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SECTION 01 20 00 
 


PRICE AND PAYMENT PROCEDURES 
 
PART 1   GENERAL 
 
1.1   REFERENCES 
 


The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to within the text by the basic designation only. 


 
1.2   SUBMITTALS 
 


Owner approval is required for the following submittals: 
 


SD‐01 Preconstruction Submittals 
 


Schedule of Prices Earned Value Report 
 


SD‐03 Product Data 
 


Weight Certificates 
 
1.3   SCHEDULE OF VALUES 
 
1.3.1   Data Required 
 


This Contract recommends the use of a cost‐loaded Network Analysis Schedule (NAS).  Schedule of 
Prices must not be used with cost‐loaded Network Analysis Schedule (NAS).  Use Earned Value Report 
derived from cost‐loaded NAS.  Within 15 calendar days of notice of award, prepare and deliver to the 
Owner’s Representative a Schedule of Prices (construction Contract) as directed by the Owner’s 
Representative.  Schedule of Prices must have cost summarized and totals provided for each 
construction category.  Provide a detailed breakdown of the Contract price, giving quantities for each 
of the various kinds of work, unit prices and extended prices.  Contractor overhead and profit 
including salaries for field office personnel, if applicable, must be proportionately spread over all pay 
items and not included as individual pay items. 


 
1.3.2   Payment Schedule Instructions 
 


Payments will not be made until the Schedule of Values from the cost‐loaded NAS has been 
submitted to and accepted by the Owner.  For design phase progress payment(s), the Schedule of 
Prices or Earned Value Report from the Cost Loaded CPM must include detailed design activities and 
general (summarized) approach for the construction phase(s) of the project.  The Schedule of Prices 
or Earned Value Report must be fully developed with detailed construction line items as design 
progresses.  The complete design and construction Schedule of Prices or Earned Value Report must be 
submitted and accepted prior to starting construction work. 
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1.4   CONTRACT COST BREAKDOWN 
 


The Contractor must furnish within 30 days after the date of Notice to Proceed, and prior to the 
submission of its first partial payment estimate, a breakdown of its single job pay item or items which 
will be reviewed by the Owner’s Representative as to propriety of distribution of the total cost to the 
various accounts.  Any unbalanced items as between early and late payment items or other 
discrepancies will be revised by the Owner’s Representative to agree with a reasonable cost of the 
work included in the various items.  This Contract cost breakdown will then be utilized as the basis for 
progress payments to the Contractor. The cost breakdown shall be based on the bid form provided in 
the bid documents. 


 
1.5   CONTRACTOR'S INVOICE AND CONTRACT PERFORMANCE STATEMENT 
 
1.5.1   Content of Invoice 
 


Requests for payment will be processed in accordance with the Contract Documents. Invoices not 
completed in accordance with contract requirements will be returned to the Contractor for correction 
of the deficiencies.  The requests for payment shall include the documents listed below. 


 
a. Updated overall baseline schedule 
b. Proof of updated red line drawings 
c. Copies of material invoices 
d. Other supporting documents as requested. 


 
1.5.2   Submission of Invoices 
 


Monthly invoices and supporting forms for work performed through the anniversary award date of 
the Contract must be submitted to the Owner’s Representative within 5 calendar days of the date of 
invoice.  For example, if Contract award date is the 7th of the month, the date of each monthly 
invoice must be the 7th and the invoice must be submitted by the 12th of the month. 


 
1.5.3   Final Invoice 
 


a.    A final invoice must be accompanied by the certification of Completion. If the Contractor is 
incorporated, the Final Release must contain the corporate seal. An officer of the corporation 
must sign and the corporate secretary must certify the Final Release. 


 
b.    Final invoices not accompanied by the Contractor's Final Release and required certification of 


Transportation of Supplies by Sea will be considered incomplete and will be returned to the 
Contractor. 


 
1.6   PAYMENTS TO THE CONTRACTOR 
 


Payments will be made on submission of itemized requests by the Contractor which comply with the 
requirements of this section and will be subject to reduction for overpayments or increase for 
underpayments made on previous payments to the Contractor. 
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1.6.1   Obligation of Owner Payments 
 


The obligation of the Owner to make payments required under the provisions of this Contract will, at 
the discretion of the Owner’s Representative, be subject to reductions and suspensions permitted 
under the County regulations including the following in accordance with the Contract Documents: 


 
a.    Reasonable deductions due to defects in material or workmanship. 


 
b.    Claims which the Owner may have against the Contractor under or in connection with this 


Contract. 
 


c.    Unless otherwise adjusted, repayment to the Owner upon demand for overpayments made to 
the Contractor; and 


 
d.    Failure to maintain accurate "as‐built" or record drawings. 


 
1.6.2   Payment for Onsite and Offsite Materials 
 


Progress payments may be made to the Contractor for materials delivered on the site, for materials 
stored off construction sites, or materials that are in transit to the construction sites under the 
following conditions: 


 
a.    Payments Under Fixed Price Construction Contracts. 


 
b.    Materials delivered on the site but not installed, including completed preparatory work, and off‐


site materials to be considered for progress payment must be major high cost, long lead, special 
order, or specialty items, not susceptible to deterioration or physical damage in storage or in 
transit to the construction site.  Examples of materials acceptable for payment consideration 
include, but are not limited to, structural steel, non‐magnetic steel, non‐magnetic aggregate, 
equipment, machinery, large pipe and fittings, precast/prestressed concrete products, plastic 
lumber (e.g., fender piles/curbs), and high‐voltage electrical cable. Materials not acceptable for 
payment include consumable materials such as nails, fasteners, conduits, gypsum board, glass, 
insulation, and wall coverings. 


 
c.    Materials to be considered for progress payment prior to installation must be specifically and 


separately identified in the Contractor's estimates of work submitted for the Owner’s 
Representative 's approval in accordance with Schedule of Prices and Earned Value Report 
requirement of this Contract.  Requests for progress payment consideration for such items must 
be supported by documents establishing their value. 


 
d.    Materials are adequately insured and protected from theft and exposure. 


 
e.   Provide a written consent from the surety company with each payment request for offsite 


materials. 
 


f.    Materials to be considered for progress payments prior to installation must be stored onsite.  
Other locations are subject to written approval by the Owner’s Representative. 
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g.    Materials in transit to the job site or storage site are not acceptable for payment. 
 
1.7   SINGLE JOB PAYMENT ITEMS 
 


Payment items for the work of this Contract for which Contract job payments will be made are listed 
in the COST PROPOSAL FORM and described below.  All costs for items of work, which are not 
specifically mentioned to be included in a particular job or unit price payment item, are included in 
the listed job item most closely associated with the work involved.  The job price and payment made 
for each item listed constitutes full compensation for furnishing all plant, labor, materials, and 
equipment, and performing any associated Contractor quality control, environmental protection, 
meeting safety requirements, tests and reports, and for performing all work required for which 
separate payment is not otherwise provided. 


 
The approved Schedule of Values will form the basis for monthly pay requests.  No additional 
payments will be made for work performed beyond the limits defined in the construction drawings. 


 
1.7.1   Mobilization 
1.7.1.1  Description 
 
The scope of this pay item is for the mobilization of equipment, materials, manpower and associated 
appurtenances including, but not limited to, the items listed below: 
 


101  Pre‐Mobilization Activities (Construction Submittals….) 
102  Utility Locates 
103  Laydown and Setup 
104  Office Set‐Up, Maintenance and Operation 
105  Erosion and Sediment Control Best Management Practices 
106  Temporary Downstream Access Road 
107  Temporary Boat/Barge Dock 
108  General Conditions 
109  Permits, Bonding, etc. 


 
1.7.1.2   Payment 
 


Partial payments will be made at 25% of the bid price per month for the first four months.  
 


1.7.2  Void Filling 
1.7.2.1  Description 
 
The scope of this pay item is to perform the void filling demonstration scope as described in the 
contract documents including, but not limited to, the items listed below: 
 


201  Demonstration Project 
202  Production – Downstream Apron 
203  Production – Stilling Basin 


 
1.7.3  Downstream Channel Repairs 
1.7.3.1  Description 
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The scope of this pay item is to perform repairs to the downstream channel as described in the contract 
documents including, but not limited to, the items listed below: 


 
301  Site Preparation (rip rap removal, excavation, engineered fill) 
302  Existing Apron Slab Preparation 
303  Reinforcement, Miscellaneous Metals, Expansion Joints, Sealant and Waterstop 
304  Form, Pour and Cure Downstream Concrete Apron Overlay 
305  Cast‐in‐Place Concrete Stairs 
306  Concrete Stilling Basin Repairs (Skim Coat on End sill) 
307  Training Wall Repairs 
308  Demolition and Abandonment of Miscellaneous Metals and Drains 
309  Ogee Repairs (Downstream and Upstream) 


 
1.7.4  Downstream Pressure Relief System 
1.7.4.1  Description 
 
The scope of this pay item is to install the downstream pressure relief system as described in the 
contract documents including, but not limited to, the items listed below: 
 


401  Vertical Relief Wells 
402  End Sill Relief Wells 


 
1.7.5  Encase Spillway with Seepage Barrier 
1.7.5.1  Description 
 
The scope of this pay item is to encase the spillway by installing a seepage barrier as described in the 
contract documents including, but not limited to, the items listed below: 
 


501  Construction Grading 
502  Sheet Piling Including Concrete Cap and Handrail Installation 
503  Deep Soil Mixing (Test Sections, Final Design Approval, F&I), Assume 10% Portland 


Cement and 5% Bentonite by Weight 
504  Jet Grouting (Test Sections, Final Design Approval, F&I), Assume 10% Portland Cement 


and 5% Bentonite by Weight 
505  Concrete Slab on Grade Installation 
506  Final Grading and Restoration 


 
1.7.6  Approach Channel Repairs 
1.7.6.1  Description 
 
The scope of this pay item is to perform repairs to the upstream channel as described in the contract 
documents including, but not limited to, the items listed below: 
 


601  Installation of Combi‐Wall North and South Embankments 
602  Complete Demolition and Removal of Slope Paving and Soldier Pile Wall and Lagging 
603  Removal, Abandonment and Grouting of Monitoring Wells and Drains 
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604  Excavation of Embankments North and South of the Spillway and in Approach Channel 
Including Removal of Jet Grout Spoils, Organics and Other Debris 


605  Removal of Grout Spoils from Approach Slab and Approach Wall Footings 
606  Install Sheet Pile and Combi‐Wall System with Structural Bracing for Containment 


Area (Cofferdam) 
607  Install Dewatering Wells and Grout Plugs in Containment Area (Cofferdam) 
608  Partial Dewater of Containment Area (Cofferdam). Contractor May Fully Dewater at 


Their Discretion. 
609  Fully Dewater Containment Area (Cofferdam) for Minimum 30 Consecutive Days 
610  Complete Approach Slab Repairs 
611  Complete Approach Wall Repairs 
612  Flood Containment Area and Cut Sheet Pile Along Approach Walls and Combi‐Wall 


Along Approach Slab 
613  Install Secondary Seal on Approach Wall Footings and Concrete Cap on Combi‐Wall 


Along Approach Slab  
614  Backfill Around Approach Walls with Engineered Fill to Achieve Final Grades 
615  Install Continuous Reinforced Concrete Cap on Combi‐Wall along North and South 


Embankments and Restore Grade and Slope Paving 
616  Install Riprap to Final Grade 
617  Placement of Watertight Slab on Grade on Embankment 
618  Install Handrail 


 
1.7.7  Stoplog Guide and Tainter Gate Rehabilitation 
1.7.7.1  Description 
 
The scope of this pay item is to perform repairs to the stoplog guide and tainter gate as described in the 
contract documents including, but not limited to, the items listed below: 
 


701  Stoplog Guide Repairs 
702  Tainter Gate Repairs 
703  Threshold Replacement 
704  Course Screen Chamber ‐ Concrete Repairs 
705  Course Screen Chamber Miscellaneous Metal Removal/Refurbishment/Coating 
706  48" Pipe Inspection 


 
1.7.8  Upstream Soil Cement Refurbishment 
1.7.8.1  Description 
 
The scope of this pay item is to perform upstream soil cement repairs as described in the contract 
documents including, but not limited to, the items listed below: 
 


801  Uniform Section Mat Test Section 
802  Concrete Slope Pavement Test Section 
803  Spot Repair Test Section 
804  Full Depth Soil Cement Test Section 
805  Spot Repair at End of Flume 
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1.7.9  Mechanical Upgrades 
1.7.9.1  Description 
 
The scope of this pay item is to replace the existing electric motors, gear boxes and instrument and 
controls as described in the contract documents including, but not limited to, the items listed below: 
 


901  Replace Electric Motors 
902  Replace Gear Boxes 
903  Replace Instrumentation and Controls 


 
1.7.10  Miscellaneous Improvements 
1.7.10.1  Description 
 
The scope of this pay item is to install new or perform repairs to the levee and dam as described in the 
contract documents including the items listed below: 
 


1001  Laybys 
1002  Concrete Deck Repairs 
1003  New Deck Paint: Sand Blast, Remove Rust, Primer and Paint 
1004  Add Safety Ladders 
1005  Add/Replace Handrails 
1006  Skim Coat Over Piers 
1007  Boat Launch Improvements 
1008  Bridge Repairs 


 
1.7.11  Demobilization 
1.7.11.1  Description 
 
The scope of this pay item is for general site restoration, cleanup, demobilization, and development of 
close‐out documents and associated appurtenances including, but not limited to, the items listed 
below: 
 


1101  Full Depth Asphalt Milling and Asphalt Pavement 
1102  Punchlist Inspection 
1103  Restoration of Laydowns 
1104  Final Cleanup 
1105  Closeout Manuals / Submittals 
1106  Red‐Line Construction Drawings 
1107  Borrow Area Reclamation 


 
1.7.12  Add Alternate Contractor Unit Prices 
1.7.12.1  Description 
 
The scope of these pay items are separate from the above listed bid items and will be used to 
establish standard rates for unforeseen circumstances that may arise during the course of the work 
and formally approved for implementation through fully executed change orders.   
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1201  Standby Rate 
  a. Unmanned Equipment Rates 
  b. Earthwork Equipment Rates 
  c. Jet Grout Column Equipment Rates 
  d. Soil‐Mixed Column Equipment Rates 
  e. Cofferdam Equipment Rates 
  f. Dive Team 
  g. Void Filling Equipment Rates 
1202  Emergency Demobilization 
  a. Demobilization 
  b. Site Monitoring 
  c. Standby rate 
  d. Mobilization 
1203  Full Dewatering for Upstream Inspection 
1204  Installation of New Monitoring Wells and Instrumentation and Controls 
1205  48‐inch Pipe Repair (In Situ‐Form or equal) 
1206  Extra Jet Grout Columns (4‐ft diameter), per length of wall 
1207  Extra Jet Grout Columns (8‐ft diameter), per length of wall 
1208  Extra Combi‐Wall (Choose the total length of 1 pipe pile and sheet pile section) 
1209  Extra Concrete Surface Repairs 
1210  Extra Sheet Pile Wall 
1211  Extra Deep Soil Mix Columns (3‐ft diameter), per length of wall 
1212  Placing Select Engineered Fill (in‐the‐dry) 
1213  Placing Select Engineered Fill (through the water column) 
1214  Expansion Joint Replacement 
1215  Excavation and Disposal of Unsuitable Material 
1216  Reinforcing steel locating services (GPR or similar) 


 


1.8   UNIT PRICE PAYMENT ITEMS – NOT USED 
 
 
PART 2   PRODUCTS 
 


Not Used. 
 
PART 3   EXECUTION 
 


Not Used. 
 
    ‐‐ End of Section ‐‐ 





				2021-09-21T15:54:13-0400

		Philip W Marcum












Phase II Repairs to Lake Manatee Dam  September 2021 
 


Geomembrane       SECTION 02 56 13.13 Page 1 
 


 
SECTION 02 56 13.13 


 
GEOMEMBRANE 


APPROVAL STATUS 


PREPARED BY: GA DATE 15Sept2021 CHECKED 
BY: 


DD DATE 15Sept2021 


APPROVED BY: ML              DATE 15Sept2021     


REVISION STATUS 


REV ISSUED FOR REVISED BY CHECKED 
BY 


APPROVAL APPROVAL DATE 


       


       


       


 


Engineer’s Seal 


  


Digital Signature 


 


  


GLEN ANDERSEN P.E., STATE OF FLORIDA, PROFESSIONAL ENGINEER, LICENSE NO. 77304. 


THIS ITEM HAS BEEN ELECTRONICALLY SIGNED AND SEALED BY GLEN ANDERSEN ON 15 SEPT 2021, 
USING AN SHA AUTHENTICATION CODE ISSUED BY DIGICERT. 


PRINTED COPIES OF THIS DOCUMENT ARE NOT CONSIDERED SIGNED AND THE DIGITAL SIGNATURE 
MUST BE VERIFIED ON ANY ELECTRONIC COPIES. 


 


  







Phase II Repairs to Lake Manatee Dam  September 2021 
 


Geomembrane       SECTION 02 56 13.13 Page 2 
 


 
SECTION 02 56 13.13 


 
GEOMEMBRANE  


 
PART 1   GENERAL 
 
1.2   REFERENCES 
 


The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to within the text by the basic designation only. 


 
ASTM INTERNATIONAL (ASTM) 


 
ASTM D638 (2014) Standard Test Method for Tensile Properties of 


Plastics 
 


ASTM D751 (2006; R 2011) Coated Fabrics 
 


ASTM D792 (2013) Density and Specific Gravity (Relative Density) of 
Plastics by Displacement 


 
ASTM D814 (1995; R 2020) Rubber Property - Vapor Transmission of 


Volatile Liquids 
 


ASTM D882 (2012) Tensile Properties of Thin Plastic Sheeting 
 


ASTM D1004 (2013) Initial Tear Resistance of Plastic Film and Sheeting 
 
 
 


ASTM D1505 (2018) Standard Test Method for Density of Plastics by the 
Density-Gradient Technique 


 
ASTM D1593 (2009) Standard Specification for Nonrigid Vinyl Chloride 


Plastic Film and Sheeting 
 


ASTM D1603 (2020) Carbon Black Content in Olefin Plastics 
 


ASTM D1790 (2014) Brittleness Temperature of Plastic Sheeting by Impact 
 


ASTM D3895 (2014) Oxidative-Induction Time of Polyolefins by Differential 
Scanning Calorimetry 


 
ASTM D4218 (2020) Determination of Carbon Black Content in 


Polyethylene Compounds by the Muffle-Furnace Technique 
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ASTM D4833/D4833M (2007; R 2020) Standard Test Method for Index Puncture 
Resistance of Geomembranes and Related Products 


 
ASTM D5199 (2012) Measuring Nominal Thickness of Geosynthetics 


 
ASTM D5321/D5321M (2020) Standard Test Method for Determining the Shear 


Strength of Soil-Geosynthetic and Geosynthetic-
Geosynthetic Interfaces by Direct Shear 


 
ASTM D5397 (2019a) Standard Test Method for Evaluation of Stress Crack 


Resistance of Polyolefin Geomembranes Using Notched 
Constant Tensile Load Test 


 
ASTM D5596 (2003; R 2016) Standard Test Method for Microscopic 


Evaluation of the Dispersion of Carbon Black in Polyolefin 
Geosynthetics 


 
ASTM D5721 (2008; R 2013) Air-Oven Aging of Polyolefin Geomembranes 


 
ASTM D5885/D5885M (2017) Standard Test Method for Oxidative Induction Time of 


Polyolefin Geosynthetics by High-Pressure Differential 
Scanning Calorimetry 


 
ASTM D5994/D5994M (2010; R 2015; E2015) Standard Test Method for Measuring 


Core Thickness of Textured Geomembranes 
 


ASTM D6392 (2012; R 2018) Standard Test Method for Determining the 
Integrity of Nonreinforced Geomembrane Seams Produced 
Using Thermo-Fusion Methods 


 
ASTM D6497/D6497M (2002; R 2015; E 2015) Standard Guide for Mechanical 


Attachment of Geomembrane to Penetrations or Structures 
 


ASTM D7238 (2006; R 2012) Standard Test Method for Effect of Exposure 
of Unreinforced Polyolefin Geomembrane Using Fluorescent 
UV Condensation Apparatus 


 
ASTM D7466 (2010) Standard Test Method for Measuring Asperity Height 


of Textured Geomembranes 
 


GEOSYNTHETIC INSTITUTE (GSI) 
 


GSI GRI GM7 (1995) Accelerated Curing of Geomembrane Test Strip 
Seams Made by Chemical Fusion Methods 


 
GSI GRI GM9 (1995; R 2013) Cold Weather Seaming of Geomembranes 
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1.3   PANEL LAYOUT 
 


Submit geomembrane panel layout drawings, a minimum of 7 days prior to geomembrane placement. 
 
