approved in writing by Engineer prior to the bid date.  Material testing reports must be prepared by a certified geotextile laboratory attesti...
	1.2.3. Contractor shall submit the fabric form Manufacturer’s certificate that the supplied fabric forms meet the criteria of these Specifications, as measured in full accordance with the test methods and standards referenced herein.  The certificates...
	Manufacturer’s Name and Current Address
	Full Product Name
	Style and Product Code Number
	Composition of Yarn(s)
	Manufacturer’s Certification Statement
	1.2.4. Submit a fine aggregate concrete mix design in accordance with this specification for approval by the Engineer.
	1.3. QUALITY ASSURANCE
	1.3.1. Manufacturer of the fabric formed concrete revetment material shall have been regularly engaged in the design and manufacturing of the fabrics, and whose product has a proven reliability in similar service.
	1.4. REFERENCES
	1.4.1. American Society for Testing and Materials (ASTM)
	1.4.1.1. Concrete

	 ASTM C 31 Standard Practice for Making and Curing Concrete Test Specimens in   the Field
	 ASTM C 109 Standard Test Method for Compressive Strength of Hydraulic Cement
	Mortars (Using 2-inch or (50 mm) Cube Specimens)
	 ASTM C 42 Standard Test Method for Obtaining and Testing Drilled Cores and
	Sawed Beams of Concrete
	 ASTM C 150 Standard Specification for Portland Cement
	 ASTM C 260 Standard Specification for Air-Entraining Admixtures for Concrete
	 ASTM C 494 Standard Specification for Chemical Admixtures for Concrete
	 ASTM C 618 Standard Specification for Coal Fly Ash and Calcined Natural Pozzolan
	for Use in Concrete
	 ASTM C 685 Standard Specification for Concrete Made by Volumetric Batching and
	 ASTM D 6449 Standard Method for Flow of Fine Aggregate Concrete for Fabric Formed
	Concrete
	1.4.1.2. Fabric Form Material

	 ASTM D 3786 Standard Test Method for Bursting Strength of Textile Fabrics—    Diaphragm Bursting Strength Tester Method
	 ASTM D 4491 Standard Test Methods for Water Permeability of Geotextiles by
	Permittivity
	 ASTM D 4533 Standard Test Method for Trapezoidal Tearing Strength of Geotextiles
	 ASTM D 4595 Test Method for Tensile Properties of Geotextiles by the Wide Width
	Strip Method
	 ASTM D 4632 Test Method for Breaking Load and Elongation of Geotextiles (Grab
	Method)
	 ASTM D 4751 Test Method for Determining Apparent Opening Size for a Geotextile
	 ASTM D 4884 Test Method for Seam Strength of Sewn Geotextiles
	 ASTM D 5199 Test Method for Measuring Nominal Thickness of Geotextiles and
	Geomembranes
	 ASTM D 5261 Test Method for Measuring Mass per Unit Area of Geotextiles
	 ASTM D 6241 Standard Test Method for Static Puncture Strength of Geotextiles and
	Geotextile-Related Products Using a 2-inch [50-mm] Probe
	PART 2 - PRODUCTS
	1.
	2.
	2.1. FABRIC FORMS
	2.1.1. The fabric forms for casting concrete revetments shall be as specified, ARMORFORM® Articulating Block Mat (ABM) as manufactured by Carolina Yarn and Fabrics, LLC, or approved equal.
	2.1.2. The ARMORFORM® Articulating Block Mat (ABM), designated as _____ABM on the drawings, will indicate the fabric designation required from the choice of fabric styles shown in Table 1 below. Fabric style designates the average block dimensions, av...
	2.1.3. The ARMORFORM® Articulating Block Mat (ABM) shall be woven in such a manner as to provide a woven double-layer, joined into a matrix of rectangular compartments (blocks) each separated by a narrow perimeter of salvage of approximately 1.5 inche...
	2.1.4. The fabric forms shall be composed of synthetic yarns formed into a woven fabric. Yarns used in the manufacture of the fabric shall be composed of polyester. Forms shall be woven with a minimum of 50% textured yarns (by weight).  Partially orie...
	2.1.5. Mill widths of fabric shall be a minimum of 72 inches. Mill width rolls shall be cut to the length required, and the double-layer fabric separately joined, bottom layer to bottom layer and top layer to top layer, by means of sewing thread, to f...
	2.1.6. Fabric form panels shall be factory-sewn, by jointing together the layers of fabric, top layer to top layer and bottom layer to bottom layer, into predetermined custom sized panels. Sewn seams shall be downward facing as shown on the Contract D...
	2.1.7. Baffles shall be installed at predetermined mill width intervals to regulate the distance of lateral flow of fine aggregate concrete. The baffles shall be designed to maintain a full concrete lining thickness along the full length of the baffle...
	2.1.8. The fabric forms shall be kept dry and wrapped such that they are protected from the elements during shipping and storage. If stored outdoors, they shall be elevated and protected with a waterproof cover that is opaque to ultraviolet light.
	2.2. TENSILE REINFORCING MEMBERS
	2.2.1. Polyester tendons shall be constructed on low elongation, continuous filament fibers.  The tendons shall have a core construction comprised of parallel fibers contained within an outer jacket cover.  Cables shall be nominally 0.25 inches (1/4”)...
	2.2.2. When necessary, tendons shall be joined by means of aluminum connectors (sleeves or crimps).  All tendons shall be completely embedded in the hardened concrete.  Exposed cables between adjacent blocks will not be permitted.
	Paragraph 2.2.2 is a standard guideline for the selection of revetment cables. The Engineer should consult with the Armorform’s engineering department for site specific revetment cable selections. Alternate cable strengths and constructions are availa...
	2.2.3. The tendons shall exhibit good resistance to mild concentrations of acids, alkalis and solvents.  Tendons shall be impervious to rot, mildew and degradation associated with marine organisms.  The materials used in the construction of the tendon...
	2.3. FINE AGGREGATE CONCRETE
	2.3.1. Fine aggregate concrete consists of a mixture of Portland cement, fine aggregate (sand) and water, so proportioned and mixed as to provide a pumpable fine aggregate concrete.
	2.3.2. The water/cement ratio of the fine aggregate concrete shall be determined by the ready-mix manufacturer, but generally should be on the order of 0.65 to 0.75. The pumping of fine aggregate concrete into the fabric forms causes a reduction in th...
	2.3.3. The consistency of the fine aggregate concrete delivered to the concrete pump should be proportioned and mixed as to have a flow time of 9-12 seconds when passed through the ¾-inch orifice of the standard flow cone that is described in ASTM C64...