1.4   SUBMITTALS 
 


Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES: 
 


SD-02 Shop Drawings 
 


Geomembrane Panel Layout 
 
As-Built Drawings 
 


SD-03 Product Data 
 


Materials 
 
Field Seaming 
 
Qualifications 
 


SD-04 Samples 
 
Samples 


 
SD-06 Test Reports 


 
Surface Preparation 
 
Non-Destructive Field Seam Continuity Testing 
 
Destructive Field Seam Testing 
 
Destructive Seam Test Repairs 
 
Interface Friction Testing 


 
SD-07 Certificates 


 
Samples 
 
Materials 
 
Surface Preparation 
 
Destructive Field Seam Testing 
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Destructive Seam Test Repairs 
 
Interface Friction Testing 
 
Tests 


 
1.5   QUALITY CONTROL 
 
1.5.1   Qualifications 
 
1.5.1.1   Manufacturer 
 


Manufacturer shall have produced the proposed geomembrane sheets for at least 5 completed 
projects having a total minimum area of 10 million square feet. 


 
1.5.1.2   Fabricator 
 


The fabricator is responsible for seaming geomembrane sheets into panels.  Fabricator shall have 
fabricated the proposed geomembrane panels for at least 5 completed projects having a total 
minimum area of 2 million square feet. 


 
1.5.1.3   Installer 
 


The installer is responsible for field handling, deploying, seaming, anchoring, and field Quality Control 
(QC) testing of the geomembrane.  The installer shall have installed the proposed geomembrane 
material using the same techniques as required for this project for at least 2 completed projects 
having a total minimum area of 15,000 square feet.  At least one seamer shall have experience 
seaming a minimum of 15,000 square feet of the proposed geomembrane under similar conditions 
using the same type of seaming equipment and geomembrane thickness specified for this project. 


 
1.5.1.4   QC Inspector 
 


The QC inspector is the person or corporation hired by the Contractor, who is responsible for 
monitoring and documenting activities related to the QC of the geomembrane from manufacturing 
through installation using the same techniques as required for this project.  The QC inspector shall 
have provided QC inspection during installation of the proposed geomembrane material for at least 2 
completed projects having a total minimum area of 15,000 square feet. 


 
1.5.1.5   QC Laboratory 
 


The QC laboratory shall have provided QC and/or Quality Assurance (QA) testing of the proposed 
geomembrane and geomembrane seams for at least 5 completed projects having a total minimum 
area of 15,000 square feet each.  The QC laboratory shall be accredited via the Geosynthetic 
Accreditation Institute's Laboratory Accreditation Program (GAI-LAP) for the tests the QC laboratory 
will be required to perform. 


 
1.5.2   Submittal Requirements 
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Submit manufacturer's, and fabricator's qualification statements, including resumes of key personnel 
involved in the project, a minimum of 7 days prior to geomembrane shipment.  Also submit 
installer's, QC inspector's, and QC laboratory's qualification statements including resumes of key 
personnel involved in the project a minimum of 7 days prior to geomembrane placement.  The 
submittal from the QC laboratory shall include verification that the laboratory is accredited via the 
Geosynthetic Accreditation Institute's Laboratory Accreditation Program (GAI-LAP) for the tests the 
QC laboratory will be required to perform.  The following shall also be submitted: 


 
a. Manufacturer's and fabricator's QC manuals, a minimum of 7 days prior to geomembrane 


shipment.  Installer's QC manual, a minimum of 7 days prior to geomembrane placement. 
 


b.   Geomembrane QA and QC samples. 
 


c. Manufacturer's certified raw and sheet material test reports and a copy of the QC certificates, a 
minimum of 7 days prior to shipment of geomembrane to the site. 


 
d. Certification from the QC inspector and installer of the acceptability of the surface on which the 


geomembrane is to be placed, immediately prior to geomembrane placement. 
 


e. QC inspector certified test results on all field seams.  Installer and certified QC laboratory test 
results on all destructively tested field seams.  QC inspector certified test results on all repaired 
seams.  Certified QC test results. 


 
f. Certified laboratory interface friction test results including description of equipment and test 


method, a minimum of 7 days prior to geomembrane shipment. 
 


1.6   DELIVERY, STORAGE AND HANDLING 
 
1.6.1   Delivery 
 


The QC inspector shall be present during delivery and unloading of the geomembrane.  Each 
geomembrane roll/panel shall be labeled with the manufacturer's name, product identification 
number, roll/panel number, and roll dimensions. 


 
1.6.2   Storage 
 


Temporary storage at the project site shall be on a level surface, free of sharp objects where water 
cannot accumulate.  The geomembrane shall be protected from puncture, abrasion, excessive heat or 
cold, material degradation, or other damaging circumstances.  Storage shall not result in crushing the 
core of roll goods or flattening of the rolls.  Rolls shall not be stored more than two high.  Palleted 
materials shall be stored on level surfaces and shall not be stacked on top of one another.  Ultraviolet 
sensitive materials (i.e., PVC) shall be covered with a sacrificial opaque and waterproof covering or 
placed in a temporary shelter.  Damaged geomembrane shall be removed from the site and replaced 
with geomembrane that meets the specified requirements. 


 
1.6.3   Handling 
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Rolls/panels shall not be dragged, lifted by one end, or dropped.  A pipe or solid bar, of sufficient 
strength to support the full weight of a roll without significant bending, shall be used for all handling 
activities.  The diameter of the pipe or solid bar shall be small enough to be easily inserted through 
the core of the roll.  Chains shall be used to link the ends of the pipe or bar to the ends of a spreader 
bar.  The spreader bar shall be wide enough to prevent the chains from rubbing against the ends of 
the roll.  Alternatively, a stinger bar protruding from the end of a forklift or other equipment may be 
used.  The stinger bar shall be at least three-fourths the length of the core and also must be capable 
of supporting the full weight of the roll without significant bending.  If recommended by the 
manufacturer, a sling handling method utilizing appropriate loading straps may be used. 


 
PART 2   PRODUCTS 
 
2.1   MATERIALS 
 
2.1.1   Raw Materials 
 


Resin used in manufacturing geomembrane sheets shall be made of virgin uncontaminated 
ingredients. No more than 10 percent regrind, reworked, or trim material in the form of chips or edge 
strips shall be used to manufacture the geomembrane sheets.  All regrind, reworked, or trim 
materials shall be from the same manufacturer and exactly the same formulation as the 
geomembrane sheet being produced.  No post-consumer materials or water-soluble ingredients shall 
be used to produce the geomembrane. For geomembranes with plasticizers, only primary plasticizers 
that are resistant to migration shall be used.  Submit a copy of the test reports and QC certificates for 
materials used in the manufacturing of the geomembrane shipped to the site. 


 
2.1.2   Sheet Materials 
 


Geomembrane sheets shall be reinforced and manufactured as wide as possible to minimize factory 
and field seams.  Geomembrane sheets shall be uniform in color, thickness, and surface texture.  The 
sheets shall be free of and resistant to fungal or bacterial attack and free of cuts, abrasions, holes, 
blisters, contaminants and other imperfections.  Geomembrane sheets and factory seams shall 
conform to the requirements listed in Table 1 for Manufacturing Quality Control (MQC). 


 
TABLE 1 - SMOOTH PVC GEOMEMBRANE PROPERTIES 


PROPERTY TEST VALUE MQC TESTING 
FREQUENCY (MIN.) TEST METHOD 


Thickness (minimum ave) 60 mils per roll ASTM D1593 


Thickness (min) 56 mils per roll ASTM D1593 


Specific Gravity (min) 1.2 g/ml once ASTM D792 


Tensile Properties (min)   
 


ASTM D882, Method A 


Break strength (Machine 
direction (MD) and 


Transvers direction (TD)) 


97 lb/in once  
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TABLE 1 - SMOOTH PVC GEOMEMBRANE PROPERTIES 


PROPERTY TEST VALUE MQC TESTING 
FREQUENCY (MIN.) TEST METHOD 


elongation @ break (MD 
and TD) 


400 percent once  


modulus @ 100 percent 
(MD and TD) 


41 lb/in once  


Tear Resistance (min) 10.5 lb/in once ASTM D1004, Die C 


Low Temperature, pass -20 degrees F once ASTM D1790 


Dimensional Stability 
(max) (MD and TD) 


3 percent once ASTM D1204 


Water Extraction (max) 0.2 percent loss once See Note 1 


Volatile Loss (max) 0.5 percent loss once ASTM D1203 (A) 


Resistance to Soil Burial  See Note 1 


breaking factor +/- 5 percent  once  


elongation @ break +/- 20 percent  once  


100 percent modulus +/- 20 percent  once  


Water Vapor .00000000005 m/sec once ASTM D814 


Hydrostatic Resistance 
(min) 


120 lb/sq in once ASTM D751 (A) 


NOTE 1:  Water Extraction and Resistance to Soil Burial testing shall be 
performed in accordance with manufacturer's approved procedures. 


 


 
 


TABLE 2 - PVC SEAM PROPERTIES 


PROPERTY TEST VALUE TEST METHOD 


Seam Shear Strength (min) 77 lb/in Installers approved procedure 


Seam Peel Strength (min) (1) 15 lb/in Installers approved procedure 


Note (1):  Where applicable, both tracks of a double hot wedge seam shall be tested for peel adhesion. 
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2.1.3   Factory Seams 
 


Geomembrane sheets shall be factory seamed into maximum sized panels to minimize field seaming.  
Factory seaming shall be by methods approved by the geomembrane manufacturer.  Seams shall 
meet the minimum shear and peel strength requirements shown in Table 2.  Factory seams shall 
extend to the end of the sheet so that no unbonded edges greater than 1/8 inch wide are present. 


 
2.2   TESTS, INSPECTIONS, AND VERIFICATIONS 
 
 
2.2.1   Manufacturing, Sampling, and Testing 
 
2.2.1.1   Raw Materials 
 


Raw materials shall be tested in accordance with the approved MQC manual.  Any raw material which 
fails to meet the geomembrane manufacturer's specified physical properties shall not be used in 
manufacturing the sheet.  Seaming rods and pellets shall be manufactured of materials which are 
essentially identical to that used in the geomembrane sheet.  Seaming rods and pellets shall be tested 
for density, melt index and carbon black content in accordance with the approved MQC manual.  
Seaming rods and pellets which fail to meet the corresponding property values required for the sheet 
material, shall not be used for seaming. 


 
2.2.1.2   Sheet Material 
 


Geomembrane sheets shall be tested in accordance with the approved MQC manual.  As a minimum, 
MQC testing shall be conducted at the frequencies shown in Table 1.  Sheets not meeting the 
minimum requirements specified in Table 1 shall not be sent to the site. 


 
2.3   EQUIPMENT 
 


Equipment used in performance of the work shall be in accordance with the geomembrane 
manufacturer's recommendations and shall be maintained in satisfactory working condition. 


 
PART 3   EXECUTION 
 
3.1   PREPARATION 
 
3.1.1   Surface Preparation 
 


Rocks and concrete spoil and any other material which could damage the geomembrane shall be 
removed from the surface to be covered with the geomembrane. The concrete surface or gravel layer 
beneath the geomembrane shall not have asperities greater than 1.0 inch in depth.  Each day during 
placement of geomembrane, the QC Inspector and installer shall inspect the surface on which 
geomembrane is to be placed and certify in writing that the surface is acceptable.  Repairs to the 
subgrade shall be performed at no additional cost to the County. 
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3.2   GEOMEMBRANE DEPLOYMENT 
 


The procedures and equipment used shall not elongate, wrinkle, scratch, or otherwise damage the 
geomembrane, other geosynthetic layers, or the underlying subgrade. The methods used to place 
steel and reinforced concrete over the geomembrane shall minimize wrinkles and tensile stresses in 
the geomembrane. The geomembrane shall have adequate slack to prevent the creation of tensile 
stress. The wrinkle height to width ratio for installed geomembrane shall not exceed 0.5. In addition, 
geomembrane wrinkles shall not exceed 6 inches in height. Wrinkles that do not meet the above 
criteria shall be cut out and repaired in accordance with the installer’s approved QC manual. 
Geomembrane damaged during installation shall be replaced or repaired at no additional cost to the 
County. 


 
3.3   FIELD SEAMING 
 
3.3.1   Trial Seams 
 


Trial seams shall be made under field conditions on strips of excess geomembrane.  Trial seams shall 
be made each day prior to production seaming, whenever there is a change in seaming personnel or 
seaming equipment and at least once every four hours, by each seamer and each piece of seaming 
equipment used that day.  Trial seam samples shall be collected and tested in accordance with ASTM 
D6392.  One sample shall be obtained from each trial seam.  This sample shall be at least 36 inches 
long by 12 inches wide with the seam centered lengthwise.  Ten random specimens 1 inch wide shall 
be cut from the sample.  Five seam specimens shall be field tested for shear strength and 5 seam 
specimens shall be field tested for peel adhesion using an approved quantitative tensiometer.  Where 
necessary, accelerated curing of trial seams made by chemical methods shall be conducted in 
accordance with GSI GRI GM7.  To be acceptable, 4 out of 5 replicate test specimens shall meet seam 
strength requirements specified in Table [3] [5].  If the field tests fail to meet these requirements, the 
entire operation shall be repeated.  If the additional trial seam fails, the seaming apparatus or seamer 
shall not be used until the deficiencies are corrected by the installer and 2 consecutive successful trial 
seams are achieved. 


 
3.3.2   Field Seams 
 


Panels shall be seamed in accordance with the geomembrane manufacturer's recommendations.  In 
sumps, corners and odd-shaped geometric locations, the number of field seams shall be minimized.  
Seaming shall extend to the outside edge of panels.  Soft subgrades shall be compacted and 
approved prior to seaming.  The seam area shall be free of moisture, dust, dirt, and foreign material 
at the time of seaming.  Fish mouths in seams shall be repaired. 


 
3.3.2.1   Polyethylene Seams 
 


Polyethylene geomembranes shall be seamed by thermal fusion methods.  Extrusion welding shall 
only be used for patching and seaming in locations where thermal fusion methods are not feasible.  
Seam overlaps that are to be attached using extrusion welds shall be ground prior to welding.  
Grinding marks shall be oriented perpendicular to the seam direction and no marks shall extend 
beyond the extrudate after placement.  Extrusion welding shall begin within 10 minutes after 
grinding.  Where extrusion welds are temporarily terminated long enough to cool, they shall be 
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ground prior to applying new extrudate over the existing seam.  The total depth of the grinding marks 
shall be no greater than 10 percent of the sheet thickness. 


 
3.3.2.2   Non-Polyethylene Seams 
 


Non-polyethylene geomembranes shall be seamed by methods as recommended by the 
geomembrane manufacturer.  Seaming adhesives, solvents, or chemical cleaning agents shall be 
stored away from the geomembrane and only spill-resistant containers shall be used while working 
on the geomembrane.  If low temperatures slow the curing process of chemically fused seams and 
delay seam testing, GSI GRI GM7 shall be used to accelerate sample curing. 


 
3.4   SAMPLES 
 


One QC sample, 18 inches in length, for the entire width of a roll, shall be obtained for every 100,000 
square feet of material delivered to the site.  Samples shall not be obtained from the first three feet 
of the roll.  For accordion folded geomembranes, samples of equivalent size shall be collected from 
approved locations.  The samples shall be identified by manufacturer's name, product identification, 
lot and roll/panel number.  The date, a unique sample number, and the machine direction shall also 
be noted.  In addition, a 12 inch by 12 inch QA sample shall be collected, labeled, and submitted to 
the Engineer each time QC samples are collected. 


 
3.5   TESTS 
 


Provide all QC samples to the QC laboratory to determine density, thickness, tensile strength at 
break, and elongation at break in accordance with the methods specified in Tables 1 and 2.  Samples 
not meeting the specified requirements shall result in the rejection of applicable rolls/panels.  As a 
minimum, rolls/panels produced immediately prior to and immediately after the failed roll/panel 
shall be tested for the same failed parameter.  Testing shall continue until a minimum of three 
successive rolls/panels on both sides of the original failing roll/panel pass the failed parameter. 


 
3.5.1   Non-Destructive Field Seam Continuity Testing 
 


Field seams shall be non-destructively tested for continuity over their full length in accordance with 
the installer's approved QC manual.  Seam testing shall be performed as the seaming work 
progresses, not at the completion of field seaming.  Any seams which fail shall be documented and 
repaired in accordance with the installer's approved QC manual. 


 
3.5.2   Destructive Field Seam Testing 
 


A minimum of one destructive test sample per 500  feet of field seam shall be obtained at locations 
specified by the QC Inspector in consultation with the Engineer.  Sample locations shall not be 
identified prior to seaming.  Samples shall be a minimum of 12 inches wide by 42 inches long with the 
seam centered lengthwise.  Each sample shall be cut into 3 equal pieces, with one piece retained by 
the installer, one piece given to the QC laboratory, and the remaining piece given to the Engineer for 
QA testing and/or permanent record.  Each sample shall be numbered and cross referenced to a field 
log which identifies: (1) panel number; (2) seam number; (3) date and time cut; (4) ambient 
temperature within 6 inches above the geomembrane; (5) seaming unit designation; (6) name of 
seamer; and (7) seaming apparatus temperature and pressures (where applicable).  Ten 1-inch wide 
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replicate specimens shall be cut from the installer's sample.  Five specimens shall be tested for shear 
strength and 5 for peel adhesion using an approved field quantitative tensiometer.  Jaw separation 
speed shall be in accordance with the approved QC manual.  To be acceptable, 4 out of 5 replicate 
test specimens shall meet the seam strength requirements specified in Table 2.  If the field tests pass, 
5 specimens shall be tested at the QC laboratory for shear strength and 5 for peel adhesion in 
accordance with the QC laboratory's approved procedures.  To be acceptable, 4 out of 5 replicate test 
specimens shall meet the seam strength requirements specified in Table 2.  If the field or laboratory 
tests fail, the seam shall be repaired in accordance with paragraph Destructive Seam Test Repairs.  
Holes for destructive seam samples shall be repaired the same day they are cut. 


 
3.6   DEFECTS AND REPAIRS 
 
3.6.1   Destructive Seam Test Repairs 
 


Seams that fail destructive seam testing may be overlaid with a strip of new material and seamed 
(cap stripped).  Alternatively, the seaming path shall be retraced to an intermediate location a 
minimum of 10 feet on each side of the failed seam location.  At each location a 12 by 18 inch 
minimum size seam sample shall be taken for 2 additional shear strength and 2 additional peel 
adhesion tests using an approved quantitative field tensiometer.  If these tests pass, then the 
remaining seam sample portion shall be sent to the QC laboratory for 5 shear strength and 5 peel 
adhesion tests in accordance with the QC laboratory's approved procedures.  To be acceptable, 4 out 
of 5 replicate test specimens must meet specified seam strength requirements.  If these laboratory 
tests pass, then the seam shall be cap stripped or repaired using other approved methods between 
that location and the original failed location.  If field or laboratory tests fail, the process shall be 
repeated.  After repairs are completed, the repaired seam shall be non-destructively tested in 
accordance with paragraph Non-Destructive Field Seam Continuity Testing. 


 
3.6.2   Patches 
 


Tears, holes, blisters and other defects shall be repaired with patches.  Patches shall have rounded 
corners, be made of the same geomembrane, and extend a minimum of 6 inches beyond the edge of 
defects.  Minor localized flaws shall be repaired by spot welding or seaming as determined by the QC 
inspector.  Repairs shall be non-destructively tested.  The Engineer may also elect to perform 
destructive seam tests on suspect areas. 


 
3.7   VISUAL INSPECTION AND EVALUATION 
 


Immediately prior to placing underwater, the geomembrane, seams, and non-seam areas shall be 
visually inspected by the Engineer of Record or designee for defects, holes, or damage due to weather 
conditions or construction activities.  At the Engineer’s or the QC Inspector's discretion, the surface of 
the geomembrane shall be brushed, blown, or washed by the installer if the amount of dust, mud, or 
foreign material inhibits inspection or functioning of the overlying material.  Each suspect location 
shall be non-destructively tested in accordance with paragraph Non-Destructive Field Seam 
Continuity Testing.  Each location that fails non-destructive testing shall be repaired in accordance 
with paragraph Patches and non-destructively retested. 
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After placement underwater but before covering, Contractor shall perform visual diver inspections 
and produce daily field reports with photographs documenting proper installation procedures have 
been followed in accordance with the approved shop drawings. 


 
 
3.8   PROTECTION AND BACKFILLING/COVERING 
 


The deployed and seamed geomembrane shall be covered with the specified material within 5 
calendar days of acceptance.  Wrinkles in the geomembrane shall be prevented from folding over 
during placement of cover materials.  Cover materials shall not be dropped onto the geomembrane 
from a height greater than 3 feet. 


   
-- End of Section --  
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DEWATERING 
 


 
PART 1 GENERAL 
 
1.1 DESCRIPTION 
 
Furnish, operate, and maintain dewatering measures and equipment for the control, collection, and 
disposal of ground and surface water entering excavations and for pressure relief wells as shown on 
the drawings. 
 
1.2 RELATED WORK SPECIFIED ELSEWHERE 
 


A. Specification 01 33 00 - Submittal Procedures 
B. Specification 31 00 00 - Earthwork 


 
1.3 SUBMITTALS 


A. Submit plans for dewatering the excavation areas as part of the Construction Work 
Plan before work starts for ENGINEER review and approval. Include means and 
methods for dewatering. 


B. Submit changes to dewatering means and methods to the ENGINEER for review 
before making those changes. 


 
PART 2 PRODUCTS 
 
2.1 GENERAL 


A. Provide, operate, and maintain a dewatering system to remove water from the 
cofferdam, excavations and trenches using pumps, drains, well points, piping, and 
other facilities necessary to keep the excavations free of water, as required by 
these Specifications and the Engineer. Have spare units available for immediate use 
in the event of equipment breakdowns or significant rainfall. 


 
PART 3 EXECUTION 
 
3.1  PERFORMANCE 


A. General: 


1. Perform dewatering work as necessary at no additional cost to the Owner. 


B. Excavation Dewatering: 


1. Dispose of collected construction water removed from excavations, 
dewatering of soil/sediment, stockpile containment areas, and 
decontamination water in accordance with Permit requirements. 


2. Treatment: Prior to discharge, collected construction water shall be 







temporarily stored in sediment traps or detention basins, whichever is 
more applicable to the quality of water, in accordance with FDEP 
requirements. 


3. The existing earthen fuse plug type Emergency Spillway will function as the 
principal by-pass for flows down the Manatee River. The sill elevation for 
this Spillway is 38 ft. Three of the bays will be opened by the County to 
handle the normal flows and the remaining 5 bays at elevations ranging 
from 44 ft to 45.5 ft will automatically open based on the water levels in 
the Lake. With respect to the by-pass flows, the County is responsible for: 


i. Managing the Emergency Spillway including replacing the earthen 
fuse plug; and, 


the Contractor is responsible for: 


i. Managing the downstream construction areas during high-tailwater 
events associated with high flows through the Emergency Spillway 
which includes evacuating equipment and personnel from the area 
at no additional cost to the County. 


4. Construct a bypass system (cofferdams/bladder dams, pumps, and 
associated piping and appurtenances) as necessary to direct water 
collected from dewatering activities downstream of the Stilling Basin and 
Downstream apron during excavation and backfilling to prevent 
interference with construction activities.    


5. Contractor may install a groundwater dewatering system to depress water 
table below excavation depths. CONTRACTOR responsible for management, 
sampling, and disposal of extracted groundwater. Dewatering well points 
on the Contract Drawings are shown for example only. 


6. Discharge water from groundwater dewatering system to the canal 
downstream of the area being excavated. Use turbidity curtains 
immediately downstream of the bypass and dewatering discharge points. 


 


C. Damage: 


1. Repair damage resulting from the dewatering operations or failure to 
maintain the Work in a suitable dry condition at no additional cost to the 
Owner. 


2. Incorporate both active and passive construction controls in the Emergency 
Shutdown Plan for Hurricane, Tropical Storm, or Heavy Rainfall Event to: 


i. Protect new work from being damaged; and, 


ii. Prevent flood water from passing through the spillway in the event 
of a flooding of the cofferdam. 


3. These construction controls cover every critical activity involving the safety 
of the dam and can include but are not limited to: 







i. Scheduling and sequencing repairs to the tainter and coarse screen 
gates; 


ii. Using the existing stop log to seal a bay if its tainter gate is open and 
cannot be lowered; 


iii. Managing the tailwater from the Emergency Spillway in the 
downstream repair area, etc. 


4. The cofferdam is designed to flood if the lake or waves from the lake reach 
the level indicated on the Plans. 


5. All flood water during construction is to be released through the 
Emergency Spillway 


6. Brace or otherwise protect pipelines and structures which are not stable, 
against floatation, when necessary. 


 


D. Diversion Berms: 


1. Design, construct, maintain, and remove diversion berms where necessary 
for diverting runoff away from open excavations to minimize the 
generation of liquid wastes. 
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2. Design and construct diversion berms to withstand all imposed loads to 
prevent injury to adjacent structures or property. 


 


3.2 DEWATERING THE CONSTRUCTION SITE 


A. Dewater excavation areas and other parts of the construction site and keep free of 
standing water or excessively muddy conditions as needed for the Work. 


B. Provide, install, operate, and maintain drains, sumps, pumps, and other equipment 
needed to perform the dewatering as specified. 


C. Dewatering methods that cause a loss of fines from excavation areas are not allowed. 


D. Discharge of water pumped from excavations in accordance with Section XI, 
Specification 02 72 00 - Construction Water Management. 


 


3.3 REMOVAL OF TEMPORARY WORKS 


A. When temporary works are no longer required, remove or level and grade them to the 
extent required to: present a clean appearance; prevent obstruction of water flow; 
and prevent interference with the operation of or access to permanent works. 


B. Except as otherwise specified, remove temporary underdrain piping. 


C. Continually clean up waste, debris, and leftover materials resulting from the Cutoff 
Wall, Tie-Ins, or Support Columns construction process. Dispose of these materials in 
designated areas provided by the Owner in accordance with all Federal, State, and 
local regulations and codes 


 
 
-- End of Section -- 
 





				2021-09-15T13:00:30-0400

		Glen R. Andersen
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SECTION 31 32 24 
 


VOID FILLING – DOWNSTREAM APRON DEMONSTRATION AND PRODUCTION AREAS 
 


PART 1 GENERAL 


1.1  GENERAL 


A. Summary of Work:  The work specified below includes tasks associated with filling voids 


below the downstream apron with a slurry of sand and polymer with the intent of 


providing bearing support for the downstream apron and stilling basin and allowing the 


void network to continue to serve as an underdrain while reducing further erosion/loss 


of material below the slabs.  


  


B. Work will proceed with a demonstration area, followed by an evaluation and 


recommendation by the Engineer on proceeding with production void filling for the 


remainder of the downstream apron and the stilling basin slabs.  This specification may 


be revised for production void filling by the Engineer after evaluation of the 


demonstration area.  


  


C. Specialty Geotechnical Contractor:  Nicholson Construction Company, Inc. has been 


identified as a specialty geotechnical contractor with previous project experience in void 


filling around sensitive structures using a high permeability sand with polymer as 


specified below.  Contact: Ryan Hall ryan.hall@nicholsonconstruction.com.   


 


D. Responsibilities: 


 


i. The Void Filling Subcontractor shall be responsible for tasks as outlined below, 


except for items specifically noted as responsibilities of either the Contractor or 


Engineer. 


 


ii. The Contractor shall be responsible for: 


1. Excavating soil from the borrow area, stockpiling soil near the work 


area, and providing BMPs for the borrow pit excavations and stockpile.  


See project documents for borrow pit and potential stockpile locations.   


2. Installing passive pressure relief wells with backflow preventers as 


shown in the project documents and at locations specified by the 


Engineer.   


 


iii. The Engineer (Wood) shall be responsible for observing the void filling 


operations, issuing an assessment and recommendation for proceeding with the 


production void filling, updating the specifications for production void filling as 


necessary, and providing locations for the pressure relief wells to the 


Contractor.   
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PART 2  PRODUCTS 


2.1  MATERIALS 


A. Slurry:  A slurry of sandy soil (sand), polymer, and water shall be used to fill voids 


beneath the slabs.  The slurry shall consist of the following: 


 


i. Water:  Water shall be from an on‐site fire hydrant as designated by Lake Manatee 


County.  Contractor shall secure permit from Manatee County for this water. 


 


ii. Polymer:  Polymer shall be provided by the Void Filling Subcontractor.  Polymer shall 


be a liquid fluid polymer that is certified to NSF/ANSI Standard 60, Drinking Water 


Treatment Chemicals.  The Void Filling Subcontractor shall provide a material 


specification sheet to Lake Manatee County for approval at least 30 days prior to 


use in the slurry.   


 


iii. Sand:   


 


1. The Contractor shall excavate sand from a designated borrow area as 


identified in the project documents and use appropriate BMPs for the 


excavation.  Sand shall be a predominantly sandy soil meeting the following 


requirements unless otherwise approved by the Engineer: 


a. Free of debris and organic matter; 


b. Have a maximum particle size of ¼ inch; 


c. Less than 6% fine‐grained material (less than 6% passing the #200 


sieve).   


2. The Contractor shall stockpile the sand near the work area (refer to project 


documents for location) and use appropriate BMPs for the stockpile.  Upon 


completion of the work the Contractor shall return unused sand to the 


borrow area.   


2.2  CORING AND SLURRY INJECTION EQUIPMENT 


A. The Void Filling Subcontractor shall supply all the equipment required to perform the 


work.   


 


B. Gauges:  The Void Filling Subcontractor shall provide gauges and other instrumentation 


to measure the following: 


 


i. Slurry pumping pressure at ground surface above the point of injection 


ii. Slurry flow rate 


iii. Volume of slurry pumped 


 


C. Instrumentation:  The Void Filling Subcontractor shall provide automated 


instrumentation to provide real‐time measurements of slab heave during void filling 
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operations.  The instrumentation shall be capable of providing audible/visual alarms if 


excessive heave is detected.   


PART 3  EXECUTION 


3.1  EXECUTION 


A. Excavation and Stockpiling of Sand:  The Contractor shall excavate and stockpile sand as 


noted above.  


  


B. Pre‐Work Condition Survey:  A Pre‐Work Condition Survey shall be performed to 


document the surface condition of the slab and to check presence and thickness of voids 


in the work area:   


i.  The Contractor shall provide a survey of the slab surface elevations in the work 
area.   


ii.  The Engineer or their designated on‐site representative shall provide high‐
resolution digital photographs to document the surface condition of the slab in the 
work area prior to injection.   


iii.  The Void Filling Subcontractor shall core the slab at up to 10 locations designated by 
the Engineer.  Core holes shall be at least 2 inches in diameter.  The Engineer shall 
check for the presence and thickness of voids below the slab at the core hole 
locations.  


 
C. Void Filling in the Demonstration Area:  In the Demonstration Area shown on the project 


documents, the Void Filling Subcontractor shall perform void filling below the 


downstream apron slab.  This void filling shall be completed prior to installing the 


pressure relief wells with backflow preventors in the end sill of the stilling basin.  This 


work shall consist of the following:   


i.  Slurry shall be pumped through injection points (core holes) under pressure.  Vent 


points (core holes) surrounding the injection points shall be used to check for slurry 


advancement/return. 


ii.  Sand Polymer Slurry shall be pumped into the voids at and equivalent dry unit 


weight sufficient to completely fill the voids and provide bearing for the overlying 


concrete apron.  This optimum equivalent dry unit weight shall be determined by 


trial and error in the demonstration by varying the water and polymer content and 


observing settlements after pumping and adjusting the slurry mix to achieve optimal 


void filling.  A topping‐off of each injection point may be necessary and shall be 


performed at no additional cost to the County. 


iii.  The Void Filling Subcontractor shall survey core hole locations (injection and vent 


points) and assign an identifying number.   


iv. For each injection point, the Void Filling Subcontractor shall track thickness of the 


slab, injection pressures at the slab surface, volume of slurry pumped, vent point 


spacing from the injection point, and any measured heave of the slab during 


pumping.  If a topping‐off is necessary after the primary injection, the Contractor 


shall note it for each injection location. 
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v. Throughout void filling operations, the Void Filling Subcontractor shall maintain an 


automated motorized total station (AMTS) or equivalent means of providing real‐


time measurements of the slab surface elevation.  The instrumentation shall be set 


up to provide a visual or audible alarm if measured top of slab elevations change by 


more than 0.1 inches beyond what is expected due to daily temperature variation.   


vi. If slab heave is greater than 0.1 inches during pumping, the injection pressure, vent 


point spacing, slurry mix, etc. shall be adjusted as necessary to provide filling of 


voids with minimal additional slab heave.  If the slab heaves by more than ½ inch 


from the original position (not including daily temperature variations) the 


Contractor shall stop pumping operations and shall at no additional expense provide 


alternatives to achieve optimal void filling without additional movement of the slab.   


vii. Upon completion of the void filling, the Void Filling Subcontractor shall inject a 


sufficient amount of bleach to cut the polymer and restore the permeability of the 


sand. 


viii. Upon completion of void filling, core holes downstream of the Seepage Cutoff Wall 


shall be filled with non‐shrinking neat grout.  The core holes upstream of the 


Seepage Cutoff Wall shall left open for observation during construction to 


determine which of them will be fitted with passive pressure relief wells.  This 


decision will be made by the Engineer once the contractor has completely 


encapsulated the downstream portion of the spillway with a jet grout/soil mixed 


seepage cutoff wall.  After the locations for the pressure relief wells have been 


selected, the remaining core holes shall be filled with non‐shrinking neat grout. 


ix. The Void Filling Subcontractor shall measure the moisture content and unit weight 


of the sand/polymer slurry and collect representative samples of the slurry mix at 


the injection points at least one time per day using a process to be developed in the 


demonstration area following the general principles from ASTM D7263‐21 but 


modified to accommodate a slurry.  These samples shall be tested by the 


Contractor’s QC firm for laboratory density and moisture content.  The acceptance 


criteria for the equivalent dry unit weight of the sand/polymer slurry shall be 


established from the demonstration area for the Downstream Apron by the 


Engineer. 


x. Additional samples of the slurry mix at the injection point shall be collected every 20 


cubic yards of slurry inject and placed in 3” diameter concrete molds and capped to 


prevent moisture loss.  These samples shall be submitted by the Contractor’s QC 


firm for laboratory grain size analysis (ASTM D6913) and organic content (ASTM 


D2974) and the results provided to the Engineer. 


   


D. Post‐Work Condition Survey for the Demonstration Area:  Upon completion of void filling 


in the demonstration area and subsequently following production void filling, a Post‐Work 


Condition Survey shall be performed to document changes of the surface condition of the 


slab as a result of void filling: 


i.  The Contractor shall provide a repeat survey of the slab surface elevation in the 


work area.   
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ii.  The Engineer or their designated on‐site representative shall repeat the 


photographs taken for the Pre‐Work Condition Survey. 


iii.  The Void Filling Subcontractor shall core the slab at up to 10 locations designated by 


the Engineer.  Core holes shall be at least 2 inches in diameter.  The Engineer shall 


check for the presence and thickness of voids below the slab at the core hole 


locations.  If voids are discovered then the Void Filling Subcontractor shall core 


additional holes at the direction of the Engineer to aid in evaluating the extent of 


voids and in subsequently filling them at no additional cost to the County.   


E. Evaluation and Acceptance of Demonstration Area Void Filling: 


i.  The Void Filling Subcontractor shall submit an installation data report to the 


Engineer which shall include for each injection point, the range of injection 


pressures, vent point spacing, slurry volume pumped, slurry mix ratio, equivalent 


dry density of the pumped slurry, and any measured slab heave during injection.   


ii.  The Engineer shall review data submitted by the Void Filling Subcontractor, the 


Pre‐ and Post‐Work Condition Surveys, laboratory testing data, and provide an 


installation assessment and recommendations to Lake Manatee County on 


proceeding with void filling below the downstream apron and stilling basin slabs.  


Production void filling shall not proceed without authorization from Lake Manatee 


County.   


F. Production Void Filling:  Production void filling for the downstream apron shall proceed 


upon completion and acceptance of the demonstration area, issuing of revisions to the 


specification by the Engineer, and following authorization from Manatee County.  


Production void filling shall proceed following the same steps as performed in the 


demonstration area.  


  


G. Core Hole Grouting:  See Item 3.C.viii above.   


 


H. Pressure Relief Wells with Backflow Preventers:  Upon completion of void filling, the 


Engineer shall evaluate the quantity and location of weep holes required in the 


downstream apron slab and shall provide the locations to the Contractor at least 4 weeks 


prior to the end of the construction period.  The Contractor shall construct/install up to 12 


pressure relief wells with backflow preventers in the downstream apron as shown in the 


project documents.   


 


‐‐ End of Section ‐‐ 





				j.marlon.thomas@woodplc.com

		2021-09-15T16:23:16-0500

		Wood Environment & Infrastructure Solutions, Inc.

		J. Marlon Thomas
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SECTION 32 32 25 
 


VOID FILLING ‐ STILLING BASIN 
 
PART 1  GENERAL 


1.1  GENERAL 


A. Summary of Work:  The work specified below includes tasks associated with filling voids 


below the stilling basin slabs and under the adjacent downstream training wall 


foundations with a slurry of sand and polymer with the intent of providing continuous 


bearing support while allowing the void network to continue to serve as an underdrain 


while reducing further erosion/loss of material below the slabs. 


   
B. This is an interim specification, and subject to finalization after evaluation of the 


demonstration area of the downstream apron.  Work shall not proceed until finalization 


of the specifications and authorization to proceed by Lake Manatee County.   


 
C. Specialty Geotechnical Subcontractor:  Nicholson Construction Company, Inc. has been 


identified as a specialty geotechnical contractor with previous project experience in void 


filling around sensitive structures using a high permeability sand with polymer as 


specified below.  Contact: Ryan Hall ryan.hall@nicholsonconstruction.com.   


 
D. Responsibilities: 


 


i. The Void Filling Subcontractor shall be responsible for tasks as outlined below, 
except for items specifically noted as responsibilities of either the Contractor or 
Engineer.   
 


ii. The Contractor shall be responsible for: 
 
1. Excavating soil from the borrow area, stockpiling soil near the work area, 


and providing BMPs for the borrow pit excavations and stockpile.  See 


project documents for borrow pit and potential stockpile locations.   


2. Providing equipment access to the stilling basin either by the construction 
of an earthen ramp or using a crane to lift equipment into and out of the 
stilling basin.  The scope of such work shall be coordinated between the 
Contractor and the Void Filling Subcontractor. 


3. Installing passive pressure relief wells with backflow preventers as shown in 


the project documents and at locations specified by the Engineer.   


 


iii. The Engineer (Wood) shall be responsible for observing the void filling 


operations and providing locations for pressure relief wells to the Contractor.   
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PART 2  PRODUCTS 


2.1  MATERIALS 


A. Slurry:  A slurry of sandy soil (sand), polymer, and water shall be used to fill voids 


beneath the slabs.  The slurry shall consist of the following: 


 


i. Water:  Water shall be from an on‐site fire hydrant as designated by Lake Manatee 


County.  Contractor shall secure permit from Manatee County for this water. 


 


ii. Polymer:  Polymer shall be provided by the Void Filling Subcontractor.  Polymer shall 


be a liquid fluid polymer that is certified to NSF/ANSI Standard 60, Drinking Water 


Treatment Chemicals.  The Void Filling Subcontractor shall provide a material 


specification sheet to Lake Manatee County for approval at least 30 days prior to 


use in the slurry.   


 


iii. Sand:   


 


1. The Contractor shall excavate sand from a designated borrow area as 


identified in the project documents and use appropriate BMPs for the 


excavation.  Sand shall be a predominantly sandy soil meeting the following 


requirements unless otherwise approved by the Engineer: 


a. Free of debris and organic matter; 


b. Have a maximum particle size of ¼ inch; 


c. Less than 6% fine‐grained material (less than 6% passing the #200 


sieve).   


2. The Contractor shall stockpile the sand near the work area (refer to project 


documents for location) and use appropriate BMPs for the stockpile.  Upon 


completion of the work the Contractor shall return unused sand to the 


borrow area.   


PART 2  PRODUCTS 


2.1  CORING AND SLURRY INJECTION EQUIPMENT 


A. The Void Filling Subcontractor shall supply all the equipment required to perform the 


work.   


 


B. Gauges:  The Void Filling Subcontractor shall provide gauges and other instrumentation to 


measure the following: 


 


i. Slurry pumping pressure at ground surface above the point of injection 


ii. Slurry flow rate 


iii. Volume of slurry pumped 


 


C. Instrumentation:  The Void Filling Subcontractor shall provide automated instrumentation 


to provide real‐time measurements of slab heave during void filling operations.  The 
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instrumentation shall be capable of providing audible/visual alarms if excessive heave is 


detected.   


PART 3  EXECUTON 


3.1  EXECUTION 


A. Excavation and Stockpiling of Sand:  The Contractor shall excavate and stockpile sand as 


noted above.  


  


B. Pre‐Work Condition Survey:  A Pre‐Work Condition Survey shall be performed to 


document the surface condition of the slab and to check presence and thickness of voids 


in the work area:   


i.  The Contractor shall provide a survey of the slab surface elevations in the work 
area.   


ii.  The Engineer or their designated on‐site representative shall provide high‐
resolution digital photographs to document the surface condition of the slab in the 
work area prior to injection.    


iii.  The Void Filling Subcontractor shall core the slab at up to 10 locations designated by 
the Engineer.  Core holes shall be at least 2 inches in diameter.  The Engineer shall 
check for the presence and thickness of voids below the slab at the core hole 
locations.  