	2.3.4. The required minimum 28-day compressive strength (f’c) must be 3,500 psi when specimens are made and tested in accordance with ASTM C109/C109M – 16a.  If specimens do not test to strengths above, drilled cores may be obtained and tested in acco...
	2.3.5. Portland Cement
	Portland cement should conform to ASTM C150, Type I, II or V. Pozzolan grade fly ash may be substituted for up to 25% of the cement as an aid to pumpability. (The pumpability of fine aggregate concrete mixes containing coarse sand is improved by the...
	2.3.6. Fine Aggregate (Sand)
	2.3.7. Water
	2.3.8. Plasticizing and Air Entraining Admixtures
	2.4. MIXING AND DELIVERY
	2.4.1. Ready-mixed fine aggregate concrete should be mixed and delivered to the point of discharge by means of one of the following combinations of operation:
	Central-Mixed Concrete is mixed completely in a stationary mixer and transported to the point of delivery in a truck agitator, or a truck mixer operating at agitating speed, or in non-agitating equipment meeting the requirements of Section 13 of ASTM ...
	2.4.2. Shrink-Mixed Concrete—Concrete that is first partially mixed in a stationary mixer, and then completely in a truck mixer, should conform to the following: The time for the partial mixing should be the minimum required to intermingle the ingredi...
	2.4.3. Truck-Mixed Concrete—Concrete that is completely mixed in a truck mixer, 70 to 100 revolutions at the mixing speed designated by the manufacturer to produce the uniformity of concrete.
	2.4.4. No water from the truck water system should or elsewhere should be added after the initial introduction of mixing water for the batch except when on arrival to the project site the flow rate of the fine aggregate concrete is less than 9 seconds...
	2.4.5. Discharge of fine aggregate concrete should be completed within 1 1/2 hours after the introduction of mixing water to the cement and fine aggregate. This limitation may be waived by the contractor if concrete is of such flow after 1 1/2 hours’ ...
	2.4.6. Fine aggregate concrete delivered in cold weather should have the minimum temperature OF 55 F. The maximum temperature of fine aggregate concrete produced with heated aggregate, heated water, or both, should at no time during its production or ...
	2.4.7. Sampling for Uniformity
	The fine aggregate concrete should be discharged at the normal operating rate for the mixer being tested, with care being exercised not to obstruct or retard the discharge by an incompletely opened gate or seal. As the mixer is being emptied, individu...
	2.4.8. Batch Ticket Information
	The manufacturer of the concrete should furnish to the contractor with each batch of fine aggregate concrete before unloading at the site, a delivery ticket with the following information:
	 Name of ready-mix company and batch plant, or batch plant number.
	 Serial number of ticket,
	 Date,
	 Truck number,
	 Specific designation of job (name and location),
	 Specific call or designation of the concrete in conformance with that employed in project specifications,
	 Amount of fine aggregate concrete in cubic yards,
	 Time loaded or of first mixing of cement and fine aggregate, and
	 Amount of water added to the fine aggregate concrete by the contractor, at site, or the contractor’s designated representative and their initials.
	The following information, for certification purposes, required by the project specifications should be furnished:
	 Type, brand, and amount of cement,
	 Class, brand, and amount of coal fly ash, or raw or calcined natural pozzolans,
	 Type, brand, and amount of admixtures.
	 Source and amount of each metered or weighted water,
	 Information necessary to calculate the total mixing water. Total mixing water includes water on fine aggregates, batch water (metered or weighted) including ice batched at the plant, wash water retained in the mixing drum, and water added by the tru...
	 Amount of fine aggregate,
	 Ingredients certified as being previously approved, and
	 Signature or initials of manufacturer's’ representative.
	2.5. GEOTEXTILE FILTER FABRIC
	2.5.1. The geotextile filter fabric shall be as specified elsewhere in the Contract Specifications.
	2.5.2. The geotextile filter fabrics shall be composed of synthetic fibers or yarns formed into a nonwoven or woven fabric. Fibers and yarns used in the manufacture of filter fabrics shall be composed of at least 85% by weight of polypropylene, polyes...
	2.5.3. The geotextile filter fabric must be permitted to function properly by allowing relief of hydrostatic pressure; therefore, fine soil particles shall not be allowed to clog the geotextile. The geotextile filter fabric shall be as specified elsew...
	2.5.4. The geotextile filter fabric shall be kept dry and wrapped such that they are protected from the elements during shipping and storage. If stored outdoors, they shall be elevated and protected with a waterproof cover that is opaque to ultraviole...
	PART 3 – execution
	1.
	2.
	3.
	3.1. SITE PREPARATION
	1.
	2.
	3.
	3.1.
	3.1.1. Areas on which fabric forms are to be placed shall be constructed to the lines, grades, contours, and dimensions shown on the contract drawings. the areas shall be graded and uniformly compacted to a smooth plane surface with an allowable toler...
	3.1.2. The areas shall be free of organic material and obstructions such as roots and projecting stones and grade stakes shall be removed.  Where required by the Contract Specifications, soft and otherwise unsuitable subgrade soils shall be identified...
	3.1.3. Excavation and preparation of aprons as well as anchor, terminal or toe trenches shall be done in accordance with the lines, grades, contours, and dimensions shown on the Contract Drawings.
	3.1.4. The terminal edges of the fabric form lining should be keyed into the subgrade to the lines, grades, and dimensions shown on the Contract Drawings.
	3.1.5. Immediately prior to placing the filter fabric, the prepared subgrade will be inspected by the Engineering and/or the Company’s representative.  No fabric or fabric formed concrete revetments will be placed thereon until that area has been appr...
	3.2. placement of geotextile filter fabric
	3.2.1. place geotextile filter fabric in accordance with the lines, grades, and dimensions shown of the Contract Drawings.
	3.2.2. At a minimum, the geotextile filter baric shall be placed directly on the prepared area, in intimate contact with the subgrade, and free of folds or wrinkles.  The geotextile filter fabric shall be placed so that the upstream roll of fabric ove...
	3.3. placement of fabric forms
	1.
	2.
	3.
	3.1.
	3.2.
	3.3.
	3.3.1. Factory assembled fabric form panels shall be placed over the geotextile filter fabric and within the limits shown on the Contract Drawings.  Fabric forms panels are to be placed loosely, without folds, to allow for proper filling with fine agg...
	3.3.2. When placing panels an allowance for approximately 10% contraction of the form in each direction which will occur as a result of fine aggregate concrete filling. The contractor shall gather and fold the additional slope direction fabric form in...
	3.3.3. Adjacent fabric form panels shall be joined in the field by means of sewing or zippering closures. Adjacent panels shall be joined top layers to top layer and bottom layer to bottom. All field seams shall be made using two lines of U.S. Federal...
	3.3.4. When conventional joining of fabric forms is impractical or where called for on the Contract Drawings, adjacent forms may be overlapped a minimum of 3 ft to form a lap joint, pending approval by the Engineer. Based on the predominant flow direc...
	3.3.5. Curves or turns may be accomplished by panels with one or more angled mill widths.  Panels with angled mil widths should be carefully prefabricated or field assembled by cutting and sewing the mill widths of the fabric form(s) to obtain true an...
	3.3.6. After the fabric form panels have been positioned, the designated sides of the panes should be folded into the anchor trenches, flank trenches and toe trenches.
	3.3.7. Immediately prior to filling with fine aggregate concrete, the assembled fabric forms shall be inspected by the Engineer, and no fine aggregate concrete shall be pumped therein until the fabric seams have been approved.
	3.4. placement of fine aggregate concrete
	3.4.1. Following the placement of the fabric forms over the geotextile filter fabric, fine aggregate concrete shall be pumped between the top and bottom layers of the fabric form through small slits to be cut in the top layer of the fabric form or man...
	3.4.2. Beginning at the designated staring point, check and adjust the fabric form panel's seams to assure that they are perpendicular to the longitudinal alignment line.  Care should be exercised in the alignment and securing of the first fabric form...
	3.4.3. A tight seal will be made by wrapping a piece of nonwoven fabric around the pipe. When the pipe is withdrawn, the nonwoven fabric will be stuffed into the hole to provide a temporary closure. When the concrete has stiffened and is no longer flu...
	3.4.4. Fine aggregate concrete shall be pumped in such a manner that excessive pressure on the fabric forms is avoided. Baffles shall be installed by the Manufacturer to facilitate the pumping process by providing a termination point at pre-determined...
	3.4.5. The sequence of fine aggregate concrete shall be such as to ensure complete filling of the fabric formed concrete lining to the thickness specified by the Engineer. The flow of the fine aggregate concrete shall first be directed into the lower ...
	3.4.6. Prior to removing the filling pipe from the current concrete lining section and proceeding to the fine aggregate concrete filling of the adjacent lining section, the thickness of the current lining section shall be measured by inserting a lengt...
	3.4.7. Excessive fine aggregate concrete that has inadvertently spilled on the concrete lining surface shall be removed. The use of a high-pressure water hose to remove spilled fine aggregate concrete from the surface of the freshly pumped concrete li...
	3.4.8. Foot traffic will not be permitted on the freshly pumped concrete lining when such traffic will cause permanent indentations in the lining surface. Walk boards shall be used where necessary.
	3.4.9. After the fine aggregate concrete has set, all anchor, flank and toe trenches shall be backfilled and compacted flush with the top of the concrete lining.  The integrity of the trench backfill must be maintained to ensure a surface that is flus...
	PART 4 – method of measurement
	1.
	2.
	3.
	4.
	4.1. The fabric formed concrete revetment lining shall be measured by the number of square feet or square yards computed from the lines and cross sections shown on the Contract Drawings or from payment lines established in writing by the Engineer. Thi...
	The information contained herein is furnished without charge or obligation, and the recipient assumes all responsibility for its use. Because conditions of use and handling may vary and are beyond our control, we make no representation about, and are ...
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	Requirements for Installing
	Slopes
	Note: Though fabric-formed concrete can be installed on slopes steeper than those suitable for quarry stone or precast concrete blocks or for compacted soil or soil cement construction, fabric formed concrete linings and mats are not designed to impro...
	Shorelines, Lakes, Reservoirs and Retention Basins
	Toe Protection
	Flank Trenches
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	Shorelines, Lakes, Reservoirs and Retention Basins
	The requirements listed on these pages for the anchoring and protection of linings and mats are given for guideline purposes only. For an actual installation, these parameters must be established by a qualified Hydraulics Engineer, based on his calcul...
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	Fine aggregate concrete consists of a mixture of Portland cement, fine aggregate (sand) and water, so proportioned and mixed as to provide a pumpable fine aggregate concrete.
	The water/cement ratio of the fine aggregate concrete shall be determined by the ready-mix manufacturer, but generally should be on the order of 0.65 to 0.75. The pumping of fine aggregate concrete into the fabric forms causes a reduction in the water...
	The consistency of the fine aggregate concrete delivered to the concrete pump should be proportioned and mixed as to have a flow time of 9-12 seconds when passed through the ¾-inch orifice of the standard flow cone that is described in ASTM C6449 (Fig...
	The required minimum 28-day compressive strength (f’c) must be 3,500 psi when specimens are made and tested in accordance with ASTM C 109 Standard, Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2-inch or (50 mm) Cube Specimen...
	Portland cement should conform to ASTM C150, Type I, II or V. Pozzolan grade fly ash may be substituted for up to 25% of the cement as an aid to pumpability. (The pumpability of fine aggregate concrete mixes containing coarse sand is improved by the ...
	Fine Aggregate (Sand)
	Water
	Plasticizing and Air Entraining Admixtures
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	PART 1 - GENERAL
	1.1. SCOPE OF WORK
	1.1.1. The work shall consist of furnish all labor, materials, equipment, and incidentals required and perform all operations in connection with the installation of the fabric formed concrete revetment in accordance with the lines, grades, design, and...
	1.1.2. The work shall consist of installing the specially woven, double-layer synthetic fabric form on the prepared sub-grade and filling it with a pumpable fine aggregate concrete to the required thickness, weight and configuration.
	1.1.3. Contractor shall provide proof of adequate experience in the installation, fabrication, and pumping of the fabric formed concrete revetments.  Contractors without adequate experience may utilize the services of a “Manufacture’s Representative” ...

	1.2. SUBMITTALS
	1.2.1. Furnish the manufacturer’s certificates of compliance for the fabric formed concrete revetments as specified in this document.  Also furnish the manufacturer’s specifications, literature, installation manuals, and submittal drawings for the lay...
	1.2.2. Alternative fabric formed concrete revetment materials may be considered.  Such materials must be pre-approved in writing by Engineer prior to the bid date.  Material testing reports must be prepared by a certified geotextile laboratory attesti...
	1.2.3. Contractor shall submit the fabric form Manufacturer’s certificate that the supplied fabric forms meet the criteria of these Specifications, as measured in full accordance with the test methods and standards referenced herein.  The certificates...
	Manufacturer’s Name and Current Address
	Full Product Name
	Style and Product Code Number
	Composition of Yarn(s)
	Manufacturer’s Certification Statement
	1.2.4. Submit a fine aggregate concrete mix design in accordance with this specification for approval by the Engineer.
	1.3. QUALITY ASSURANCE
	1.3.1. Manufacturer of the fabric formed concrete revetment material shall have been regularly engaged in the design and manufacturing of the fabrics, and whose product has a proven reliability in similar service.