  
C. Void Filling:  In the stilling basin as shown on project documents, the Void Filling 


Subcontractor shall perform void filling below the slabs.  This void filling shall be 


completed prior to installing the pressure relief wells with backflow preventors in the end 


sill of the stilling basin.  This work shall consist of the following:   


 


i. Slurry shall be pumped through injection points (core holes) under pressure.  Vent 


points (core holes) surrounding the injection points shall be used to check for slurry 


advancement/return. 


ii. Sand Polymer Slurry shall be pumped into the voids at a minimum equivalent dry 


unit weight established in the demonstration area for the Downstream Apron that is 


sufficient to optimally fill the voids and provide bearing for the overlying concrete 


apron.  A topping‐off at each injection point may be necessary and shall be 


performed at no additional cost to the County. 


iii.  The Void Filling Subcontractor shall survey core hole locations (injection and vent 


points) and assign an identifying number.   


iv.  For each injection point, the Void Filling Subcontractor shall track thickness of the 


slab, injection pressures at the slab surface, volume of slurry pumped, vent point 


spacing from the injection point, and any measured heave of the slab during 


pumping.  If a topping‐off is necessary after the primary injection, the Contractor 


shall note it for each injection location. 


v. Throughout void filling operations, the Void Filling Subcontractor shall maintain an 


automated motorized total station (AMTS) or equivalent means of providing real‐


time measurements of the slab surface elevation.  The instrumentation shall be set 
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up to provide a visual or audible alarm if measured top of slab elevations change by 


more than 0.1 inches beyond what is expected due to daily temperature variation. 


vi. If slab heave is greater than 0.1 inches during pumping, the injection pressure, vent 


point spacing, and/or slurry mix shall be adjusted as necessary to provide filling of 


voids with minimal slab heave.  If the slab heaves by more than ½ inch from the 


original position (not including daily temperature variations) the Contractor shall 


stop pumping operations and shall at no additional expense provide alternatives to 


achieve optimal void filling without additional movement of the slab.   


vii. Upon completion of the void filling, the Void Filling Subcontractor shall inject a 


sufficient amount of bleach to cut the polymer and restore the permeability of the 


sand. 


viii. Upon completion of void filling, core holes shall be left open for observation during 


construction to determine which of them will be fitted with passive pressure relief 


wells.  This decision will be made by the Engineer once the contractor has 


completely encapsulated the downstream portion of the spillway with a jet 


grout/soil mixed seepage cutoff wall.  After the locations for the pressure relief 


wells have been selected, the remaining core holes shall be filled with non‐shrinking 


neat grout. 


ix. The Void Filling Subcontractor shall measure the moisture content and unit weight 


of the sand/polymer slurry and collect representative samples of the slurry mix at 


the injection points at least one time per day using a process to be developed in the 


demonstration area following the general principles from ASTM D7263‐21 but 


modified to accommodate a slurry.  These samples shall be tested by the 


Contractor’s QC firm for laboratory density and moisture content.  The acceptance 


criteria for the equivalent dry unit weight of the sand/polymer slurry shall be 


established by the Engineer from the demonstration area for the Downstream 


Apron. 


x. Additional samples of the slurry mix at the injection point shall be collected every 20 


cubic yards of slurry injected.  These samples shall be tested by the Contractor’s QC 


firm for laboratory grainsize analysis (ASTM D6913) and organic content (ASTM 


D2974) and the results provided to the Engineer. 


 


D. Post‐Work Condition Survey:  Upon completion of void filling, a Post‐Work Condition 


Survey shall be performed to document changes of the surface condition of the slab as a 


result of void filling: 


 
i. The Contractor shall provide a repeat survey of the slab surface elevation in the 


work area. 


ii. The Engineer or their designated on‐site representative shall repeat the 


photographs taken for the Pre‐Work Condition Survey. 


iii. The Void Filling Subcontractor shall core the slab at up to 10 locations designated by 


the Engineer.  Core holes shall be at least 2 inches in diameter.  The Engineer shall 


check for the presence and thickness of voids below the slab at the core hole 


locations.  If voids are discovered then the Void Filling Subcontractor shall core 
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additional holes at the direction of the Engineer to aid in evaluating the extent of 


voids and in subsequently filling them at no additional cost to the County.  


 


E. Evaluation and Acceptance of Stilling Basin Floor Slab Void Filling: 


 


i. The Void Filling Subcontractor shall submit an installation data report to the 


Engineer which shall include for each injection point, the range of injection 


pressures, vent point spacing, slurry volume pumped, slurry mix ratio, equivalent 


dry density of the pumped slurry, and any measured slab heave during injection. 


ii. The Engineer shall review data submitted by the Void Filling Subcontractor, the Pre‐ 


and Post‐Work Condition Surveys, laboratory testing data, and provide an 


installation assessment report to Lake Manatee County.   


 


F. Core Hole Grouting:  See Item 3.C.vii above.   


 


G. Pressure Relief Wells with Backflow Preventers:  Upon completion of void filling, the 


Engineer shall evaluate the quantity and location of the pressure relief wells required in 


the stilling basin slab and shall provide the locations to the Contractor at least 4 weeks 


prior to the end of the construction period.  The Contractor shall construct/install up to 12 


pressure relief wells with backflow preventers in the stilling basin as shown in the project 


documents.  These are in addition to the pressure relief wells that will be installed through 


the end sill of the stilling basin in accordance with the project documents.  


‐‐ End of Section ‐‐   
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SECTION 31 41 16 


 
METAL SHEET PILING 


 
 
PART 1   GENERAL 
 
1.1   DESCRIPTION 
 


Design, furnish, test, and install metal sheet piles at the locations indicated on the drawings and 
specified herein. Implement a probe pile program at production pile locations as selected by the 
Contractor and approved by the Engineer. 


 
1.2   REFERENCES 
 


The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to within the text by the basic designation only. 


 
AMERICAN WELDING SOCIETY (AWS) 


 
AWS D1.1/D1.1M (2020) Structural Welding Code - Steel 


 
AWS D1.5M/D1.5 (2020) Bridge Welding Code 


 
ASTM INTERNATIONAL (ASTM) 


 
ASTM A6/A6M (2017a) Standard Specification for General Requirements for 


Rolled Structural Steel Bars, Plates, Shapes, and Sheet Piling 
 


ASTM A328/A328M (2013; R 2018) Standard Specification for Steel Sheet Piling 
 


ASTM A572/A572M (2018) Standard Specification for High-Strength Low-Alloy 
Columbium-Vanadium Structural Steel 


 
ASTM A690/A690M (2013a; R 2018) Standard Specification for High-Strength 


Low-Alloy Nickel, Copper, Phosphorus Steel H-Piles and 
Sheet Piling with Atmospheric Corrosion Resistance for Use 
in Marine Environments 


 
ASTM A857/A857M (2007; R 2013) Standard Specification for Steel Sheet Piling, 


Cold-Formed, Light Gage 
 


ASTM B221 (2014) Standard Specification for Aluminum and Aluminum-
Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes 
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ASTM B308/B308M (2010; R 2020) Standard Specification for Aluminum-Alloy 
6061-T6 Standard Structural Profiles 


 
ASTM C1077 (2017) Standard Practice for Agencies Testing Concrete and 


Concrete Aggregates for Use in Construction and Criteria for 
Testing Agency Evaluation 


 
ASTM E329 (2020) Standard Specification for Agencies Engaged in 


Construction Inspection, Testing, or Special Inspection 
 


ASTM E548 (1994; E 1995) Standard Guide for General Criteria Used for 
Evaluating Laboratory Competence 


 
FLORIDA DEPARTMENT OF TRANSPORTATION 
DIVISION 1 AND 2 (2021) STANDARD SPECIFICATIONS 
 
 


1.3   SUBMITTALS 
 


Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES: 
 


SD-01 Preconstruction Submittals 
 


Installation Procedures and Hammer Selection 
 


Testing Agency Qualifications 
 
Probe Pile Testing Program 


 
Instrumentation and Monitoring Program Report 
 


 
SD-02 Shop Drawings 


 
Metal Sheet Piling 


 
Pile Splicing 


 
Pile Placement 


 
As-Driven Survey 


 
SD-03 Product Data 


 
Driving 


 
Pile Driving Equipment 
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Sheet Pile Joint Sealant System 
 


Procedure for Insufficient Pile Length 
 


SD-06 Test Reports 
 


Materials Tests 
 


SD-07 Certificates 
 


Pile Shoe 
 


Welding Certifications 
 


Steel Plant Certificate 
 


SD-11 Closeout Submittals 
 


Pile Driving Record 
 
1.4   DELIVERY, STORAGE, AND HANDLING 
 


Conform all delivery, storage, and handling of materials to the requirements specified herein.  
Develop and submit plans for the delivery, storage, and handling of piles.  Submit delivery, storage, 
and handling plans for piles at least 30 days prior to delivery of piles to the job site. 


 
1.4.1   Delivery and Storage 
 


Materials delivered to the site must be new and undamaged and must be accompanied by certified 
test reports.  Provide the manufacturer's logo and mill identification mark on the sheet piling as 
required by the referenced specifications.  Store and handle sheet piling in the manner recommended 
by the manufacturer to prevent permanent deflection, distortion or damage to the interlocks; as a 
minimum, support on level blocks or racks spaced not more than 10 feet apart and not more than 2 
feet from the ends.  Storage of sheet piling should also facilitate required inspection activities and 
prevent damage to coatings and corrosion protection prior to installation. 


 
1.4.2   Handling 
 


Lift piles to ensure that the maximum permissible curvature is not exceeded.  Holes may be burned 
above the cutoff length for lifting piles into the leads.  If there is evidence of pile damage during 
driving due to the holes, Owner’s Representative may forbid the burning of holes.  Do not damage 
piles when dragging piles across the ground or barge deck. 


 
Inspect piles for excessive curvature and for damage before transporting them from the storage area 
to the driving area and immediately prior to placement in the driving leads.  Curvature in the pile 
must be measured with the pile laying on a flat surface and is the distance between the pile at the 
mid-length of the pile and the flat surface.  Straightness of the sections of piles must conform to AWS 
D1.5M/D1.5, Section 3.5.1.1.  Piles having excessive curvature will be rejected. 
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1.4.3   Damaged Piles 
 


Inspect each pile for straightness and structural damage before transporting them to the project site 
and immediately prior to placement in the driving leads.  Bring any damage to the attention of the 
Engineer.  Piles which are damaged during delivery, storage, or handling to the extent they are 
rendered unsuitable for the work in the opinion of the Engineer, will be rejected and removed from 
the project site, or may be repaired, if approved, at no cost to the Owner. 


 
Any pile damaged by reason of internal defects or by improper driving must be corrected by one of 
the following methods for the pile in question following approval by the Engineer: 


 
a.   The pile is withdrawn, if practicable, and replaced by a new and, if necessary, longer pile; 
b.   One or more replacement piles are driven adjacent to the defective pile; or, 
c.   A Pile Driving Analyzer Test and/or low strain pile integrity testing must be performed by the 


Contractor's Geotechnical Consultant to assess the structural integrity of the damaged pile(s). 
 


A pile driven below the specified butt elevation must be corrected by one of the following methods 
following approval by the County and the Engineer of Record: 


 
a. The pile is spliced (if approved); or, 
b. Other method proposed by Contractor. 


 
A pile driven out of its proper location or out of plumb, must be corrected by one of the following 
methods following approval by the County and the Engineer of Record: 


 
a. One or more replacement piles are driven next to the pile in question; or, 
b. Other method proposed by Contractor. 
 
A pile not achieving the design tip elevation must be corrected by one of the following methods 
following approval by the County and the Engineer of Record: 
 
a. Install grout plug to the target tip elevation to create the full-depth seepage barrier (jet grout or 


similar); or, 
b. Other method proposed by Contractor.  


 
1.5   MATERIAL CERTIFICATES 
 


For each shipment, submit certificates identified with specific lots prior to installing piling.  Include in 
the identification data piling type, dimensions, chemical composition, mechanical properties, section 
properties, heat number, and mill identification mark. 


 
PART 2   PRODUCTS 
 
2.1   METAL SHEET PILING 
 


Submit detail drawings for sheet piling, including fabricated sections, showing complete piling 
dimensions and details, driving sequence and location of installed piling. 
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a.   Include in the drawings details of top protection, special reinforcing tips, tip protection, lagging, 


splices, fabricated additions to plain piles, cut-off method, corrosion protection, and dimensions 
of templates and other temporary guide structures for installing piling.  Provide details of the 
method for handling piling to prevent permanent deflection, distortion or damage to piling 
interlocks. 


 
b.   Metal sheet piling must be hot-rolled steel sections conforming to ASTM A572/A572M, Grade 


60 
 


c.   For protection of sheet piling, coat it in accordance with Section 09 97 02 PAINTING: HYDRAULIC 
STRUCTURES 


d. Full length piles shall be used 
 
2.1.1   Interlocks 
 


The interlocks of sheet piling must be free-sliding, provide a swing angle suitable for the intended 
installation but not less than 5 degrees when interlocked, and maintain continuous interlocking when 
installed. 


 
2.1.2   General Requirements 
 


Provide sheet piles with minimum section modulus, moment of inertia, shape, and size as specified in 
the drawings.  Sheet piling including special fabricated sections must be full-length sections of the 
dimensions shown.  Provide fabricated sections conforming to the requirement and the piling 
manufacturer's recommendations for fabricated sections.  Fabricated tees, wyes and cross pieces 
must be fabricated of piling sections with a minimum web thickness of 1/2 inch.  Provide sheet piling 
with standard lifting holes.  Metalwork fabrication for sheet piling must be as specified and in Section 
05 50 14 STRUCTURAL METAL FABRICATIONS. 
 


2.1.3 SHEET PILE SEALANT SYSTEM 
 


Provide a sheet pile sealant system rated for a minimum head pressure of 60 feet in a permanent 
application for all piles. Sealant system manufacturer shall have a minimum of 10 years successful 
installation history. 


 
2.2   APPURTENANT METAL MATERIALS 
 


Provide metal plates, shapes, bolts, nuts, rivets and other appurtenant fabrication and installation 
materials conforming to manufacturer's standards and to the requirements specified in the respective 
sheet piling standards. 


 
2.3   TESTS, INSPECTIONS, AND VERIFICATIONS 
 


Requirements for material tests, workmanship and other measures for quality assurance must be as 
specified and in Section 05 50 14 STRUCTURAL METAL FABRICATIONS.  Provide manufacturer's steel 
plant certificate for Engineer of Record review and approval. 
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2.3.1   Materials Tests 
 


Submit certified materials tests reports showing that sheet piling and appurtenant metal materials 
meet the specified requirements, for each shipment and identified with specific lots prior to installing 
materials.  Material test reports must meet the requirements of ASTM A6/A6M.  Perform materials 
tests conforming to the following requirements.  Sheet piling and appurtenant materials must be 
tested and certified by the manufacturer to meet the specified chemical, mechanical and section 
property requirements prior to delivery to the site.  Testing of sheet piling for mechanical properties 
must be performed after the completion of all rolling and forming operations.  Testing of sheet piling 
must meet the requirements of ASTM A6/A6M. 


 
2.4   PILE DRIVING EQUIPMENT 
 


Submit complete descriptions of sheet piling driving equipment including hammers, extractors, 
protection caps and other installation appurtenances, prior to commencement of work.  Descriptive 
information includes manufacturer's name, model numbers, capacity, rated energy, hammer details, 
cushion material, helmet, and templates.  Provide pile driving equipment conforming to the following 
requirements.  Submit descriptions of pile driving equipment, including hammers, power packs, 
driving helmets, hammer cushions, pile cushions, leads, extractors, jetting equipment, and preboring 
equipment at least 30 days prior to commencement of work. 


 
2.4.1   DRIVING HAMMERS 
 


Hammers must be steam, air, or diesel drop, single-acting, double-acting, differential-acting, or 
vibratory type.  The driving energy of the hammers must be selected to meet the minimum 
requirements for driving in the soils identified in the GBDs and selected to prevent excessive 
movement of the existing structures and the embankment. Repair damage to piling caused by use of 
a pile hammer with excess delivered force or energy. 


 
PART 3   EXECUTION 
 
3.1   PRELIMINARY WORK 
 
3.1.1   Pile Length Markings 
 


Mark each pile prior to driving with horizontal lines at one foot intervals.  Mark the interval number 
on pile every 5 feet from pile tip. 


 
3.2   EARTHWORK 
 


Perform in accordance with Section 31 00 00 EARTHWORK.  Backfill as indicated. 
 


3.3 PROBE PILE PROGRAM 
 


Install a minimum of four probe piles at production pile locations identified by the Contractor and 
approved by the County and the Engineer of Record. Use this probe pile program to evaluate 
installation methods, anticipated driving resistance, potential refusal, vibrations from pile driving, 
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predrilling requirements, and potential grouting requirements. Adjust installation procedures and 
hammer selection to meet requirements of the Plansproject documents. 


 
3.3   INSTALLATION 
 
3.3.1  Sheet Pile Sealant System 
 


Sheet pile joint sealant system should be factory applied or applied onsite in accordance with the 
manufacturer’s installation limitations and requirements prior to driving. 


 
3.3.2   Placing and Driving 
 
3.3.2.1   Placing 
 


Submit a written description of the site-specific pile installation procedures for Engineer of Record 
review and approval.  Pile placement installation drawings and details must also be provided. 


 
Any excavation required within the area where sheet pilings are to be installed must be completed 
prior to placing sheet pilings.  Pilings properly placed and driven must be interlocked throughout their 
length with adjacent pilings to form a continuous diaphragm throughout the length or run of piling 
wall. 


 
a.   Pilings must be located as indicated.  Pilings must be installed with tolerances that will permit 


the installation of the structural steel bracing.    Manipulation of previously driven piles to force 
them into position will not be permitted.  Check all piles for heave prior to cut-off and following 
adjacent pile driving.  Re-drive all heaved piles to the required tip elevation. 


 
b.   Provide temporary wales, templates, master pilings or guide structures to ensure that the pilings 


are placed and driven to the correct alignment.  Use a system of structural framing sufficiently 
rigid to resist lateral and driving forces and to adequately support the sheet piling until design 
tip elevation is achieved. 


 
3.3.2.2   Driving 
 


Submit records of the completed sheet piling driving operations, including a system of identification 
which shows the disposition of approved piling in the work, driving equipment performance data, 
piling penetration rate data, piling dimensions and top and bottom elevations of installed piling.  The 
format for driving records must be as directed. Prior to driving pilings in water, paint a horizontal line 
on both sides of each piling at a fixed distance from the bottom so that it will be visible above the 
water line after installation.  This line must indicate the profile of the bottom elevation of installed 
pilings and potential problem areas can be identified by abrupt changes in its elevation.  Drive pilings 
with the proper size hammer and by approved methods so as not to subject the pilings to damage 
and to ensure proper interlocking throughout their lengths. 


 
a.   Maintain driving hammers in proper alignment during driving operations by use of leads or 


guides attached to the hammer.  Caution must be taken in the sustained use of vibratory 
hammers when a hard driving condition is encountered to avoid interlock-melt or damages.  
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Discontinue the use of vibratory hammers and employ impact hammers e when the penetration 
rate due to vibratory loading is one foot or less per minute. 


 
b.   Employ a protecting cap in driving when using impact hammers to prevent damage to the tops 


of pilings.  Contractor may consider the use cast steel shoe to prevent damage to the tip of the 
sheet piling.  Remove and replace pilings damaged during driving or driven out of interlock at 
the Contractor's expense.  Store Owner furnished pilings, damaged during driving, at the site as 
directed. 


 
c.  Drive pilings without the aid of a water jet.   


 
d.   Take adequate precautions to ensure that pilings are driven plumb.  Where possible, drive Z-pile 


with the ball end leading.  If an open socket is leading, a bolt or similar object placed in the 
bottom of the interlock will minimize packing material into it and ease driving for the next sheet.  
If at any time the forward or leading edge of the piling wall is found to be out-of-plumb in the 
plane of the wall the piling being driven must be driven to the required depth and tapered 
pilings must be provided and driven to interlock with the out-of-plumb leading edge or other 
approved corrective measures must be taken to insure the plumbness of succeeding pilings.  
The maximum permissible taper for any tapered piling must be 1/8 inch per foot of length. 


 
e.   Pilings in each run or continuous length of piling wall must be driven alternately in increments of 


depth to the required depth or elevation.  No piling will be driven to a lower elevation than 
those behind it in the same run except when the pilings behind it cannot be driven deeper.  
Incrementally sequence driving of individual piles such that the tip of any sheet pile must not be 
more than 4 feet below that of any adjacent sheet pile.  When the penetration resistance 
exceeds five blows per inch, the tip of any sheet pile must not be more than 2 feet below any 
adjacent sheet pile.  If the piling next to the one being driven tends to follow below final 
elevation it may be pinned to the next adjacent piling. 


 
f.   Pilings must be driven to depths shown for seepage cutoff purposes and must extend 


continuous up to the elevation indicated for the top of pilings or as necessary for the 
Contractor’s Engineer design if it is modified from the project documents.  A tolerance of +- 6 
inches from the indicated tip elevation will be permitted.  Pilings must not be driven within 100 
feet of concrete less than 7 days old. 


 
g.   Pre-augering and spudding of piles may be used at no additional cost to the Owner.  Discontinue 


pre-augering or advancing the spud piles no closer than 5-feet above the indicated pile tip 
elevation.  Drive the pile the final 5-feet of penetration. If pre-augering is performed within the 
final 5 feet of penetration, jet grouting or similar method will be required to create a low 
permeability zone at the bottom of the pile and at no additional cost to the County. 


 
3.3.3   Cutting-Off and Splicing 
 


Pilings driven to refusal or to the point where additional penetration cannot be attained and are 
extending above the required top elevation in excess of the specified tolerance must be cut off to the 
required elevation.  Pilings driven below the required top elevation and pilings damaged by driving 
and cut off to permit further driving must be extended as required to reach the top elevation by 
splicing when directed at no additional cost to the Owner.  Submit procedure for insufficient pile 
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length.  Provide pile splicing information and details for Owner review and approval prior to 
installation in the field.  If directed, pilings must be spliced as required to drive them to depths greater 
than shown and extend them up to the required top elevation. 


 
a. Pile splicing will not be permitted without approval by the Engineer.  
b. Pilings adjoining spliced pilings must be full length unless otherwise approved.  Ends of pilings to 


be spliced must be squared before splicing to eliminate dips or camber.  Pilings must be spliced 
together with concentric alignment of the interlocks so that there are no discontinuities, dips or 
camber at the abutting interlocks.  Spliced pilings must be free sliding and able to obtain the 
maximum swing with contiguous pilings.  Welding of splices must conform to the approved Shop 
Drawings provided by the Contractor.  Shop and field welding, qualification of welding 
procedures, welders, and welding operators must be in accordance with AWS D1.1/D1.1M.  
Submit welding certifications for all welders and welding operators for Owner review and 
approval. 


c.   The tops of pilings excessively battered during driving must be trimmed when directed, at no 
cost to the Owner.  Piling cut-offs will become the property of the Contractor and must be 
removed from the site. 


d.   Cut holes in pilings for bolts, rods, drains or utilities in a neat and workmanlike manner, as 
shown or as directed.  Use a straight edge in cuts made by burning to avoid abrupt nicks.  Bolt 
holes in steel piling must be drilled.    Holes other than bolt holes must be reasonably smooth 
and the proper size for rods and other items to be inserted.  All holes in steel pilings on the wet 
side of cofferdams must be made watertight by welding steel plates over the holes after the 
piling installation is completed. Do not use explosives for cutting. 


 
3.3.4 Piles Not Achieving Required Tip Elevation 
 
Sheetpiles not achieving the required tip elevation of -20 ft will not be adequate for long-term 
seepage control. Contractor will need to provide a low permeability zone to El -20 ft using jet grouting 
or similar at no additional cost to the County. 


 
3.3.4   Inspection of Driven Piling 
 


Perform continuous inspection during pile driving.  Inspect all piles for compliance with tolerance 
requirements.  Bring any unusual problems which may occur to the attention of the Engineer of 
Record.  Inspect the interlocked joints of driven pilings extending above ground.  Pilings found to be 
out of interlock must be removed and replaced at the Contractor's expense.  Use divers to inspect 
underwater interlocked joints of cofferdam sheet piling.  The inspection of cofferdams must be 
performed after driving is completed. 


 
3.3.5   Pulling and Redriving 
 


The pulling of piles will not be permitted without the Engineer’s approval.   
 
3.3.6   Testing Agency Qualifications 
 


Engage an independent testing agency qualified according to ASTM C1077 and ASTM E329 for testing 
indicated, as documented according to ASTM E548, and approved by the Engineer of Record. 
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3.3.7   Survey Data 
 


After the driving of each pile group is complete and before superimposed concrete is placed, provide 
the Engineer of Record with an as-driven survey showing actual location and top elevation of each 
pile.  Submit an as-driven survey showing actual location and top elevation of each production pile 
within 7 calendar days of completing the pile installation.  Do not proceed with placing concrete until 
the Engineer of Record has reviewed the survey and verified the safe load for the pile group driven.  
Present a survey in such form that it gives deviation from plan location in two perpendicular 
directions and elevations of each pile to nearest half inch.  Survey must be prepared and certified by a 
land surveyor licensed in Florida. 


 
3.4   INSTALLATION RECORDS 
 


Maintain a pile driving record for each sheet pile driven.  Indicate on the installation record: 
installation dates and times, type and size of hammer, rate of operation, total driving time, 
dimensions of driving helmet and cap used, blows required per foot for each foot of penetration, final 
driving resistance in blows for final 6 inches, pile locations, tip elevations, ground elevations, cut-off 
elevations, and any reheading or cutting of piles.  Record any unusual pile driving problems during 
driving.  Submit complete records to the Engineer of Record. 


 
3.5   VIBRATION CONTROL 
 


Refer to Specifications 31 62 16.13 Steel Pipe Piles, Paragraph 3.5 Vibration Control. 
 
3.6   CONSTRUCTION INSTRUMENTATION AND MONITORING PROGRAM 
 


Refer to Specifications 31 62 16.13 Steel Pipe Piles, Paragraph 3.6 Construction Instrumentation and 
Monitoring Program. 
 


   
-- End of Section -- 





				2021-09-13T17:50:42-0400

		Glen R. Andersen
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SECTION 31 62 16.13 
 


STEEL PIPE PILES 
 
PART 1   GENERAL 
 
1.1   DESCRIPTION 
 


Design, furnish, install and test steel pipe piles at the locations indicated on the drawings and 
specified herein.  Assume test pile(s) will be directed to be placed in a location(s) that can be 
incorporated into the work. 


 
1.2   REFERENCES 
 


The publications listed below form a part of this specification to the extent referenced.  The 
publications are referred to within the text by the basic designation only. 


 
AMERICAN WELDING SOCIETY (AWS) 


 
AWS D1.1/D1.1M (2020) Structural Welding Code - Steel 


 
AWS D1.5M/D1.5 (2020) Bridge Welding Code 


 
ASTM INTERNATIONAL (ASTM) 


 
ASTM A36/A36M (2019) Standard Specification for Carbon Structural Steel 


 
ASTM A53/A53M (2020) Standard Specification for Pipe, Steel, Black and Hot-


Dipped, Zinc-Coated, Welded and Seamless 
 


ASTM A109/A109M (2016; R 2018) Standard Specification for Steel, Strip, Carbon 
(0.25 Maximum Percent), Cold-Rolled 


 
ASTM A148/A148M (2020; E 2020) Standard Specification for Steel Castings, High 


Strength, for Structural Purposes 
 


ASTM A252 (2010) Standard Specification for Welded and Seamless Steel 
Pipe Piles 


 
ASTM A572/A572M (2018) Standard Specification for High-Strength Low-Alloy 


Columbium-Vanadium Structural Steel 
 


ASTM A972/A972M (2015) Standard Specification for Fusion Bonded Epoxy-
Coated Pipe Piles 


 
ASTM D1143/D1143M (2007; R 2013) Piles Under Static Axial Compressive Load 
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ASTM D3689 (2007; E 2013; R 2013) Standard Test Methods for Deep 
Foundations Under Static Axial Tensile Load 


 
ASTM D3966/D3966M (2007; R 2013; E 2013) Standard Test Methods for Deep 


Foundations Under Lateral Load 
 


ASTM D4945 (2017) Standard Test Method for High-Strain Dynamic 
Testing of Deep Foundations 


 
ASTM E94/E94M (2017) Standard Guide for Radiographic Examination Using 


Industrial Radiographic Film 
 


ASTM E164 (2019) Standard Practice for Contact Ultrasonic Testing of 
Weldments 


 
ASTM E165/E165M (2018) Standard Practice for Liquid Penetrant Examination 


for General Industry 
 


ASTM E329 (2020) Standard Specification for Agencies Engaged in 
Construction Inspection, Testing, or Special Inspection 


 
ASTM E709 (2015) Standard Guide for Magnetic Particle Examination 


 
SOCIETY FOR PROTECTIVE COATINGS (SSPC) 


 
SSPC PA 1 (2016) Shop, Field, and Maintenance Coating of Metals 
 
FLORIDA DEPARTMENT OF TRANSPORTATION 
DIVISION 1 AND 2 (2021) STANDARD SPECIFICATIONS 


 
1.3   SUBSURFACE DATA 
 


Subsurface soil data logs are provided on the project bid attachments. 
 
1.4   BASIS OF BID 
 
1.4.1   Contractor's Geotechnical Consultant 
 


Hire the services of an independent, Registered Professional Geotechnical Engineer, experienced in 
soil mechanics and Pile Dynamic Analysis, to observe test pile installation as specified herein.  The 
Contractor's Geotechnical Consultant must be independent of the Contractor and must have no 
employee or employer relationship, which could constitute a conflict of interest. 


 
1.4.2   Production Pile Acceptance Criteria 
 


Drive piles to the minimum tip elevation as indicated on the plans.   
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1.5   SUBMITTALS 
 


Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES: 
 


SD-01 Preconstruction Submittals 
 


Installation Procedures 
Contractor's Geotechnical Consultant Qualification 
Testing Agency Qualifications 
Vibration and Monitoring Plan 
Instrumentation and Monitoring Consultant Qualifications 
Instrumentation and Monitoring Program Reports 
Remediation Plan 


 
SD-02 Shop Drawings 


 
Piles 
Pile Splices 
Pile Placement 
As-Driven Survey 
Pile Load Test 
Pile Shoes 


 
SD-03 Product Data 


 
Pile Driving Equipment 
Pile Test 
Manufacturer Installed Sealant Along the Interlock for Sheet Pile Connection 
Coating System to be Installed on Portions of Pipe Pile Permanently Exposed to the 
Elements 


 
SD-05 Design Data 


 
Procedure for Insufficient Pile Tip Elevation 


 
SD-06 Test Reports 


 
Test Piles 
Load Tests 
Dynamic Pile Analysis 
Wave Equation Analysis 


 
SD-07 Certificates 


 
Pile Shoes 
Pile Splices 
Welder Certification 
Steel Plant Certification 
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Pile Material Test Report 
 


SD-11 Closeout Submittals 
 


Pile Records with Tip Elevations 
 
1.6   DELIVERY, STORAGE, AND HANDLING 
 


Conform all delivery, storage, and handling of materials to the requirements specified herein.   
 
1.6.1   Delivery and Storage 
 


Stack piles during delivery and storage so that each pile is maintained in a straight position and is 
supported every 10 feet or less along its length (ends inclusive).  Do not stack piles more than 5 feet 
high. 


 
1.6.2   Handling 
 


Lift piles to ensure that the maximum permissible curvature is not exceeded.  Holes may be burned 
above the cutoff length for lifting piles into the leads.  If there is evidence of pile damage during 
driving due to the holes, Owner’s Representative may forbid the burning of holes.  Do not damage 
piles when dragging piles across the ground or barge deck. 


 
Inspect piles for excessive curvature and for damage before transporting them from the storage area 
to the driving area and immediately prior to placement in the driving leads.  Curvature in the pile 
must be measured with the pile laying on a flat surface and in the distance between the pile at the 
mid-length of the pile and the flat surface.  Straightness of the sections of steel pipe piles must 
conform to AWS D1.5M/D1.5, Section 3.5.1.1. Piles having excessive curvature will be rejected. 


 
1.6.3   Damaged Piles 
 


Inspect each pile for straightness, structural and coating damage before transporting them to the 
project site and immediately prior to placement in the driving leads.  Bring any damage to the 
attention of the Engineer of Record.  Piles which are damaged during delivery, storage, or handling to 
the extent they are rendered unsuitable for the work, in the opinion of the Engineer of Record, will be 
rejected and removed from the project site, or may be repaired, if approved, at no cost to the Owner. 


 
Any pile damaged by reason of internal defects or by improper driving must be corrected by one of 
the following methods approved by the Engineer for the pile in question: 


 
a.   The pile is withdrawn, if practicable, and replaced by a new and, if necessary, longer pile. 


 
b.   One or more replacement piles are driven adjacent to the defective pile. 
c.   A Pile Dynamic Analysis and low integrity testing must be performed by the Contractor's 


Geotechnical Consultant to assess the structural integrity and continuity of the driven pile(s). 
 


A pile driven below the specified butt elevation must be corrected by one of the following methods 
approved by the Engineer: 
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a.   The pile is spliced (if approved). 


 
A pile driven out of its proper location or out of plumb as approved by the Engineer, must be 
corrected as follows: 


 
b.   Submit alternative method to be approved by the Engineer. 


 
1.7   QUALITY CONTROL 
 
1.7.1   Piles 
 


Prepare and submit shop drawings for piles.  Indicate placement of piles.  Indicate location of special 
embedded or attached lifting devices, employment of pick-up points, support points other than pick-
up points, and any other methods of pick-up.  Perform quality control testing of the concrete infill in 
accordance with Section 03 30 00 CAST-IN-PLACE CONCRETE. 


 
1.7.2   Quality Control Procedures 
 


Submit the pile manufacturer's quality control procedures. 
 
1.7.3   Installation Procedures 
 


a.   Submit information on the type of equipment proposed to be used, proposed methods of 
operation, method of confirming that the appropriate tip elevation has been reached, pile 
driving plan including proposed sequence of driving, and details of all pile driving equipment and 
accessories.  Submit descriptions of pile driving equipment, including hammers, power packs, 
driving helmets, hammer cushions, pile cushions, leads, extractors, and preboring equipment at 
least 30 days prior to commencement of work. 


 
b.   Provide details of pile driving equipment and a Wave Equation Analysis of pile drivability for 


selection of the hammer along with a statement of driving procedures.  Provide instructions and 
procedures on how the Contractor will perform Dynamic Pile Testing, Inspection and Monitoring 
of piles during installation and testing. The Wave Equation Analysis is to be completed by the 
Contractor's Geotechnical Consultant for each test pile location where different subsurface 
conditions exist and is to include the following information pertaining to the proposed pile 
driving equipment: 


 
(1)  Complete Pile and Driving Equipment Data Form, (which can be downloaded at: 


https://www.wbdg.org/ffc/dod/unified-facilities-guide-specifications-ufgs/forms-graphics-
tables) for each proposed pile hammer and pile type combination. 


 
(2)  Copies of computer input and output sheets and graphs showing soil resistance versus 


blow count as well as maximum tension and compression stresses versus blow count.  
Analysis must be run at the estimated tip elevation as well as other required elevations to 
define maximum stress levels in the pile during driving. 
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PART 2   PRODUCTS 
 
2.1   PILE REQUIREMENTS 
 


Order test piles 10 feet longer in length than production piles. Drive the additional test pile length 
only when based upon the recommendation of the Contractor's Geotechnical Consultant and 
approved by the Owner’s Representative.  The Contractor's Geotechnical Consultant will use test pile 
data to determine "calculated" pile tip elevation and necessary driving resistance.  This information 
will be given to the Contractor and the Engineer no later than 7 days from receipt of complete test 
data.  Use this list as the basis for ordering the piles.  Do not order piles until list is provided by the 
Contractor's Geotechnical Consultant to the Owner’s Representative.  Provide test piles 5 feet longer 
than the bid length. 


 
2.2   MATERIALS 
 
2.2.1   Steel Pipe Piles 
 


ASTM A252, Grade 3.  Provide test piles identical to those used elsewhere in the project.  Provide full 
length steel pipe piles of the shape, size and sections shown in the drawings.  Pipe piles must be 
either seamless pipe or full penetration welded with straight or spiral seams.  Pipe must be welded in 
a manner that welding will not crack or fail when the pile is subjected to its intended use, including 
during installation.  The weld seam of each length of pipe must be tested for acceptance by ultrasonic 
testing in accordance with the provisions for Nondestructive Electric Test of Weld Seam of ASTM 
A53/A53M. 


 
2.2.2   Pile Splices 
 


Submit detail drawings of shop and field pile splices prior to fabrication.  Provide ASTM A148/A148M 
Grade 90-60 proprietary pile splicer sleeves or provide ASTM A109/A109M or ASTM A36/A36M 
backing rings to prevent weld blow out during weld process.  Submit procedure for insufficient pile 
length. 


 
2.2.3   Pile Shoes 
 


Submit details about pile shoes used, if any.  ASTM A148/A148M Grade 90/60 for cast steel cutting 
shoe.  Submit Certificates of compliance certifying that materials meet the requirements specified 
herein.  Provide inside flange open end cutting shoe on all pipe piles.  Perform all welding in 
accordance with the requirements for pile splices. 


 
2.2.4   Pile Caps and Pile Inserts 
 


Provide ASTM A572/A572M Grade 50 plates for pile caps and pile inserts.  Pile caps must conform to 
details shown. 


 
2.2.5   Fabrication 
 


Fabrication must conform to the requirements shown and as specified herein and in Section 05 50 13 
MISCELLANEOUS METAL FABRICATIONS.  Submit steel plant certification. 
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2.2.5.1   Pile Splices 
 


Perform welding in accordance with the requirements for shield metal arc welding of AWS 
D1.1/D1.1M.  Submit welding procedure for shop splices and verification of welder certification and 
qualifications.  Make no more than one field splice, unless directed by the Engineer of Record.  All 
field splices must be approved by the Engineer of Record. Fabrication drawings must show all shop 
splices. 


 
Only use welders qualified by tests prescribed by AWS D1.1/D1.1M. 


 
Splice sections of pipe with an approved full penetration butt or single bevel-groove weld.  Both pipe 
ends must be square cut and seated to bear.  Use an approved jig or alignment device during welding 
to maintain the required straightness of pipe.  Field splices must be minimized or eliminated if 
possible.  No splices will be allowed in the top 25feet of pile to eliminate coating vulnerability.  For 
splices made during pile installation, rigid frame pile leads may be used as a jig in a manner approved 
by the Engineer of Record. 


 
See paragraph FIELD QUALITY CONTROL for requirements. 


 
2.2.5.2   Pile Caps 
 


Ground the top of piles sufficiently smooth to provide a good welding surface for structural-shape pile 
caps. 


 
2.2.5.3   Fusion-Bonded Epoxy Coating 
 


Pipe piles must have fusion-bonded epoxy coating applied from the cutoff elevation to 14-feet below 
mean low water.  Coating of steel surfaces with an electrostatically applied fusion-bonded epoxy must 
be in accordance with ASTM A972/A972M.  Submit supporting product data and details for fusion-
bonded epoxy coating. 


 
2.3   PILE DRIVING EQUIPMENT 
 


Select the proposed pile driving equipment, including hammers and other required items, and submit 
complete descriptions of the proposed equipment in accordance with paragraph SUBMITTALS.  Final 
approval of the proposed equipment is subject to the satisfactory completion and approval of pile 
tests.  Submit pile test plan at least 30 calendar days prior to installing any test piles.  Approval of the 
plan will not relieve the Contractor of the responsibility for structural and operational adequacies of 
the testing system.  Changes in the selected pile driving equipment will not be allowed after the 
equipment has been approved except as directed.  No additional contract time will be allowed for 
Contractor proposed changes in the equipment. 


 
2.3.1   Pile Driving Hammers 
 
Pile driving hammers to be selected by Contractor and approved by Owner’s Representative.  Provide 
impact or vibratory type pile driving hammers as needed. 
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2.3.1.1   Impact Hammers 
 


Provide air, hydraulic or diesel-powered impact pile hammers of the single-acting, double-acting, or 
differential-acting type.  The size or capacity of hammers must be as recommended by the hammer 
manufacturer for the total pile weight and the character of the soil formation to be penetrated. 
Ensure the hammer is capable of driving to a tensile capacity of 220 kips uplift load.  Hammers must 
be capable of hard driving in excess of 20 blows per one inch.  Provide boiler, compressor, or engine 
capacity sufficient to operate hammers continuously at the full rated speed.  Hammers must have a 
gage to monitor hammer bounce chamber pressure for diesel hammers or pressure at the hammer 
for air hammers.  This gage must be operational during the driving of piles and be mounted in an 
accessible location for monitoring by the Contractor and the Owner’s Representative.  Provide two 
spare operational bounce chamber read out units on site.  Provide bounce chamber pressure gage 
correction tables and charts for the type and length of hose to be used with the pressure gage to the 
Owner’s Representative.  Hydraulic hammers must be equipped with a system for measurement of 
ram energy.  The system must be in good working order and the results must be easily and 
immediately available to the Engineer.  Install an energy monitor on the hydraulic hammers and 
record readings every 10 inches of pile installation.  Use wave equation analysis to verify that the 
hammer will develop stresses within acceptable limits in the piles.  Position a pile cap or drive cap 
between the pile and hammer.  Place hammer cushion or cap block between ram and the pile cap or 
drive cap.  Hammer cushion or cap block must have consistent elastic properties, minimize energy 
absorption, and transmit hammer energy uniformly and consistently during the entire driving period. 
In accordance with paragraph SUBMITTALS, submit the following information for each impact 
hammer proposed: 


 
a.   Make and model. 


 
b.   Ram weight (pounds). 


 
c.   Anvil weight (pounds). 


 
d.   Rated stroke inches. 


 
e.   Rated energy range foot-pounds. 


 
f.   Rated speed (blows per minute). 


 
g.   Air pressure, hammer, and boiler [and] [or] compressor psi. 


 
h.   Rated bounce chamber pressure curves or charts, including pressure correction chart for type 


and length of hose used with pounds per square inch. 
 


i.   Pile driving cap, make, and weight (pounds). 
 


j.   Cushion block dimensions and material type. 
 


k.   Power pack description. 
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2.3.1.2   Vibratory Hammers 
 


The use of vibratory hammers is dependent upon satisfactory driving and load testing of piles.  Final 
approval of the proposed hammer and other driving equipment is subject to the satisfactory 
completion and approval of the pile tests.  The size or capacity of hammers must be as recommended 
by the hammer manufacturer for the total pile weight and the character of the soil formation to be 
penetrated.  The hammer must provide for maintaining a rigid connection between the hammer and 
the pile.  In accordance with paragraph SUBMITTALS, submit the following information for each 
vibratory hammer proposed: 


 
a.   Make and model. 


 
b.   Eccentric moment (inch-pounds). 


 
c.   Dynamic force (tons). 


 
d.   Steady state frequency or frequency range (cycles per minute). 


 
e.   Vibrating weight (pounds). 


 
f.   Amplitude (inches). 


 
g.   Maximum pull capacity (tons). 


 
h.   Non-vibrating mass weight (pounds). 


 
i.   Power pack description. 