	1.4. REFERENCES
	1.4.1. American Society for Testing and Materials (ASTM)
	1.4.1.1. Concrete

	 ASTM C 31 Standard Practice for Making and Curing Concrete Test Specimens in   the Field
	 ASTM C 109 Standard Test Method for Compressive Strength of Hydraulic Cement
	Mortars (Using 2-inch or (50 mm) Cube Specimens)
	 ASTM C 42 Standard Test Method for Obtaining and Testing Drilled Cores and
	Sawed Beams of Concrete
	 ASTM C 150 Standard Specification for Portland Cement
	 ASTM C 260 Standard Specification for Air-Entraining Admixtures for Concrete
	 ASTM C 494 Standard Specification for Chemical Admixtures for Concrete
	 ASTM C 618 Standard Specification for Coal Fly Ash and Calcined Natural Pozzolan
	for Use in Concrete
	 ASTM C 685 Standard Specification for Concrete Made by Volumetric Batching and
	 ASTM D 6449 Standard Method for Flow of Fine Aggregate Concrete for Fabric Formed
	Concrete
	1.4.1.2. Fabric Form Material

	 ASTM D 3786 Standard Test Method for Bursting Strength of Textile Fabrics—    Diaphragm Bursting Strength Tester Method
	 ASTM D 4491 Standard Test Methods for Water Permeability of Geotextiles by
	Permittivity
	 ASTM D 4533 Standard Test Method for Trapezoidal Tearing Strength of Geotextiles
	 ASTM D 4595 Test Method for Tensile Properties of Geotextiles by the Wide Width
	Strip Method
	 ASTM D 4632 Test Method for Breaking Load and Elongation of Geotextiles (Grab
	Method)
	 ASTM D 4751 Test Method for Determining Apparent Opening Size for a Geotextile
	 ASTM D 4884 Test Method for Seam Strength of Sewn Geotextiles
	 ASTM D 5199 Test Method for Measuring Nominal Thickness of Geotextiles and
	Geomembranes
	 ASTM D 5261 Test Method for Measuring Mass per Unit Area of Geotextiles
	 ASTM D 6241 Standard Test Method for Static Puncture Strength of Geotextiles and
	Geotextile-Related Products Using a 2-inch [50-mm] Probe
	PART 2 - PRODUCTS
	1.
	2.
	2.1. FABRIC FORMS
	2.1.1. The fabric forms for casting concrete revetments shall be as specified, ARMORFORM® Articulating Block Mat (ABM) as manufactured by Carolina Yarn and Fabrics, LLC, or approved equal.
	2.1.2. The ARMORFORM® Articulating Block Mat (ABM), designated as _____ABM on the drawings, will indicate the fabric designation required from the choice of fabric styles shown in Table 1 below. Fabric style designates the average block dimensions, av...
	2.1.3. The ARMORFORM® Articulating Block Mat (ABM) shall be woven in such a manner as to provide a woven double-layer, joined into a matrix of rectangular compartments (blocks) each separated by a narrow perimeter of salvage of approximately 1.5 inche...
	2.1.4. The fabric forms shall be composed of synthetic yarns formed into a woven fabric. Yarns used in the manufacture of the fabric shall be composed of polyester. Forms shall be woven with a minimum of 50% textured yarns (by weight).  Partially orie...
	2.1.5. Mill widths of fabric shall be a minimum of 72 inches. Mill width rolls shall be cut to the length required, and the double-layer fabric separately joined, bottom layer to bottom layer and top layer to top layer, by means of sewing thread, to f...
	2.1.6. Fabric form panels shall be factory-sewn, by joining together the layers of fabric, top layer to top layer and bottom layer to bottom layer, into predetermined custom sized panels. Sewn seams shall be downward facing as shown on the Contract Dr...
	2.1.7. Baffles shall be installed at predetermined mill width intervals to regulate the distance of lateral flow of fine aggregate concrete. The baffles shall be designed to maintain a full concrete lining thickness along the full length of the baffle...
	2.1.8. The fabric forms shall be kept dry and wrapped such that they are protected from the elements during shipping and storage. If stored outdoors, they shall be elevated and protected with a waterproof cover that is opaque to ultraviolet light.
	2.2. TENSILE REINFORCING MEMBERS
	2.2.1. Polyester tendons shall be constructed on low elongation, continuous filament fibers.  The tendons shall have a core construction comprised of parallel fibers contained within an outer jacket cover.  Cables shall be nominally 0.25 inches (1/4”)...
	2.2.2. When necessary, tendons shall be joined by means of aluminum connectors (sleeves or crimps).  All tendons shall be completely embedded in the hardened concrete.  Exposed cables between adjacent blocks will not be permitted.
	Paragraph 2.2.2 is a standard guideline for the selection of revetment cables. The Engineer should consult with the Armorform’s engineering department for site specific revetment cable selections. Alternate cable strengths and constructions are availa...
	2.2.3. The tendons shall exhibit good resistance to mild concentrations of acids, alkalis, and solvents.  Tendons shall be impervious to rot, mildew and degradation associated with marine organisms.  The materials used in the construction of the tendo...
	2.3. FINE AGGREGATE CONCRETE
	2.3.1. Fine aggregate concrete consists of a mixture of Portland cement, fine aggregate (sand) and water, so proportioned and mixed as to provide a pumpable fine aggregate concrete.
	2.3.2. The water/cement ratio of the fine aggregate concrete shall be determined by the ready-mix manufacturer, but generally should be on the order of 0.65 to 0.75. The pumping of fine aggregate concrete into the fabric forms causes a reduction in th...
	2.3.3. The consistency of the fine aggregate concrete delivered to the concrete pump should be proportioned and mixed as to have a flow time of 9-12 seconds when passed through the ¾-inch orifice of the standard flow cone that is described in ASTM C64...
	2.3.4. The required minimum 28-day compressive strength (f’c) must be 3,500 psi when specimens are made and tested in accordance with ASTM C109/C109M – 16a.  If specimens do not test to the strengths above, drilled cores may be obtained and tested in ...
	2.3.5. Portland Cement
	Portland cement should conform to ASTM C150, Type I, II or V. Pozzolan grade fly ash may be substituted for up to 25% of the cement as an aid to pumpability. (The pumpability of fine aggregate concrete mixes containing coarse sand is improved by the...
	2.3.6. Fine Aggregate (Sand)
	2.3.7. Water
	2.3.8. Plasticizing and Air Entraining Admixtures
	2.4. MIXING AND DELIVERY
	2.4.1. Ready-mixed fine aggregate concrete should be mixed and delivered to the point of discharge by means of one of the following combinations of operation:
	Central-Mixed Concrete is mixed completely in a stationary mixer and transported to the point of delivery in a truck agitator, or a truck mixer operating at agitating speed, or in non-agitating equipment meeting the requirements of Section 13 of ASTM ...