 
2.3.2   Pile Driving Leads 
 


Support and guide hammers with fixed extended leads or fixed underhung leads.  For driving battered 
piles, support and guide impact hammers with three-axis, fixed-extended leads capable of 1 H and 2-
1/2 V before and after batter and 1 H on 6 V side batter, with 30-degree rotation each side of an axis 
running along the center line of rotation of the crane through the center line of the leads.  Provide 
two intermediate supports for the pile in the leads to reduce the unbraced length of the pile during 
driving and pulling. 


 
2.3.3   Pile Extractors 
 


Pile extractors may be vibratory or impact pile driving hammers.  Impact hammers are required for 
pulling piles not extractable with vibratory hammers. 


 
PART 3   EXECUTION 
 
3.1   PRELIMINARY WORK 
 
3.1.1   Wave Equation Analysis of Pile Drivability 
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a.   Prior to driving any pile, submit a pile Wave Equation Analysis, performed by Contractor's 
Geotechnical Consultant, for each size pile and distinct subsurface profile condition.  These 
analyses must take into account the proposed hammer assembly, pile cap block and cushion 
characteristics, the pile properties and estimated lengths and the soil properties anticipated to 
be encountered throughout the installed pile length based on static capacity analysis with 
consideration of driving gain/loss factors.  Only one specific model of pile hammer may be used 
for each pile type and capacity. 


 
b.   Demonstrate using the Wave Equation Analysis that the piles will not be damaged during 


driving, indicate that the driving stresses will be maintained within the limits below and indicate 
the blow count necessary to achieve the required tip elevation. 


 
Allowable Driving Stresses 


 
      Steel Piles 


 
Compression  -   0.9 fy 
Tension      -  0.9 fy 


 
Where fy is yield strength of steel 


 
c.  Perform a refined Wave Equation Analysis upon completion of the dynamic and static testing 


programs outlined in this specification section, taking into consideration the evaluated 
capacities, required tip elevations, gain/loss factors and recommended production pile lengths.  
Develop production pile driving criteria based on the results of the refined Wave Equation 
Evaluations. 


 
d.   All pile driving equipment provided by the Contractor will be subject to the approval of the 


Contractor's Geotechnical Consultant.  Complete the attached pile and driving equipment data 
form, including hammer information, in full as part of the submittal of the results of the Wave 
Equation Analyses. 


 
e.   Pay for the cost of performing the Wave Equation Analyses and include in the base bid. 


 
3.2   INSTALLATION 
 


Inspect piles when delivered and when in the leads immediately before driving.  Cut piles at cutoff 
grade by an approved method.  Where cutoff is below existing ground or mudline elevation, complete 
excavation, sheeting, and dewatering before driving pile to driving criteria. 
 


3.2.1 Probe Pile Program 
 
Install a minimum of three probe piles at production pile locations identified by the Contractor and 
approved by the County and the Engineer of Record. One of these locations shall be in each of the 
following three areas: 1) along the North Embankment Wall; 2) along the front edge of the Approach 
Slab; and, 3) along the South Embankment Wall. Perform pile load testing on each of these piles as 
specified in Section 3.3.1 Test Piles. Use the probe pile program to evaluate installation methods, pile 
capacity, anticipated driving resistance, potential refusal, vibrations from pile driving, predrilling 
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requirements, and potential grouting requirements. Adjust installation procedures and hammer 
selection to meet requirements of the project documents. 


 
 
3.2.2 Lengths of Production Piles 
 


The estimated quantities of piles are given for bidding purposes only.  Drive piles to or below 
indicated tip elevation. 


 
3.2.3   Pile Driving Records 
 


Keep a complete and accurate record of each pile driven.  Indicate the pile location, deviations from 
pile location, cross section shape and dimensions, original length, ground elevation, tip elevation, cut-
off elevations, number of blows required for each foot of penetration and number of blows for the 
last 6 inches penetration or fraction thereof as required for the "calculated" driving resistance.  
Include in the record the beginning and ending times of each operation during driving of pile, type 
and size of hammer used rate of operation, stroke or equivalent stroke for diesel hammer, type of 
driving helmet, and type and dimension of hammer cushion (capblock) and pile cushion used.  Record 
retap data and unusual occurrences during pile driving such as redriving, heaving, weaving, splicing, 
obstructions, jetting, and any driving interruptions.  Install an energy monitor on the hammers and 
record readings during pile installation.  A preprinted pile driving log for recording pile driving data 
and pile driving equipment data form can be downloaded at: https://www.wbdg.org/ffc/dod/unified-
facilities-guide-specifications-ufgs/forms-graphics-tables. 


 
3.2.4   Pile Placement and Tolerances in Driving 
 


Develop and submit a pile placement plan which shows the installation sequence and the methods 
proposed for controlling the location and alignment of piles.  Submit pile placement plans at least 30 
calendar days prior to delivery of piles to the job site.  Complete all foundation preparation in the 
area prior to the placement of piles for driving.  Accurately place piles in the correct location and 
alignments, both laterally and longitudinally and to the vertical.  Establish a permanent base line to 
provide for inspection of pile placement by the Owner’s Representative during pile driving operations 
prior to driving production piles and maintain during the installation of the production piles. 


 
Pilings must be installed with tolerances that will permit the installation of the structural steel bracing 
and sheet piling.  Manipulation of previously driven piles to force them into position will not be 
permitted.  Check all piles for heave prior to cut-off and following adjacent pile driving.  Re-drive all 
heaved piles to the required tip elevation. 
 


3.2.4.1   Survey Data 
 


After the driving of each pile group is complete and before superimposed concrete is placed, provide 
the Owner’s Representative with an as-driven survey showing actual location and top elevation of 
each pile.  Submit the as-driven survey showing actual location and top elevation of each production 
pile and test piles that will serve as a production piles within 7 calendar days of completing the pile 
installation.  Do not proceed with placing concrete until the Owner’s Representative has reviewed the 
survey and verified that the proper cutoff wall tip elevation for the pile group has been provided.  
Present a survey in such form that it gives deviation from plan location in two perpendicular 
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directions and elevations of each pile to nearest half inch.  Survey must be prepared and certified by a 
land surveyor licensed in The State of Florida. 


 
3.2.5   Pile Penetration Criteria 
 


The controlling driving resistance for production piles will be determined by the Contractor's 
Geotechnical Consultant with the governing criteria established by the required tip elevation provided 
in the project documents.  The required initial driving criteria and restrike will be established 
subsequent to the analysis of pile tests as specified in paragraph PILE TESTS. 


 
3.2.6   Pile Length Markings 
 


Mark each pile prior to driving with horizontal lines at one-foot intervals.  Mark the interval number 
on pile every 5 feet from pile tip. 


 
3.2.7   Pile Driving 
 


Notify Owner’s Representative 10 days prior to driving of test piles and load test.  Submit records for 
test piles and data for load tests.  The Contractor's Geotechnical Consultant will determine the 
terminal driving criteria based on results of dynamic pile driving tests at the end of drive or restrike, 
static load tests wave equation analysis.  Stop foundation excavation at one foot above foundation 
grade before piles are driven.  Do not drive piles within 100 feet of concrete less than 7 days old.  
Complete excavation to lines and grades shown when pile driving is completed.  Drive piles to the 
indicated tip elevation.  During initial driving and until pile tip has penetrated beyond layers of very 
soft soil or below bottom of predrilled holes, use a reduced driving energy of the hammer as required 
to prevent pile damage.  If a pile fails to reach "calculated" indicated tip elevation, or if a pile reaches 
"calculated" tip elevation without reaching required driving resistance corresponding to the required 
uplift capacity, notify Owner’s Representative and perform corrective measures as directed.  Provide 
hearing protection when noise levels exceed 140 dB.  Do not handle or move piles or pile sections in 
any manner that would result in cracking or permanent damage to the existing structures.  Piles may 
be driven without pile guides or leads providing a hammer guide frame is used to keep the pile and 
hammer in alignment. 
 
The use of a vibratory hammer will be permitted above the final 10-feet of driving below which an 
impact hammer will be required. 


 
3.2.7   Protection of Piles 
 


Take care to avoid damage to piles during handling, placing pile in leads, and during pile driving 
operations.  Support piles laterally during driving but allow rotation in leads.  Where pile or projecting 
reinforcement orientation is essential, take precautionary measures to maintain the orientation 
during driving.  Take special care in supporting battered piles to prevent excessive bending stresses in 
pile.  Maintain axial alignment of pile hammer with that of the pile.  If the Contractor elects to use a 
pile head with projecting strands or mild steel reinforcement, prevent direct impact forces from being 
transmitted through the reinforcement, by using a special driving head. 


 
3.2.8   Pulling and Redriving 
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Withdraw piles damaged or impaired for use during handling or driving, mislocated, or driven out of 
alignment beyond the maximum tolerance as directed by the Engineer.  Replace with new piles or 
cut-off and abandon damaged or impaired piles and drive new piles as directed.  Remove excess cut-
off from piles and unacceptable piles from the work site.  Perform all work in connection with 
withdrawing and removing rejected piles from the site at no additional cost to the Owner. 
 
If pipe piles meet refusal prior to achieving the design tip elevations, use alternate methods to 
advance the pile such as drilling through the pile as necessary to achieve both the required load 
capacity for cofferdam stability and the required seepage cutoff depth.  Exhaust all reasonable means 
at no additional cost to the Owner to advance the pile prior to making a request to the Engineer for 
removal. If the pile achieves the required load capacity without reaching the required tip elevation, 
jet grouting or similar method will be required to create a low permeability zone below the bottom of 
the pile to the required elevation and at no additional cost to the County. 


 
3.2.8.1   Obstructions 
 


If a pile encounters an underground obstruction of such size as to prevent driving the pile to the 
required driving criteria, drill through the center of the pile to remove the obstruction at no additional 
cost to the Owner.  If such action does not permit pile advancement, recommend alternative 
measures for approval by Owner’s Representative at no additional cost to the Owner.   


 
3.2.8.2   Splicing Piles 
 


Make splices as indicated on the approved shop drawings.  Splices must be capable of developing the 
full strength of the member in compression, tension, shear, and bending.  Submit detail drawings of 
splices and design calculations demonstrating the strength of the splice for approval. 


 
3.2.9   Jetting of Piles 
 


Water jets will not be permitted. 
 
3.2.10   Predrilling of Piles 
 


Predrilling to remove soil or other material representing the bulk of the volume of the pile to be 
driven will be permitted at no additional cost to the County.  The diameter of the hole must not 
exceed two-thirds the width of the pile. Discontinue drilling when the pile tip is approximately 10 feet 
above the required pile tip elevation.  Vibratory driving methods not allowed in the final 10 feet of 
penetration or more to meet the required driving criteria.  


 
3.2.10.1   Heaved Piles 
 


When driving piles in clusters or under conditions of relatively close spacing, perform observations to 
detect heave of adjacent piles.  Backdrive heaved piles to the required tip elevation as directed by the 
Contractor's Geotechnical Consultant, after reviewing the heave data, without additional cost to the 
Owner. 


 
3.2.10.2   Pulled Piles 
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Pull and replace piles damaged or impaired for use during driving with new piles or cut off and 
abandon and drive new piles as directed without additional cost to the Owner.  The Owner’s 
Representative may require that any pile be pulled for inspection.  Redrive piles pulled as directed 
and found to be in suitable condition at another location as directed. Replace piles pulled as directed 
and found to be damaged with new piles at the Contractor's expense. 


 
3.2.10.3   Long Piles 
 


Provide pile driving rig with rigid supports so that leads remain accurately aligned.  Where a high 
degree of accuracy is required, erect templates or guide frames at or close to the ground or water 
surface. 


 
3.2.10.4   Welding 
 


AWS D1.1/D1.1M.  Welding of splices must conform to the requirements of Section 05 50 14 
STRUCTURAL METAL FABRICATIONS.  Shop and field welding, qualification of welding procedures, 
welders, and welding operators must be in accordance with AWS D1.1/D1.1M. 


 
3.2.11   Protection of Existing Structures 
 


Mitigate impact on existing facilities due to pile driving activities in accordance with the project 
specific document. 


 
3.2.12   Concrete Infill 
 


Mix and place concrete infill in accordance with Section 03 30 00 CAST-IN-PLACE CONCRETE.  
Concrete shall be placed to the elevations as shown on the Drawings. 


 
3.3   FIELD QUALITY CONTROL 
 
3.3.1   Test Piles 
 


Ten test piles will be load load-tested as specified below to confirm that the required tip elevation has 
been reached and the required uplift capacity has been achieved.   


 
3.3.1.1   Dynamic Pile Analysis 
 


Dynamic testing provides supplemental information for evaluating pile integrity, hammer and drive 
system performance, assess pile installation driving stresses, and pile capacities.  Perform dynamic 
testing on all eight (8) of the approach channel piles and on two additional piles to be determined by 
the engineer.  Restrike all eight (8) piles a minimum of 2 days after initial driving. Restrike must be 
performed with Dynamic Pile Testing.  The minimum required tension capacity of these piles is 220 
kips.  Provide equipment to obtain dynamic measurements, record, reduce and display its data that 
meet the requirements of ASTM D4945 and Division 2 of the FDOT Specifications, Section 455 – 
Structures and Foundations.  The equipment must have been calibrated within 6 months prior to the 
start of the testing operations and thereafter throughout the contract duration.  Employ an 
independent inspection firm, hereinafter referred to as the "Contractor's Geotechnical Consultant", 
experienced in the pile driving process, monitoring of test pile installation, and in the use of the Pile 
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Driving Analyzer (PDA) and its related equipment.  Submit a performance report summarizing 
dynamic test results for piles within 7 calendar days of completing field work.  For all other piles, 
submit a performance report within one day of testing.  Submit a typed pile driving report 
summarizing the results of piles on a monthly basis.  Perform dynamic pile analysis as follows: 


 
3.3.1.2   Pile Analyzing 
 


Ten working days prior to driving the piles, submit the pile and complete driving equipment data to 
the Owner’s Representative.  The Contractor's Geotechnical Consultant must use the submitted 
information to perform wave equation analyses and must prepare a summary report of the wave 
equation results.  The wave equation analysis using GRLWEAP software by Pile Dynamics, Inc. or 
equivalent must be used to assess the ability of the proposed driving system to install the pile to the 
required uplift capacity and desired tip elevation within the allowable driving stresses.  Approval of 
the proposed driving system by the Owner’s Representative must be based upon the wave equation 
analyses indicating that the proposed driving system can develop a pile capacity of 220 kips of uplift 
at a driving resistance not greater than 20 blows per inch within allowable driving stress limits.  The 
hammer must also be sized or adjustable such that the penetration per blow at the required ultimate 
capacity does not exceed 0.5 inches. 


 
3.3.1.3   Pile Drivability 
 


Perform each dynamic pile analysis in two steps.  The first step is to check the hammer, pile and soil 
performance, and to determine the suitability of the proposed hammer for the size, length and type 
of pile being installed for the soil types encountered as the piles are driven.  This initial monitoring 
must determine whether pre-augering is appropriate, efficiency of the hammer relative to specified 
efficiency, effectiveness of cushion, level of compressive and tensile stress in pile and extent/location 
of any pile damage caused by the initial driving.  With each blow of the pile, record the information 
listed below electronically and analyze the information using the Pile Driving Analyzer: 


 
a.   Blow number 


 
b.   Blow rate per minute and stroke. 


 
c.  Input and reflected values of force and velocity. 


 
d.   Value of upward and downward traveling force wave with time. 


 
e.   Maximum and final transferred energy to pile, hammer system efficiency. 


 
f.   Maximum compressive stress, velocity, acceleration and displacement. 


 
g.   Maximum tensile stress in pile. 


 
h.   Pile structural integrity, damage detection, extent and location. 


 
i.   Bearing capacity of pile by Case method. 
 
j. Tip elevation 
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If the pile, hammer and soil performance evaluation recommend changes to the hammer stroke, pile 
cushioning, augering or any other aspect for the pile driving operation, incorporate these changes 
into production pile driving in an effort to control excessive stresses and pile damage.  Replace test 
piles damaged or broken during installation, incorporating driving modifications as determined by the 
Contractor's Geotechnical Consultant and reviewed and approved by the Owner’s Representative.  
Repeat this procedure until allowable tensile and compressive stresses are achieved in the pile and 
pile damage is minimized.  Subject selected initial driving records to rigorous computer analysis by the 
Case Pile Wave Analysis Program (CAPWAP) for determination of resistance distribution, soil 
resistance and properties, and estimation of anticipated gain/loss factors. 
 


 
3.3.1.4   CAPWAP 
 


Signal matching analysis by CAPWAP software of the dynamic pile testing data must be performed on 
data obtained from the end of initial driving and the beginning of restrike of all control piles.  
CAPWAP analyses must be performed by an engineer who has achieved Advanced Level or better on 
the PDI / PDCA Dynamic Measurement and Analysis Proficiency Test for Providers of PDA Testing 
Services. 


 
Upon completion of test pile driving, allow the piles to set-up for at least 48 hours.  After evaluation 
of pile, hammer and soil performance by the Contractor's Geotechnical Consultant, the second step of 
the dynamic pile analysis may proceed.  This portion of the evaluation requires striking the set-up 
piles a minimum of 20-50 times, or as directed by the Contractor's Geotechnical Consultant using the 
same hammer which was used for the pile driving and which will be used for production pile driving.  
"Warm up" the hammer and make it optimally ready prior to restriking, in order to avoid capacity 
losses during evaluation of restrike data.  Apply maximum hammer energy during restrike in order to 
fully mobilize the soil resistance.  However, exercise care so as to not overstress the pile.  In addition 
to those items listed above, selected restrike driving records as directed by the Contractor's 
Geotechnical Consultant are to be subjected to rigorous computer analysis by the Case Pile Wave 
Analysis Program (CAPWAP) for determination of resistance distribution, soil resistance and 
properties, and plot of applied load vs. average pile displacement based on the calculated soil 
properties. 


 
3.3.1.5   Dynamic Load Test Reporting 
 


a.   Upon satisfactory completion of each dynamic load test, submit a minimum of three copies of a 
Pile Performance Report for the Contractor by the Contractor's Geotechnical Consultant.  The 
submittal must be prepared and sealed by a Professional Engineer registered in Florida. 


 
b.   The report for the Dynamic Pile Analysis must contain the following information: 


 
(1)  Capacity of pile from Case Pile Wave Analysis Program (CAPWAP).  Information resulting 


from analysis of a selected restrike blow. 
 


(2)  Maximum and final transferred energy, hammer system efficiency during pile installation. 
 


(3)  Maximum compressive stress, velocity, acceleration and displacement. 
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(4)  Maximum tensile stress in pile. 


 
(5)  Pile structural integrity, damage detection, extent and location. 


 
(6)  Blows per minute and blow number. 


 
(7)  Input and reflection values of force and velocity, upward and downward traveling force 


wave with time. 
 


(8)  Pile skin friction and toe resistance distribution. 
 


(9)  Maximum energy transferred to pile. 
 
(10) Tip elevation 


 
 


Use either a Model 8G or PAX Pile Driving Analyzer as manufactured by Pile Dynamics, Inc., of 
Cleveland Ohio or approved equivalent, for dynamic testing of the pile hammer and for dynamic load 
testing of the test pile.  All equipment necessary for the dynamic monitoring such as sensors, cables 
or wireless transmitters, must be furnished by the Contractor's Geotechnical Consultant.  The 
equipment must conform to the requirements of ASTM D4945. 


 
No additional payment will be made for services of the Contractor's Geotechnical Consultant.  The 
Contractor's Geotechnical Consultant must be available throughout the pile driving operation to 
consult with the Engineer of Record when required by the Engineer of Record.  The cost of changes in 
the Contractor's procedure, as required by evaluation of the results of the Pile Driving Analysis, will be 
at the Contractor's expense. 


 
3.3.2   Pile Records 
 


Keep a complete and accurate record of each pile driven.  Indicate the pile location, deviations from 
pile location, cross section shape and dimensions, original length, ground elevation, tip elevation, cut-
off elevations, number of blows required for each foot of penetration and number of blows for the 
last 6 inches penetration or fraction thereof as required for the "calculated" driving resistance.  
Include in the record the beginning and ending times of each operation during driving of pile, type 
and size of hammer used rate of operation, stroke or equivalent stroke for diesel hammer, type of 
driving helmet, and type and dimension of hammer cushion (capblock) and pile cushion used.  Record 
retap data and unusual occurrences during pile driving such as redriving, heaving, weaving, splicing, 
obstructions, and any driving interruptions.  Submit to the Engineer of Record complete and accurate 
test and production pile driving records within 15 calendar days after completion of driving.  Make 
pile driving records available to the Engineer of Record at the job site, within 24 hours after each day 
of pile driving.  A preprinted pile driving log for recording pile driving data and pile driving equipment 
data form can be downloaded at: https://www.wbdg.org/ffc/dod/unified-facilities-guide-
specifications-ufgs/forms-graphics-tables. 


 
3.3.3   Testing Agency Qualifications 
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Engage an independent testing agency to observe the production piles installation.  The testing 
agency must be qualified according to ASTM E329 for testing indicated.  Submit testing agency 
qualifications to the Owner’s Representative for approval. 


 
3.3.4   Welding Inspection 
 


Employ a testing agency to perform the welding inspections as specified in the statement of special 
inspection. 


 
3.3.5   Weld Testing 
 


In addition to visual inspection, welds must be tested and inspected according to AWS D1.1/D1.1M 
and inspection procedures listed below, at testing agency's option.  Correct deficiencies in Work that 
test reports and inspections indicate do not comply with the Contract Documents.  Test 10 percent of 
pile splices, the steel pile cap splice connections and the steel pile insert connection. 


 
a.   Liquid Penetrant Inspection:  ASTM E165/E165M. 


 
b.   Magnetic Particle Inspection:  ASTM E709; performed on root pass and on finished weld.  Cracks 


or zones of incomplete fusion or penetration are not accepted. 
 
c.   Ultrasonic Inspection:  ASTM E164. 


 
3.4   TOUCHUP PAINTING 
 


Clean field welds, splices, and abraded painted areas and field-apply paint according to SSPC PA 1.  
Use same paint and apply same number of coats as specified.  Apply touchup paint before driving 
piles to surfaces that are immersed or inaccessible after driving. 


 
3.5   VIBRATION CONTROL 
 


Perform vibration monitoring at strategic locations determined by the Owner’s Representative and 
number of locations as follows:  
 
Approach Walls:   3 
Coarse Screen Chamber:  1 
Ogee:    3 
Training Walls:   3 
Fine Screen Chamber:  1 
 
Vibration Control locations will be decided by the Owner’s Representative during the pile driving 
operations.  Perform vibration monitoring seismographs, accelerometer and/or geophones within a 
distance of 200 feet from the pile driving activity.  Engage the services of a qualified, independent 
vibration consultant, acceptable to the Owner, to conduct the vibration monitoring.  The vibration 
consultant must have minimum of five years of experience in vibration monitoring.  A minimum of 14 
days before the installation of vibration monitors, submit to the Owner the name of the vibration 
consultant and a list of at least three previously completed projects of similar scope and purpose. 
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Prior to the pile driving activities, obtain baseline readings of ambient vibrations on each of the 
components of the structure being monitored.  The vibration during the pile driving activities must be 
limited to a peak particle velocity of not more than 2.0 inches per second. During pile driving 
activities, monitor the vibrations to ensure the limits are not exceeded.  If the limits are exceeded, 
cease the pile driving activity causing the vibration until the Vibration consultant and the Owner’s 
Representative are on site to observe the structures nearest to the vibration monitor which has 
exceeded the limits. Provide alternate drilling options for the Owner’s Representative to review and 
accept. 


 
The Contractor is responsible for all damages resulting from the pile driving operations and must take 
whatever measures necessary to maintain peak particle velocity within the specified limit.  After 
completion of the project, remove the vibration monitors off the site and off Owner property and 
restore the monitoring locations back to their original condition. 


 
3.6   CONSTRUCTION INSTRUMENTATION AND MONITORING PROGRAM 
 


Prepare a geotechnical instrumentation program to monitor in real time the settlement and lateral 
movement of temporary and permanent structures, utilities, embankments and excavations during 
pile driving.  The design and distribution of instrumentation must demonstrate an understanding of 
the need, purpose and application of each proposed type.  Perform vibration monitoring in 
accordance with VIBRATION CONTROL sections. 
 
Crest of the Dam: 4 (Settlement), check select control points on the structure each month for 
displacement (upstream and downstream) 
Approach Walls: 4 
Ogee:   3 
Training Walls:  4 
 
Engineer will select the locations to be monitored and reserves the right to adjust locations during 
driving operations at no additional cost to the Contractor. 


 
Monitoring must extend before, during and for a period after completion of construction activities 
related to pile driving when long-term performance issues are a concern.  The monitoring plan must 
be designed to protect adjacent structures and utilities against damage due to the pile driving 
activities.  Establish limiting values of vertical and horizontal movement for each structure and utility 
within the zone of influence, subject to review by the Owner. 
 
 Embankment: 1-inch, maximum (vertical and horizontal) 
 Concrete Structures: 1/8-inch (vertical and horizontal) 
 Bridge Deck: 1/8-inch (vertical and horizontal) 


 
Prepare a report detailing the proposed program of instrumentation and monitoring, establishing 
threshold values of monitored parameters, and describing the response plans that will be 
implemented when threshold parameters are exceeded.  The report must include details about 
instrumentation consultant's experience, appropriate types, quantities, locations and monitoring 
frequencies of the instruments. 
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Upon acceptance of the instrumentation and monitoring program, provide, install and monitor the 
instrumentation and interpret the data.  Submit instrumentation and monitoring program reports not 
less than every driving operation and no less than 1 day after the monitoring program has begun.  
Take corrective actions, as necessary, based on the field instrumentation data and as defined in the 
instrumentation and monitoring program. 


 
   


-- End of Section -- 
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SECTION 32 11 13 
 


SOIL CEMENT FULL DEPTH RECLAMATION 
 


PART 1 - GENERAL 


 SCOPE 


 Supplying equipment and materials to remove and replace existing soil cement 
stabilization on a limited test section area. 


 APPLICABLE PUBLICATIONS (NOT USED) 


 DEFINITIONS (NOT USED) 


 SUBMITTALS 


 Soil Cement Removal plan of the existing soil cement located within the test 
section limits shown on the Drawings for review and approval by the Purchaser. 


 Soil Cement Mix Design, Mixing and Transportation Plan, and Spreading and 
Compaction Plan shall be submitted to Purchaser for review and approval. 


 QUALIFICATIONS (NOT USED) 


 RESPONSIBILITIES 


The Supplier is responsible for the supply, storage, and handling of all equipment and materials 
set forth in this Specification.    Remove the existing soil cement and asphaltic concrete 
stabilization within the limits shown on the Drawings.  The soils within the limits of construction 
shall be protected throughout construction to prevent undermining of existing soil cement or soil 
that is to remain.  Install uniformly mixed soil cement slope stabilization in two (2)- 9” lifts 
achieving a minimum 28-day unconfined compressive strength of 875 lb/in2 (basis: specimen 
having length to diameter ratio of 2:1).  If a 4”x 4.584” specimen is cast using ASTM D559, then 
the unconfined compressive strength shall be 675 lb/in2 at 7 days and 1,000 lb/in2 at 28 days. 


 


 CERTIFICATIONS AND TESTING  


 The compressive strength tests shall conform to ASTM D1633, "Standard Test 
Method for Compressive Strength of Molded Soil Cement Cylinders". 


 A set of four standard cylinders shall be molded and tested from the first placement 
of 50 cubic yards, or any fraction thereof, placed each day. Additional sets shall be 
molded and tested for each additional 50 cubic yards, or fraction thereof, placed in 
the same day. 


 Unconfined compressive strength tests shall be performed on one of the cylinders 
at 7 days and two of the cylinders at 28 days, holding the fourth cylinder in reserve 
to verify the test results or test at a greater age if necessary. The acceptance of 
the test results shall be based on the average of the two specimens tested at 28 
days.  
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 The soil shall be a fine silty sand (SM or SP-SM by the Unified Soil Classification 
System (USCS)) and shall be free of clay lumps, soft or flaky particles, organic 
matter, loam, or other extraneous substances.  The soil shall have a good 
distribution of sizes and between 15 to 25% shall pass the #200 sieve.  The fines 
shall be of low plasticity or non-plastic fines.  Maximum aggregate size shall be 1- 
½”.  A certification of the gradation analysis shall be provided for the borrow source 
along with credentials that the borrow source is a State-approved aggregate 
borrow source per Chapter 14-103, FAC. 


 The Supplier shall ensure that the plant-produced soil cement mixture is a 
homogeneous and uniform mixture of soil and cement. The uniformity shall be 
checked visually as it comes out of the plant.  It also can be checked by the Supplier at the 
placement area by digging trenches or a series of holes at regular intervals for the full 
depth and inspecting the color and texture of the exposed material. When the mixture is 
of uniform color and texture from top to bottom, the mixture is satisfactory.  Soil and 
cementitious material shall be mixed sufficiently to prevent cementitious balls from 
forming when water is added. 


Allowable tolerances for soil cement uniformity are shown in Table 1. 


 


Table 1- Soil Cement Uniformity Test Tolerance 


 
 
 


Test 


Allowable 
maximum 
difference* 


 
ASTM 


standard 


Water content of mixture 15% D 2216 


Maximum density 2% D 558 D1557 


Compressive strength at 7 
days 


25% C 39 D1633 


 


 Batching or feeding operations shall conform to the mixture proportions directed 
within the tolerances shown in Table 2. 


Table 2- Tolerances for Batching or Feeding Operations 
Material Plant 


Cementitious material ± 2.0% 


Water ± 2.0% 


Soil aggregate ± 3.0% 


For batch-type plants, the variation is in percent by weight from batch weight of each material, based on 
the mixture proportions specified. For continuous feeding and mixing plants, the variation is in percent 
by weight from the mixture proportions of each material designed to be in a total timed sample obtained 
from a designated location in the plant. 


Whenever it is found that either the weighing or the batching accuracy does not comply with 
specification requirements, the plant should be shut down until necessary adjustments or repairs have 
been made. Discrepancies in recording should be corrected immediately. 
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 Batch-Mixing Plants: Accuracy of the batching equipment should be checked by 
the contractor for amount of cementitious materials and aggregate at the beginning 
of operations and at least once every 5 shifts in the presence of the engineer. Such 
checks also should be made whenever there are variations in properties of the 
fresh soil-cement, which could be the result of batching errors. Standard test 
weights accurate to 0.1% should be provided for checking plant scales. 


 Continuous-Mixing Plants: Accuracy of proportioning of the continuous-mixing 
plant should be checked by the contractor for the cementitious material, and for 
each aggregate at the beginning of construction and after every 5 shifts. The 
accuracy of proportioning should be checked by simultaneously securing timed 
samples of the cementitious materials and the aggregate as they are fed to the 
mixer, and weighing each as appropriate. 


         Monitoring Cementitious Content: The contractor should, at least once per day, 
take a sample of soil-cement and determine the cement content in accordance 
with ASTM D 5982 – Heat of Neutralization Method. At the end of each shift a 
mass balance check should be made on all cementitious materials. The amount of 
cementitious materials stored on-site and delivered that shift should be compared 
to the amount of cementitious materials used during the shift. 


         Stockpiled Aggregate: Samples from stockpiles for moisture-density tests and mix 
design should be obtained by the engineer by taking a minimum of four face cuts 
at different locations on a stockpile and blending the sampled material. A minimum 
of one moisture-density relation should be determined in accordance with ASTM 
D 558 for each 1,000 cu yd of stockpiled soil aggregate or one per stockpile, 
whichever is less. In addition, one sieve analysis should be performed in 
accordance with ASTM C 136 and ASTM C 117 and one Atterberg limit test in 
accordance with ASTM D 4318 for each of the four face cuts of stockpiled 
aggregate, and one for the blend of the four face cuts. 


 Batched Aggregate: At least once during each shift in which soil-cement is being 
placed, there should be one sieve analysis performed on soil aggregate from the 
batching plant in accordance with ASTM C 136 for aggregates. When two 
consecutive tests show the soil aggregate to be deficient in grading, the mixing 
operation should be stopped until acceptable material is furnished for delivery to 
the mixer. Each time a moisture-density relation is determined, an additional 
gradation analysis in conformance with ASTM C 136 should be performed, 
corresponding to the material used in the moisture-density relation.  When the 
amount passing any sieve is outside the specification limits or tolerances, the 
aggregate should be immediately resampled and retested. If the second sample 
fails on the same sieve, immediate steps should be taken to correct the grading. 


 Moisture Content: The contractor should conduct at least two tests for moisture 
content in accordance with either ASTM C 70 or ASTM C 566 during each 8-hour 
period of mixing plant operation.  The first test should be at the beginning of each 
shift and subsequent tests should be selected randomly within the 8-hour period. 
Additional tests should be made whenever there is excessive variation in 
workability of the soil-cement. 


 Placement Area: The contractor should inspect foundation or construction joints 
prior to each lift of soil-cement placement. The contractor should obtain approval 
from the engineer prior to placing soil-cement at the start of each shift and at 
previously placed joints.  The contractor should not permit placement to begin until 
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there is adequate equipment, manned by competent operators, available for 
compacting the soil-cement. Placement should be temporarily discontinued if any 
lift is inadequately compacted until such time as that lift has been reworked, 
retested, and meets the density requirements.  The contractor's quality control 
personnel should supervise all placement operations and should be responsible 
for measuring and recording soil-cement temperature, air temperature, weather 
conditions, time of placement, yardage placed, and method and location of 
placement. The engineer will provide quality assurance over placing operations. 


 Curing: The curing operation should be inspected to assure that the surface of the 
permanently exposed soil-cement is kept moist (or wet) continuously until the end 
of the curing period. All temporarily exposed soil-cement should be kept moist.  
The engineer should be notified when any soil-cement surface is allowed to dry 
before the end of the curing period, and immediate steps should be taken to correct 
the situation. 


 Density: Field density testing should be performed by the engineer on the soil-
cement in accordance with ASTM C 1040 as soon as possible, but within 30 
minutes, after the completion of vibratory rolling. Only wet density should be used 
for evaluation. The test should be performed using a single probe nuclear density 
gauge operating in the direct transmission mode so density of the full depth of the 
soil-cement can be measured. Each test should include readings near the  bottom 
of lift and at 3-in. (76-mm) increments; however, only the deepest reading should 
be used to evaluate the density. Both wet and dry densities should be reported, as 
well as individual readings. Periodically, densities should be determined by the 
sand core method (ASTM D 1556) as a check against the results obtained by the 
nuclear density gauge.  If any nuclear density gauge reading is below 96%, another 
test will be performed within a 5 to 8 ft (1.5 to 2.5 m) radius of the previous testing 
location. If the adjacent reading is also below the density requirements, additional 
vibratory roller passes should be made across the full lane width between the last 
testing location that produced an acceptable reading and the placement 
operations. If additional vibratory roller passes cause the density to decrease or 
cause the surface texture and appearance to deteriorate in the opinion of the 
engineer, the placing operation should be discontinued until appropriate 
adjustments are made to the moisture content of the mixture, placement 
operations, rolling procedures, or other operations to assure that the specified 
density and surface requirements can be achieved.  Density tests should be taken 
at least one test per work shift and at least one density test per lift. The moving 
average of any five consecutive in-place density tests should not be less than 98% 
of the maximum density obtained by ASTM D 558, with no individual test less than 
95%. Additional tests should be made during start-up and when problems with 
attaining required density occur. 


 Moisture Content: The moisture content should be determined in accordance with 
ASTM D 3017 at the same depths as the density testing and in accordance with 
ASTM C 566 at least once a day.   


 Compressive Strength: The engineer should make at least three compressive 
strength specimens for each 1,000 cu yd or less of soil-cement placed. A “test” is 
defined as the average of two companion soil-cement cylinders. Samples should 
be taken from the placement area prior to compaction. Tests should determine the 
1-day and 7-day compressive strengths in accordance with ASTM D 1633, Method 
A, except that curing of specimens in the mold will be required only for the length 
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of time necessary to satisfactorily remove the specimens from the mold without 
damage to the specimens.  Some engineers also will determine the 3-day 
compressive strength. The 1-day compressive strength test can be used to monitor 
the daily production of the central mixing plant and to adjust soil-cement mixture 
proportions. Table 3 shows the typical relationship of the 1-day, 3-day, and 28-day 
compressive strengths to the 7-day design strength.  The 7-day compressive 
strength test typically will be used for final acceptance of the soil-cement. 


 


Table 3- Relationship of Various Ages as Percentage of 7-Day Compressive Strength 


 
1-day 3-day 28-day 


Range % Average % Range % Average % Range % Average 


40-60 50 60-80 70 120-150 130 


 


 Temperature: The temperature of the soil-cement mixture usually is taken at the mixing 
plant and at the placement area on randomly selected batches of each mix design of soil-
cement used per shift of placement. Additional tests usually are made when rapid set time 
or workability loss is reported. The engineer should be notified whenever the soil-cement 
temperature falls below 40°F (4°C) or is above 90°F (32°C). In such cases remedial action 
or even discontinuation of placement may be required. 


 INSPECTION COORDINATION  


 The Supplier shall provide access to the Work for the Purchaser Representative 
on a continual basis as required for inspection and testing. 


 WARRANTY (NOT USED) 


PART 2 - PRODUCTS  


 SOIL CEMENT MIX 


 The soil cement mix shall contain 12.5% portland cement.  The soil shall be a silty 
sand or fine silty sand classified as SM or SP-SM.  Maximum aggregate size shall 
be 1 ½” in size.  A minimum of 85% of the soil aggregate shall pass a No. 4 sieve 
and between 15 and 25% shall pass the No. 200 sieve.  The soil shall be of low 
plasticity or have non-plastic fines and shall be absent of clay balls.  Water used 
for the mix shall be free of soluble sulfate salts and should be of quality normally 
accepted for use in concrete structures. 


 


PART 3 - EXECUTION 


 SOIL CEMENT DELIVERY 


 The mixing plant shall be of adequate capacity that the capacity of the equipment 
can produce adequate quantities of the required uniform mixture within the 
required time limits. Provisions for routine equipment cleanout to ensure consistent 
mixture quality shall be provided. 
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 The Supplier’s on-site construction superintendent and the soil cement supplier 
shall attend a pre-placement meeting with the Purchaser Representative at least 
two weeks prior to the first scheduled placements. The soil cement placement plan 
may be revised at the request of the Supplier or Purchaser Representative based 
on the meeting. Soil cement placement shall not proceed until the revised 
placement plan has been submitted and approved by the Purchaser.   


 The maximum time allowed for the soil cement to be spread into the fill from 
discharge from the mixer shall not exceed 30 minutes.   


  The soil-cement mixture should be transported to the site in trucks having clean, 
tight, and smooth beds to facilitate construction and minimize contamination of the 
mix. Trucks may have to be covered to prevent excessive drying by wind or 
contamination of the mix by rain or dust. 


 The soil surface subgrade shall be compacted to at least 95% of its modified 
Proctor maximum dry density (ASTM D-1557) prior to placement of the soil 
cement. 


 SOIL CEMENT PLACEMENT 


 The Supplier shall give the Purchaser Representative a minimum of two days 
advance notice of a soil cement placement date. 


 Soil cement placement shall not be started until the Purchaser has inspected and 
approved all methods of mixing, conveying, spreading, consolidating, finishing, 
curing, and protection of the soil cement. 


 The soil cement shall be deposited in a manner meeting with the approval of the 
Purchaser. The Purchaser may stop the Supplier from placing soil cement in the 
event of adverse or even threatening adverse weather conditions when, in the 
Purchaser’s opinion, these weather conditions may adversely influence the proper 
placing of the concrete. 


 All equipment proposed for use in mixing, conveying, placing and compacting 
concrete shall be approved by the Purchaser prior to its use. All the necessary 
equipment for any particular placement shall be on site and proven to be in working 
condition before the placement commences, with backup equipment on site as 
determined by the Purchaser. The equipment shall be well maintained, suitable in 
kind, and adequate in capacity for the work. 


 In preparation for the soil cement placement, all soils/sediments, loose soil-
cement, debris and other deleterious matter shall be removed from the interior of 
the proposed fill area. 


 All transporting and handling equipment shall be thoroughly cleaned. 


 Soil cement shall be conveyed from the mixer to the place of final deposit by a 
method that will prevent separation and loss of materials. Only equipment of such 
size and design as to ensure a practically continuous flow of soil cement at the 
delivery end without loss or separation of materials shall be used. Soil cement shall 
be deposited as nearly as possible in its final position to avoid segregation due to 
re-handling and flowing. Deliveries should be scheduled so that soil-cement will be 
spread and rolled within the time limit specified in Section 3.02(L). Loads that have 
crusts of partially hardened material or have become wet by rain should not be used. 
Rubber tired vehicles transporting soil-cement may travel across compacted soil-cement 
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only for the purposes of depositing the subsequent lift. Vehicles transporting soil-cement 
should be operated to prevent sudden stops, sharp turns, or other operations that 
damage the surface of the previously compacted lift. When dumping soil-cement, it 
should not free fall more than 5 ft  or be piled higher than 5 ft. 


 Soil cement shall be placed at such a rate that it is at all times plastic and flows 
readily. Once soil cement placement is started, it shall be a continuous operation 
until placement of the panel or section is complete. 


 Soil cement batches delivered to the job site shall be kept as uniform as possible in 
consistency and strength. The following shall be considered a basis for the 
rejection of the soil cement delivered to the site: 


 Soil cement that has been contaminated with foreign material; 


 Slump exceeding maximum specified; 


 Percent of entrained air outside specified limits; and 


 The maximum time allowed for discharge has been exceeded. 