	2.4.2. Shrink-Mixed Concrete—Concrete that is first partially mixed in a stationary mixer, and then completely in a truck mixer, should conform to the following: The time for the partial mixing should be the minimum required to intermingle the ingredi...
	2.4.3. Truck-Mixed Concrete—Concrete that is completely mixed in a truck mixer, 70 to 100 revolutions at the mixing speed designated by the manufacturer to produce the uniformity of concrete.
	2.4.4. No water from the truck water system should or elsewhere should be added after the initial introduction of mixing water for the batch except when on arrival to the project site the flow rate of the fine aggregate concrete is less than 9 seconds...
	2.4.5. Discharge of fine aggregate concrete should be completed within 1 1/2 hours after the introduction of mixing water to the cement and fine aggregate. This limitation may be waived by the contractor if concrete is of such flow after 1 1/2 hours’ ...
	2.4.6. Fine aggregate concrete delivered in cold weather should have the minimum temperature OF 55 F. The maximum temperature of fine aggregate concrete produced with heated aggregate, heated water, or both, should at no time during its production or ...
	2.4.7. Sampling for Uniformity
	The fine aggregate concrete should be discharged at the normal operating rate for the mixer being tested, with care being exercised not to obstruct or retard the discharge by an incompletely opened gate or seal. As the mixer is being emptied, individu...
	2.4.8. Batch Ticket Information
	The manufacturer of the concrete should furnish to the contractor with each batch of fine aggregate concrete before unloading at the site, a delivery ticket with the following information:
	 Name of ready-mix company and batch plant, or batch plant number.
	 Serial number of tickets,
	 Date,
	 Truck number,
	 Specific designation of job (name and location),
	 Specific call or designation of the concrete in conformance with that employed in project specifications,
	 Amount of fine aggregate concrete in cubic yards,
	 Time loaded or of first mixing of cement and fine aggregate, and
	 The amount of water added to the fine aggregate concrete by the contractor, at site, or the contractor’s designated representative and their initials.
	The following information, for certification purposes, required by the project specifications should be furnished:
	 Type, brand, and amount of cement,
	 Class, brand, and amount of coal fly ash, or raw or calcined natural pozzolans,
	 Type, brand, and amount of admixtures.
	 Source and amount of each metered or weighted water,
	 Information necessary to calculate the total mixing water. Total mixing water includes water on fine aggregates, batch water (metered or weighted) including ice batched at the plant, wash water retained in the mixing drum, and water added by the tru...
	 Amount of fine aggregate,
	 Ingredients certified as being previously approved, and
	 Signature or initials of manufacturer's’ representative.
	2.5. GEOTEXTILE FILTER FABRIC
	2.5.1. The geotextile filter fabric shall be as specified elsewhere in the Contract Specifications.
	2.5.2. The geotextile filter fabrics shall be composed of synthetic fibers or yarns formed into a nonwoven or woven fabric. Fibers and yarns used in the manufacture of filter fabrics shall be composed of at least 85% by weight of polypropylene, polyes...
	2.5.3. The geotextile filter fabric must be permitted to function properly by allowing relief of hydrostatic pressure; therefore, fine soil particles shall not be allowed to clog the geotextile. The geotextile filter fabric shall be as specified elsew...
	2.5.4. The geotextile filter fabric shall be kept dry and wrapped such that they are protected from the elements during shipping and storage. If stored outdoors, they shall be elevated and protected with a waterproof cover that is opaque to ultraviole...
	PART 3 – execution
	1.
	2.
	3.
	3.1. SITE PREPARATION
	1.
	2.
	3.
	3.1.
	3.1.1. Areas on which fabric forms are to be placed shall be constructed to the lines, grades, contours, and dimensions shown on the contract drawings. the areas shall be graded and uniformly compacted to a smooth plane surface with an allowable toler...
	3.1.2. The areas shall be free of organic material and obstructions such as roots and projecting stones and grade stakes shall be removed.  Where required by the Contract Specifications, soft and otherwise unsuitable subgrade soils shall be identified...
	3.1.3. Excavation and preparation of aprons as well as anchor, terminal or toe trenches shall be done in accordance with the lines, grades, contours, and dimensions shown on the Contract Drawings.
	3.1.4. The terminal edges of the fabric form lining should be keyed into the subgrade to the lines, grades, and dimensions shown on the Contract Drawings.
	3.1.5. Immediately prior to placing the filter fabric, the prepared subgrade will be inspected by the Engineering and/or the Company’s representative.  No fabric or fabric formed concrete revetments will be placed thereon until that area has been appr...
	3.2. placement of geotextile filter fabric
	3.2.1. place geotextile filter fabric in accordance with the lines, grades, and dimensions shown of the Contract Drawings.
	3.2.2. At a minimum, the geotextile filter baric shall be placed directly on the prepared area, in intimate contact with the subgrade, and free of folds or wrinkles.  The geotextile filter fabric shall be placed so that the upstream roll of fabric ove...
	3.3. placement of fabric forms
	1.
	2.
	3.
	3.1.
	3.2.
	3.3.
	3.3.1. Factory assembled fabric form panels shall be placed over the geotextile filter fabric and within the limits shown on the Contract Drawings.  Fabric forms panels are to be placed loosely, without folds, to allow for proper filling with fine agg...
	3.3.2. When placing panels an allowance for approximately 10% contraction of the form in each direction which will occur as a result of fine aggregate concrete filling. The contractor shall gather and fold the additional slope direction fabric form in...
	3.3.3. Adjacent fabric form panels shall be joined in the field by means of sewing or zippering closures. Adjacent panels shall be joined top layers to top layer and bottom layer to bottom. All field seams shall be made using two lines of U.S. Federal...
	3.3.4. When conventional joining of fabric forms is impractical or where called for on the Contract Drawings, adjacent forms may be overlapped a minimum of 3 ft to form a lap joint, pending approval by the Engineer. Based on the predominant flow direc...
	3.3.5. Curves or turns may be accomplished by panels with one or more angled mill widths.  Panels with angled mil widths should be carefully prefabricated or field assembled by cutting and sewing the mill widths of the fabric form(s) to obtain true an...
	3.3.6. After the fabric form panels have been positioned, the designated sides of the panes should be folded into the anchor trenches, flank trenches and toe trenches.
	3.3.7. Immediately prior to filling with fine aggregate concrete, the assembled fabric forms shall be inspected by the Engineer, and no fine aggregate concrete shall be pumped therein until the fabric seams have been approved.
	3.4. placement of fine aggregate concrete
	3.4.1. Following the placement of the fabric forms over the geotextile filter fabric, fine aggregate concrete shall be pumped between the top and bottom layers of the fabric form through small slits to be cut in the top layer of the fabric form or man...
	3.4.2. Beginning at the designated staring point, check and adjust the fabric form panel's seams to assure that they are perpendicular to the longitudinal alignment line.  Care should be exercised in the alignment and securing of the first fabric form...
	3.4.3. A tight seal will be made by wrapping a piece of nonwoven fabric around the pipe. When the pipe is withdrawn, the nonwoven fabric will be stuffed into the hole to provide a temporary closure. When the concrete has stiffened and is no longer flu...
	3.4.4. Fine aggregate concrete shall be pumped in such a manner that excessive pressure on the fabric forms is avoided. Baffles shall be installed by the Manufacturer to facilitate the pumping process by providing a termination point at pre-determined...
	3.4.5. The sequence of fine aggregate concrete shall be such as to ensure complete filling of the fabric formed concrete lining to the thickness specified by the Engineer. The flow of the fine aggregate concrete shall first be directed into the lower ...
	3.4.6. Prior to removing the filling pipe from the current concrete lining section and proceeding to the fine aggregate concrete filling of the adjacent lining section, the thickness of the current lining section shall be measured by inserting a lengt...
	3.4.7. Excessive fine aggregate concrete that has inadvertently spilled on the concrete lining surface shall be removed. The use of a high-pressure water hose to remove spilled fine aggregate concrete from the surface of the freshly pumped concrete li...
	3.4.8. Foot traffic will not be permitted on the freshly pumped concrete lining when such traffic will cause permanent indentations in the lining surface. Walking boards shall be used where necessary.
	3.4.9. After the fine aggregate concrete has set, all anchor, flank and toe trenches shall be backfilled and compacted flush with the top of the concrete lining.  The integrity of the trench backfill must be maintained to ensure a surface that is flus...
	PART 4 – method of measurement
	1.
	2.
	3.
	4.
	4.1. The fabric formed concrete revetment lining shall be measured by the number of square feet or square yards computed from the lines and cross sections shown on the Contract Drawings or from payment lines established in writing by the Engineer. Thi...
	The information contained herein is furnished without charge or obligation, and the recipient assumes all responsibility for its use. Because conditions of use and handling may vary and are beyond our control, we make no representation about, and are ...
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	Armorform_Articulating Block Specification.pdf
	PART 1 - GENERAL
	1.1. SCOPE OF WORK
	1.1.1. The work shall consist of furnish all labor, materials, equipment, and incidentals required and perform all operations in connection with the installation of the fabric formed concrete revetment in accordance with the lines, grades, design, and...
	1.1.2. The work shall consist of installing the specially woven, double-layer synthetic fabric form on the prepared sub-grade and filling it with a pumpable fine aggregate concrete to the required thickness, weight and configuration.
	1.1.3. Contractor shall provide proof of adequate experience in the installation, fabrication, and pumping of the fabric formed concrete revetments.  Contractors without adequate experience may utilize the services of a “Manufacture’s Representative” ...

	1.2. SUBMITTALS
	1.2.1. Furnish the manufacturer’s certificates of compliance for the fabric formed concrete revetments as specified in this document.  Also furnish the manufacturer’s specifications, literature, installation manuals, and submittal drawings for the lay...
	1.2.2. Alternative fabric formed concrete revetment materials may be considered.  Such materials must be pre-approved in writing by Engineer prior to the bid date.  Material testing reports must be prepared by a certified geotextile laboratory attesti...
	1.2.3. Contractor shall submit the fabric form Manufacturer’s certificate that the supplied fabric forms meet the criteria of these Specifications, as measured in full accordance with the test methods and standards referenced herein.  The certificates...
	Manufacturer’s Name and Current Address
	Full Product Name
	Style and Product Code Number
	Composition of Yarn(s)
	Manufacturer’s Certification Statement
	1.2.4. Submit a fine aggregate concrete mix design in accordance with this specification for approval by the Engineer.
	1.3. QUALITY ASSURANCE
	1.3.1. Manufacturer of the fabric formed concrete revetment material shall have been regularly engaged in the design and manufacturing of the fabrics, and whose product has proven reliability in similar service.
	1.4. REFERENCES
	1.4.1. American Society for Testing and Materials (ASTM)
	1.4.1.1. Concrete

	 ASTM C 31 Standard Practice for Making and Curing Concrete Test Specimens in   the Field
	 ASTM C 109 Standard Test Method for Compressive Strength of Hydraulic Cement
	Mortars (Using 2-inch or (50 mm) Cube Specimens)
	 ASTM C 42 Standard Test Method for Obtaining and Testing Drilled Cores and
	Sawed Beams of Concrete
	 ASTM C 150 Standard Specification for Portland Cement
	 ASTM C 260 Standard Specification for Air-Entraining Admixtures for Concrete
	 ASTM C 494 Standard Specification for Chemical Admixtures for Concrete
	 ASTM C 618 Standard Specification for Coal Fly Ash and Calcined Natural Pozzolan
	for Use in Concrete
	 ASTM C 685 Standard Specification for Concrete Made by Volumetric Batching and
	 ASTM D 6449 Standard Method for Flow of Fine Aggregate Concrete for Fabric Formed
	Concrete
	1.4.1.2. Fabric Form Material

	 ASTM D 3786 Standard Test Method for Bursting Strength of Textile Fabrics—    Diaphragm Bursting Strength Tester Method
	 ASTM D 4491 Standard Test Methods for Water Permeability of Geotextiles by
	Permittivity
	 ASTM D 4533 Standard Test Method for Trapezoidal Tearing Strength of Geotextiles
	 ASTM D 4595 Test Method for Tensile Properties of Geotextiles by the Wide Width
	Strip Method
	 ASTM D 4632 Test Method for Breaking Load and Elongation of Geotextiles (Grab
	Method)
	 ASTM D 4751 Test Method for Determining Apparent Opening Size for a Geotextile
	 ASTM D 4884 Test Method for Seam Strength of Sewn Geotextiles
	 ASTM D 5199 Test Method for Measuring Nominal Thickness of Geotextiles and
	Geomembranes
	 ASTM D 5261 Test Method for Measuring Mass per Unit Area of Geotextiles
	 ASTM D 6241 Standard Test Method for Static Puncture Strength of Geotextiles and
	Geotextile-Related Products Using a 2-inch [50-mm] Probe
	PART 2 - PRODUCTS
	1.
	2.
	2.1. FABRIC FORMS
	2.1.1. The fabric forms for casting concrete revetments shall be as specified, ARMORFORM® Articulating Block Mat (ABM) as manufactured by Carolina Yarn and Fabrics, LLC, or approved equal.
	2.1.2. The ARMORFORM® Articulating Block Mat (ABM), designated as ____ABM on the drawings, will indicate the fabric designation required from the choice of fabric styles shown in Table 1.0 below. Fabric style designates the average block dimensions, a...
	2.1.3. The ARMORFORM® Articulating Block Mat (ABM) shall be woven in such a manner as to provide a woven double-layer, joined into a matrix of rectangular compartments (blocks) each separated by a narrow perimeter of salvage of approximately 1.5 inche...
	2.1.4. The fabric forms shall be composed of synthetic yarns formed into a woven fabric. Yarns used in the manufacture of the fabric shall be composed of polyester. Forms shall be woven with a minimum of 50% textured yarns (by weight).  Partially orie...
	2.1.5. Mill widths of fabric shall be a minimum of 72 inches. Mill width rolls shall be cut to the length required, and the double-layer fabric separately joined, bottom layer to bottom layer and top layer to top layer, by means of sewing thread, to f...
	2.1.6. Fabric form panels shall be factory-sewn, by joining together the layers of fabric, top layer to top layer and bottom layer to bottom layer, into predetermined custom sized panels. Sewn seams shall be downward facing as shown on the Contract Dr...
	2.1.7. Baffles shall be installed at predetermined mill width intervals to regulate the distance of lateral flow of fine aggregate concrete. The baffles shall be designed to maintain a full concrete lining thickness along the full length of the baffle...
	2.1.8. The fabric forms shall be kept dry and wrapped such that they are protected from the elements during shipping and storage. If stored outdoors, they shall be elevated and protected with a waterproof cover that is opaque to ultraviolet light.
	2.2. TENSILE REINFORCING MEMBERS
	2.2.1. Polyester tendons shall be constructed on low elongation, continuous filament fibers.  The tendons shall have a core construction comprised of parallel fibers contained within an outer jacket cover.  Cables shall be nominally 0.25 inches (1/4”)...
	2.2.2. When necessary, tendons shall be joined by means of aluminum connectors (sleeves or crimps).  All tendons shall be completely embedded in the hardened concrete.  Exposed cables between adjacent blocks will not be permitted.
	Paragraph 2.2.2 is a standard guideline for the selection of revetment cables. The Engineer should consult with the Armorform’s engineering department for site specific revetment cable selections. Alternate cable strengths and constructions are availa...
	2.2.3. The tendons shall exhibit good resistance to mild concentrations of acids, alkalis, and solvents.  Tendons shall be impervious to rot, mildew and degradation associated with marine organisms.  The materials used in the construction of the tendo...
	2.3. FINE AGGREGATE CONCRETE
	2.3.1. Fine aggregate concrete consists of a mixture of Portland cement, fine aggregate (sand) and water, so proportioned and mixed as to provide a pumpable fine aggregate concrete.
	2.3.2. The water/cement ratio of the fine aggregate concrete shall be determined by the ready-mix manufacturer but should be on the order of 0.65 to 0.75. The pumping of fine aggregate concrete into the fabric forms causes a reduction in the water con...
	2.3.3. The consistency of the fine aggregate concrete delivered to the concrete pump should be proportioned and mixed as to have a flow time of 9-12 seconds when passed through the ¾-inch orifice of the standard flow cone that is described in ASTM C64...
	2.3.4. The required minimum 28-day compressive strength (f’c) must be 3,500 psi when specimens are made and tested in accordance with ASTM C109/C109M – 16a.  If specimens do not test to the strengths above, drilled cores may be obtained and tested in ...
	2.3.5. Portland Cement
	Portland cement should conform to ASTM C150, Type I, II or V. Pozzolan grade fly ash may be substituted for up to 25% of the cement as an aid to pumpability. (The pumpability of fine aggregate concrete mixes containing coarse sand is improved by the...
	2.3.6. Fine Aggregate (Sand)
	2.3.7. Water
	2.3.8. Plasticizing and Air Entraining Admixtures
	2.4. MIXING AND DELIVERY
	2.4.1. Ready-mixed fine aggregate concrete should be mixed and delivered to the point of discharge by means of one of the following combinations of operation:
	Central-Mixed Concrete is mixed completely in a stationary mixer and transported to the point of delivery in a truck agitator, or a truck mixer operating at agitating speed, or in non-agitating equipment meeting the requirements of Section 13 of ASTM ...
	2.4.2. Shrink-Mixed Concrete—Concrete that is first partially mixed in a stationary mixer, and then completely in a truck mixer, should conform to the following: The time for the partial mixing should be the minimum required to intermingle the ingredi...
	2.4.3. Truck-Mixed Concrete—Concrete that is completely mixed in a truck mixer, 70 to 100 revolutions at the mixing speed designated by the manufacturer to produce the uniformity of concrete.
	2.4.4. No water from the truck water system should or elsewhere should be added after the initial introduction of mixing water for the batch except when on arrival at the project site the flow rate of the fine aggregate concrete is less than 9 seconds...
	2.4.5. Discharge of fine aggregate concrete should be completed within 1 1/2 hours after the introduction of mixing water to the cement and fine aggregate. This limitation may be waived by the contractor if concrete is of such flow after 1 1/2 hours’ ...
	2.4.6. Fine aggregate concrete delivered in wintry weather should have a minimum temperature OF 55 F. The maximum temperature of fine aggregate concrete produced with heated aggregate, heated water, or both, should at no time during its production or ...
	2.4.7. Sampling for Uniformity
	The fine aggregate concrete should be discharged at the normal operating rate for the mixer being tested, with care being exercised not to obstruct or retard the discharge by an incompletely opened gate or seal. As the mixer is being emptied, individu...
	2.4.8. Batch Ticket Information
	The manufacturer of the concrete should furnish the contractor with each batch of fine aggregate concrete before unloading at the site, a delivery ticket with the following information:
	 Name of ready-mix company and batch plant, or batch plant number.
	 Serial number of tickets,
	 Date,
	 Truck number,
	 Specific designation of job (name and location),
	 Specific call or designation of the concrete in conformance with that employed in project specifications,
	 Amount of fine aggregate concrete in cubic yards,
	 Time loaded or of first mixing of cement and fine aggregate, and
	 The amount of water added to the fine aggregate concrete by the contractor, at site, or the contractor’s designated representative and their initials.
	The following information, for certification purposes, required by the project specifications, should be furnished:
	 Type, brand, and amount of cement,
	 Class, brand, and amount of coal fly ash, or raw or calcined natural pozzolans,
	 Type, brand, and amount of admixture.
	 Source and amount of each metered or weighted water,
	 Information necessary to calculate the total mixing water. Total mixing water includes water on fine aggregates, batch water (metered or weighted) including ice batched at the plant, wash water retained in the mixing drum, and water added by the tru...
	 Amount of fine aggregate,
	 Ingredients certified as being previously approved, and
	 Signature or initials of manufacturer's’ representative.
	2.5. GEOTEXTILE FILTER FABRIC
	2.5.1. The geotextile filter fabric shall be as specified elsewhere in the Contract Specifications.
	2.5.2. The geotextile filter fabrics shall be composed of synthetic fibers or yarns formed into a nonwoven or woven fabric. Fibers and yarns used in the manufacture of filter fabrics shall be composed of at least 85% by weight of polypropylene, polyes...
	2.5.3. The geotextile filter fabric must be permitted to function properly by allowing relief of hydrostatic pressure; therefore, fine soil particles shall not be allowed to clog the geotextile. The geotextile filter fabric shall be as specified elsew...
	2.5.4. The geotextile filter fabric shall be kept dry and wrapped such that they are protected from the elements during shipping and storage. If stored outdoors, they shall be elevated and protected with a waterproof cover that is opaque to ultraviole...
	PART 3 – execution
	1.
	2.
	3.
	3.1. SITE PREPARATION
	1.
	2.
	3.
	3.1.
	3.1.1. Areas on which fabric forms are to be placed shall be constructed to the lines, grades, contours, and dimensions shown on the contract drawings. the areas shall be graded and uniformly compacted to a smooth plane surface with an allowable toler...
	3.1.2. The areas shall be free of organic material and obstructions such as roots and projecting stones and grade stakes shall be removed.  Where required by the Contract Specifications, soft and otherwise unsuitable subgrade soils shall be identified...
	3.1.3. Excavation and preparation of aprons as well as anchor, terminal or toe trenches shall be done in accordance with the lines, grades, contours, and dimensions shown on the Contract Drawings.
	3.1.4. The terminal edges of the fabric form lining should be keyed into the subgrade to the lines, grades, and dimensions shown on the Contract Drawings.
	3.1.5. Immediately prior to placing the filter fabric, the prepared subgrade will be inspected by the Engineering and/or the Company’s representative.  No fabric or fabric formed concrete revetments will be placed thereon until that area has been appr...
	3.2. placement of geotextile filter fabric
	3.2.1. place geotextile filter fabric in accordance with the lines, grades, and dimensions shown of the Contract Drawings.
	3.2.2. At a minimum, the geotextile filter baric shall be placed directly on the prepared area, in intimate contact with the subgrade, and free of folds or wrinkles.  The geotextile filter fabric shall be placed so that the upstream roll of fabric ove...
	3.3. placement of fabric forms
	1.
	2.
	3.
	3.1.
	3.2.
	3.3.
	3.3.1. Factory assembled fabric form panels shall be placed over the geotextile filter fabric and within the limits shown on the Contract Drawings.  Fabric forms panels are to be placed loosely, without folds, to allow for proper filling with fine agg...
	3.3.2. When placing panels an allowance for approximately 10% contraction of the form in each direction which will occur as a result of fine aggregate concrete filling. The contractor shall gather and fold the additional slope direction fabric form in...
	3.3.3. Adjacent fabric form panels shall be joined in the field by means of sewing or zippering closures. Adjacent panels shall be joined top layers to top layer and bottom layer to bottom. All field seams shall be made using two lines of U.S. Federal...
	3.3.4. When conventional joining of fabric forms is impractical or were called for on the Contract Drawings, adjacent forms may be overlapped a minimum of 3 ft to form a lap joint, pending approval by the Engineer. Based on the predominant flow direct...
	3.3.5. Curves or turns may be accomplished by panels with one or more angled mill widths.  Panels with angled mil widths should be carefully prefabricated or field assembled by cutting and sewing the mill widths of the fabric form(s) to obtain true an...
	3.3.6. After the fabric form panels have been positioned, the designated sides of the panes should be folded into the anchor trenches, flank trenches and toe trenches.
	3.3.7. Immediately prior to filling with fine aggregate concrete, the assembled fabric forms shall be inspected by the Engineer, and no fine aggregate concrete shall be pumped therein until the fabric seams have been approved.
	3.4. placement of fine aggregate concrete
	3.4.1. Following the placement of the fabric forms over the geotextile filter fabric, fine aggregate concrete shall be pumped between the top and bottom layers of the fabric form through small slits to be cut in the top layer of the fabric form or man...
	3.4.2. Beginning at the designated staring point, check and adjust the fabric form panel's seams to assure that they are perpendicular to the longitudinal alignment line.  Care should be exercised in the alignment and securing of the first fabric form...
	3.4.3. A tight seal will be made by wrapping a piece of nonwoven fabric around the pipe. When the pipe is withdrawn, the nonwoven fabric will be stuffed into the hole to provide temporary closure. When the concrete has stiffened and is no longer fluid...
	3.4.4. Fine aggregate concrete shall be pumped in such a manner that excessive pressure on the fabric forms is avoided. Baffles shall be installed by the Manufacturer to facilitate the pumping process by providing a termination point at pre-determined...
	3.4.5. The sequence of fine aggregate concrete shall be such as to ensure complete filling of the fabric formed concrete lining to the thickness specified by the Engineer. The flow of the fine aggregate concrete shall first be directed into the lower ...
	3.4.6. Prior to removing the filling pipe from the current concrete lining section and proceeding to the fine aggregate concrete filling of the adjacent lining section, the thickness of the current lining section shall be measured by inserting a lengt...
	3.4.7. Excessive fine aggregate concrete that has inadvertently spilled on the concrete lining surface shall be removed. The use of a high-pressure water hose to remove spilled fine aggregate concrete from the surface of the freshly pumped concrete li...
	3.4.8. Foot traffic will not be permitted on the freshly pumped concrete lining when such traffic will cause permanent indentations on the lining surface. Walking boards should be used where necessary.
	3.4.9. After the fine aggregate concrete has set, all anchor, flank and toe trenches shall be backfilled and compacted flush with the top of the concrete lining.  The integrity of the trench backfill must be maintained to ensure a surface that is flus...
	PART 4 – method of measurement
	1.
	2.
	3.
	4.
	4.1. The fabric formed concrete revetment lining shall be measured by the number of square feet or square yards computed from the lines and cross sections shown on the Contract Drawings or from payment lines established in writing by the Engineer. Thi...
	The information contained herein is furnished without charge or obligation, and the recipient assumes all responsibility for its use. Because conditions of use and handling may vary and are beyond our control, we make no representation about, and are ...