 All necessary precautions should be taken to prevent damage to completed soil-cement 
by the equipment and to prevent the deposition of raw earth or foreign materials 
between layers of soil-cement. Earth ramps crossing completed soil cement must 
have at least 2 ft of compacted thickness. Where ramps are constructed over soil-
cement that is not to final grade, all foreign materials must be removed prior to 
continuation of the soil-cement construction. 


 The equipment for spreading the soil-cement mixture should be suitable for the 
purpose and be capable of discharging the mixture in layers to produce reasonably 
smooth uniform surfaces. The equipment should be controllable so as to produce 
layers which when compacted will each be approximately of the specified 
thickness. Under no condition should tracked vehicles be operated on other than 
fresh uncompacted soil-cement. Soil-cement mixtures should be placed and 
distributed in such a manner as to produce a reasonably smooth and uniform 
surface in layers of such uncompacted thickness that when compacted each layer 
will be 9 inches in thickness. The contractor must demonstrate that proper 
densities could be obtained to full depth in a test section. The soil-cement should 
be placed and compacted as rapidly as possible. Soil-cement should be placed in 
successive horizontal layers for most applications. Placing soil-cement during 
excessively hot, cold, or wet weather should be avoided where possible.   


 The active working area must be limited such that no more than 1 ½ hours have 
passed since the soil-cement was mixed until final compaction is achieved. 


 Compaction is accomplished by tamping rollers, pneumatic- tired rollers, steel-
wheeled rollers, vibratory compactors, or other approved equipment well suited to 
the material being compacted. The equipment should provide uniform compaction 
across the width of the equipment for each pass. Trucks, tractors, or other hauling 
equipment should not be used for compaction of soil-cement mixtures. Light, walk-
behind, or similar sized vibratory rollers and mechanical tampers should be used 
for compacting areas inaccessible to the large rollers. This equipment must be able 
to compact the soil-cement to the required densities. At the start of compaction, 
the mixture should be in a uniform, loose condition throughout its full depth. No 
section should be left undisturbed for longer than 30 minutes during compaction 
operations. Compaction of each layer should be done in such a manner as to 
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produce a dense surface, free of compaction planes, within 1 ½ hours from the 
time cement is added to the mixture. 


 Readings to determine the density of compacted soil-cement should be made 
using a single probe nuclear density gauge. The number of tests per lift will vary 
depending on the size of the project and the surface area of each lift. Density tests 
should be taken at least one test per work shift and at least one density test per 
lift. The moving average of any five consecutive in-place density tests should not 
be less than 98% of the maximum density obtained by ASTM D 558, with no 
individual test less than 95%. 


 SURFACE FINISH & CURING 


 After compaction to the required lines and grades, the soil cement surface shall be 
reasonably smooth and free of surface tears and rock pockets. Any trimming to 
remove loose soil-cement, or as indicated on project drawings, must be completed 
within 6 hours from the time of mixing. 


 Temporarily exposed surfaces of soil-cement that will be in contact with 
succeeding layers of soil-cement should be kept continuously moist by water 
curing until placement of the subsequent layer. Curing of permanently exposed 
surfaces should begin immediately after compaction and shall continue for at least 
7 days. Soil-cement should be cured and protected from premature drying, 
extremes in temperature, rapid temperature change, freezing, mechanical 
damage, and exposure to rain or flowing water. All equipment needed for adequate 
curing and protection should be on hand and ready to install before actual 
placement begins. All soil cement should be protected from the damaging effects 
of rain for 8 hours and of flowing water for 7 days.  Horizontal surfaces that will be 
exposed permanently may be cured by covering with a minimum uniform thickness 
of 6 in. of continuously saturated sand. Temporarily exposed surfaces should not 
be cured by saturated sand.   


 Water trucks may be used to keep surfaces wet at all times. The water truck should 
be supplemented, as necessary, by mists from hand-held hoses. The spray should 
cover all portions of the soil-cement surface. All spray nozzles both on the trucks 
and the hand-held hoses should be of a type that produces a true fog spray without 
any concentrated streams of water. The mist should not be applied in a 
channelized or pressurized manner that in any way erodes the surface of the soil-
cement. It also should be applied at a rate which does not cause ponding at the 
surface.  


 An approved sprinkler system consisting of pipelines and rotating or other 
approved types of sprinklers may be used. Sprinklers should deliver a fine mist of 
water and should not cause any erosion to the surface of the soil-cement. The 
sprinkler system should cover all portions of the soil-cement surface, and keep the 
surface wet at all times. 


 


END OF SECTION  
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SECTION 35 31 19 
 


CONCRETE SLOPE PAVEMENT 
 


PART 1 - GENERAL 


 SCOPE 


 Supplying labor, equipment and materials and utilize appropriate means and 
methods for the installation of turbidity controls, surface preparation and 
excavation of key trenches necessary and sufficient to meet all requirements 
specified herein, comply with the requirements in any applicable permits and any 
other requirements to satisfy the authorities having jurisdiction.  


 APPLICABLE PUBLICATIONS 


 The environmental protection rules and standards in the applicable sections of the 
Florida Administrative Code (F.A.C.) incorporated herein by reference are:  


 http://www.dep.state.fl.us/legal/Rules/rulelistnum.htm 


 Design and Performance Standards - 62-25.025 F.A.C. 


 Quality Assurance - 62-160 F.A.C. 


 Surface Waters of the State - 62-301 F.A.C. 


 Surface Water Quality Standards - 62-302 F.A.C. 


 Generic Permits - 62-621.300(2) & (4) F.A.C. 


 American Society of Testing Materials, (ASTM – latest edition): 


 ASTM A1064: 


Standard Specification for Carbon-Steel Wire and Welded Wire 
Reinforcement, Plain and Deformed. 


ASTM A276: 


Standard Specification for Stainless Steel Bars & Shapes. 


 ASTM C33: 


Standard Specification for Concrete Aggregates. 


 ASTM C39: 


Standard Test Method for Compressive Strength of Cylindrical Concrete 
Specimens.  


 ASTM C94: 


Standard Specification for Ready-Mixed Concrete. 


 ASTM C105: 


Standard Specification for Portland Cement. 


 ASTM C143: 


Standard Testing Method for Slump of Portland Cement Concrete. 
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 ASTM C231: 


Standard Test Method for Air Content of Freshly Mixed Concrete by the 
Pressure Method.  


 ASTM C260: 


Standard Specification for Air-Entraining Admixtures for Concrete. 


 ASTM C494: 


Standard Specification for Chemical Admixtures for Concrete. 


 ASTM C1017: 


Standard Specification for Chemical Admixtures for Use-In Producing 
Flowing Concrete. 


 ASTM C309: 


Standard Specification for Liquid Membrane-Forming Compounds for Curing 
Concrete. 


 ASTM C171: 


Standard Specification for Sheet Materials for Curing Concrete.  


 American National Standards Institute/American Welding Society, (ANSI/AWS): 


 ANSI/AWS D 1-4: 


Structural Welding Code – Reinforcing Steel. 


 American Concrete Institute, (ACI):  


 ACI 301:  


Specification for Structural Concrete. 


 ACI 304.6R-00: 


Guide for Measuring, Mixing, Transporting, and Placing Concrete. 


 ACI 305R-10: 


Specification for Hot Weather Concreting. 


 ACI 306R-10: 


Specification for Cold Weather Concreting. 


 ACI 318: 


Building Code Requirements for Structural Concrete. 


 ACI 347: 


Guide to Formwork for Concrete. 


 ACISP 04: 


Formwork for Concrete. 


 ACISP 66: 


ACI Detailing Manual. 


 Florida Department of Transportation 
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 Standard Specifications for Road and Bridge Construction, latest edition 


 DEFINITIONS (NOT USED) 


 SUBMITTALS 


 All proposals and submissions by the Supplier and all responses by the Owner’s 
Representative shall be in writing. Acceptance of the Supplier's proposals and 
submissions by the Owner’s Representative shall not relieve the Supplier of his 
responsibility for the work as defined by the Contract. 


 The Supplier shall submit a detailed Turbidity Control and Monitoring Plan for 
review and approval to the Owner’s Representative prior to beginning work. 
Supplier submissions shall include qualifying documentation for all materials and 
products including. 


 Detailed information on the turbidity barriers and proposed layout. 


 Detailed information and calibration data on the turbidity monitoring 
equipment, proposed monitoring locations and frequency. 


 Periodical Turbidity monitoring reports. 


 The Supplier shall submit a detailed Surface Preparation Plan for review and 
approval to the Owner’s Representative prior to beginning work. The plan shall 
include detailed information of the equipment to be used, surface preparation 
procedures, and disposal of the debris and sediments.  


 The Supplier shall submit a detailed excavation plan for review and approval to the 
Owner’s Representative prior to beginning work. The plan shall include detailed 
information on the equipment to be used, excavation methods, and 
means/methods for the disposal of the excavated materials based on the type of 
excavation as well as the disposal location.  


 Supplier submissions to the Purchaser Representative shall include qualifying 
documentation for all materials and products including. 


 Proposed concrete mix design(s) that meet the minimum performance 
criteria for the various types of concretes as shown on the Drawings and 
specified in Section 2.02 of this Specification. The mix design shall detail 
proportions including supporting trial mix results and certification that the mix 
proportions will produce concrete of the specified quality and yield; 
anticipated slumps for each proposed mix before and after addition of 
superplasticizer. 


 Documentation that the plant, equipment, and all materials to be used in the 
concrete comply with the requirements of ACI 301. 


 Mill certificates for wire reinforcing. 


 Wire reinforcing detail lists and placing drawings shall be submitted to the 
Purchaser Representative for his records. 


 Mill certificates for cement and supplemental cementing materials. 


 Description of the proposed concrete batching plant and conveying systems, 
including capacity, admixture provision batching system, cold weather 
capabilities, hot weather capabilities, quality control procedures. 
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 The Supplier shall submit the name and qualifications of the proposed Ready 
Mix Concrete Supplier (Concrete Supplier) at least 21 days prior to placing 
concrete. The Purchaser Representative will verify acceptability of the 
Concrete Supplier. Acceptance of the Concrete Supplier and the concrete 
mix design(s) by the Purchaser does not relieve or reduce the responsibility 
of the Supplier or Concrete Supplier from the requirements of this 
Specification. 


 Supplier shall submit to the Purchaser Representative qualifying 
documentation for Water-Reducing Admixture; Water-Reducing High Range 
Admixture (Superplasticizer); and Accelerating Admixtures including: 
Manufacturer, Proposed dosage, and timing of addition for each class of 
concrete, as applicable, and Type of admixture (retarding, accelerating, 
normal set). 


 


 Note that submissions to the Purchaser Representative and reviews of 
submissions by the Purchaser shall be completed prior to placing any 
concrete or doing any concrete work. The Supplier shall schedule the 
submissions to allow for at least two weeks for review by the Purchaser. 


  


 QUALIFICATIONS (NOT USED) 


 RESPONSIBILITIES 


 The Supplier shall provide on onsite representative certified by the Florida 
Department of Environmental Protection as a Stormwater Erosion and 
Sedimentation Control inspector.  


 The Supplier is responsible for implementing a Turbidity Control and Monitoring 
Plan in compliance with the requirements in these specifications and any 
applicable permits, and any additional requirements to satisfy the authorities 
having jurisdiction.  


 The Supplier is responsible for providing, installing, and maintaining turbidity 
barriers during the excavation of any trenches and disposal of the soils/sediments.  


 The Supplier shall provide a full time coordinator who shall be present at all times 
during the performance of the work and who shall be experienced in the 
procedures involved in this task. 


 The Supplier is responsible for performing the work described herein in 
accordance with all applicable regulations, adhering to the diving safety 
procedures, and monitoring plan.  


 The Supplier is responsible for obtaining any necessary environmental permits and 
conducting any necessary compliance monitoring. 


 The Supplier is responsible for disposal of the soils/sediments excavated from the 
trench at a location approved by the Purchaser.   


 The Purchaser Representative will identify soil/sediment acceptable disposal 
areas within the project site. 
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 The Supplier is responsible for disposal of the soils/sediments excavated from the 
trench at a location approved by the Purchaser.   


 The Purchaser Representative will identify soil/sediment acceptable disposal 
areas within and outside the Lake. 


 The Supplier is responsible for taking all necessary precautions to minimize 
undermining of the soil-cement revetment or damage to the steepened upper 
slope, toe of the embankment and during the excavation of the toe trench, side key 
trench and construction of the concrete key.  


 The Supplier is responsible for the supply, storage, and handling of all materials 
set forth in this Specification. Materials are to be obtained from the same source 
of supply or Manufacturer for the duration of the contract. 


 The evaluation of concrete quality shall be the responsibility of the Supplier and 
shall be carried out as outlined in Drawing Plan. 


 The Supplier shall provide a full time coordinator who shall be present at all times 
during concrete work and who shall be thoroughly trained and experienced in 
placing the types of concrete specified and who shall direct all the work performed 
under this specification. The coordinator shall have the authority to request that 
mixing trucks return to the batch plant if delivery times are exceeded or to interrupt 
work if any other quality issues are not being met. 


 The Supplier shall, at the start and during the course of Work where appropriate, 
meet with the Purchaser Representative for the review of the following: 


 Proposed equipment and methods for storing constitutive components, 
mixing, and conveying concrete. The Supplier shall provide documentation 
that the concrete supplier meets industry certification. 


 Supplier's Quality Control Program. The concrete supplier shall implement a 
Quality Control Plan to ensure that the Owner and Supplier's performance 
requirements will be met. 


 Inspection and testing of cement, aggregate, water, admixtures, 
reinforcement, and storage of these materials. 


 Proposed form material, form ties, and form release materials. The Supplier 
shall provide calculations for all concrete formwork and shoring, sealed by a 
Professional Engineer. 


 Concrete mix designs with regard to strength, performance, shrinkage, 
porosity, durability, and suitability for Project requirements. The concrete 
supplier shall submit documentation to the satisfaction of the Owner 
demonstrating that the proposed mix design(s) will achieve the required 
strength, durability, and performance requirements. 


 Proposed methods of placing concrete. 


 Proposed methods and materials for supporting and securing reinforcement 
items to be cast-in and formwork including details of the reinforcement chairs 
and spacers. 


 


 Proposed details and positions of construction and crack control joints. 
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 The inspection by the Purchaser of formwork, reinforcement, cast-in items, 
and preparation of existing concrete. Inspection by the Purchaser of 
formwork shall be for conformance with the project documents, but not for 
structural strength and stability, which is the sole responsibility of the 
Supplier. 


 Sampling and testing of concrete and inspection of concrete placement 
procedures. 


 Preparation of existing soil-cement for bonding to new concrete. 


 Proposed curing methods, stripping times and hot and cold weather 
protection and concreting procedures. 


 The Supplier shall submit test results to the Purchaser Representative for review 
within 5 working days of the tested concrete placement. 


 The Supplier shall keep all records of the following: 


 Temperature, slump, and air content of the plastic concrete and strength 
tests. 


 A certificate of accuracy of the scales at the batch plant. 


 Temperature at the time of concrete placement. 


 Delivery tickets: The Supplier shall ensure that the records indicate where 
the delivered concrete was used so that remedial action can be taken if it is 
subsequently determined that the concrete is unsuitable for use. 


 Placing concrete in hot weather shall be in accordance with recommended practice 
for hot weather concreting (ACI-305). Concrete with a placement temperature that 
will cause loss of slump, flash set or cold joints shall not be used.  


 Placing concrete in cold weather shall be in accordance with recommended 
practice for cold weather concrete placement (ACI-306). Concrete shall be placed 
with the mix temperature between 50°F and 90°F. When the mean daily outdoor 
temperature is at or below 40°F, the concrete shall be maintained between 50°F 
and 70°F for the required curing period. Concrete will not be placed against or 
on frozen material. 


 


 CERTIFICATIONS AND TESTING 


 The compressive strength tests shall conform to ASTM C39, "Standard Test 
Method for Compressive Strength of Cylindrical Concrete Specimens". 


 A set of four standard cylinders shall be molded and tested from the first placement 
of 50 cubic yards, or any fraction thereof, placed each day. Additional sets shall be 
molded and tested for each additional 50 cubic yards, or fraction thereof, placed in 
the same day. 


 Unconfined compressive strength tests shall be performed on one of the cylinders 
at 7 days and two of the cylinders at 28 days, holding the fourth cylinder in reserve 
to verify the test results or test at a greater age if necessary. The acceptance of 
the test results shall be based on the average of the two specimens tested at 28 
days as per ACI 318. Evaluation and acceptance of the concrete shall be per ACI 
318, Chapter 5. 
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 The slump test shall conform to ASTM C143, "Standard Testing Method for Slump 
of Portland Cement Concrete". Tests shall be performed on the first two trucks 
delivering concrete for any placement, when molding test cylinders, and as 
specified by the Purchaser Representative. 


 The air content shall be determined by testing in accordance with ASTM C231 or 
C173. Tests shall be performed on the first two trucks delivering concrete for any 
placement, when molding test cylinders, and as specified by the Purchaser 
Representative. 


 


 INSPECTION COORDINATION 


 The Supplier shall provide access to the Work for the Owner’s Representative on 
a continual basis as required for inspection and testing. 


 WARRANTY (NOT USED) 


PART 2 - PRODUCTS 


 TURBIDITY BARRIERS 


 The Supplier shall provide full depth turbidity barriers that are flexible and 
impermeable.  


 The Supplier shall provide floats for barriers of sufficient buoyancy to prevent the 
top of the barrier from submerging under any water and wind conditions. If the top 
of the barrier becomes submerged for any reason, the Supplier shall suspend 
construction operations until the condition is corrected.  


 The Supplier shall provide and maintain an anchoring system to secure the barriers 
in position. Attach weights to the barrier as necessary to keep the fabric at an angle 
to the vertical of 30 degrees or less.   


 GEOTEXTILE CONTAINERS (GEOTUBES) 


 If the excavation procedures involve the use of suction dredging with containment 
of the solids from the dredge slurry using geo-tubes, the Supplier is responsible 
for the adequacy of the geo-tubes. 


 Geo-tubes should be designed such that they have adequate permeability to 
accommodate the slurry flow while containing the dredged solids, and sufficient 
strength to withstand the pressures during filling and the anticipated stresses from 
handling once filled.   


 FORMWORK 


 The Supplier is responsible for the adequacy of all formwork and falsework, and 
for satisfying all codes and regulations governing formwork and falsework. 


 All form lumber in contact with exposed concrete shall produce a smooth, hard, 
uniform texture on the concrete. It may be plywood, tempered concrete-form-grade 
hardboard, metal, plastic, or other acceptable material capable of producing the 
desired finish. 
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 Form ties shall be a type which does not leave an open hole through the concrete 
and which permits neat and solid patching at every hole. Wire ties and wood 
spreaders shall not be used. When forms are removed, all metal shall be not less 
than two inches from the surface. Alternative forming systems may be used subject 
to advance approval by the Purchaser Representative. 


 All other materials not specifically described but required for proper completion of 
concrete formwork, shall be as selected by the Supplier subject to advance 
approval by the Purchaser Representative. 


 Design and construction of all required forms shall be sufficiently tight to prevent 
leakage of mortar, and shall be able to prevent excessive deflection when filled 
with wet concrete. Design loads and pressures shall conform to those stipulated in 
"Guide to Formwork for Concrete Recommended Practice for Concrete 
Formwork", American Concrete Institute Publication ACI 347. 


 All required cast-in-place concrete shall be formed to the shapes, sizes, lines, and 
dimensions indicated on the Drawings. Reinforcement and other such items 
required to be anchored in the concrete, shall be set before the concrete is placed. 


 The forms shall be braced and/or anchored to maintain position and shape and to 
ensure safety to personnel. Bracing and supporting members of ample size and 
strength shall be constructed to safely carry, without excessive deflection, all dead, 
and live loads to which they may be subjected. The Supplier shall provide metal 
spreader ties that give positive tying and accurate spreading. Forms shall be 
constructed straight, true, plumb, and square. 


 CONCRETE MIX 


 Portland cement shall be ASTM C150 Type I/II with minimum requirements as 
shown in Tables 1 and 2 unless otherwise shown on the Drawings. 


Table 1 
Minimum Requirement for Concrete Mix – Curb 


 


Max. Size 
Aggregate (in.) 


Total Entraining 
Air 


+1% 


Minimum 28-Day 
Compressive 
Strength (psi) 


Max. Water 
Cement 


Min-Max 
Slump 
(in.) 


3/4 5 2,500 0.40 4-6 


 


Table 2 
Minimum Requirement for Concrete Mix – Underwater Placement * 


 


Max. Size 
Aggregate (in.) 


Total Entraining 
Air 


+1% 


Minimum 28-Day 
Compressive 
Strength (psi) 


Max. Water 
Cement 


Min-Max 
Slump 
(in.) 


7/16 5 3,000 0.40 6-8 


 
*  Special Requirements - Shall include an anti-washout admixture conforming to 


ASTM C494, Type S for concrete approved by Purchaser 
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Table 3 
Minimum Requirement for Concrete Mix – Above Water Placement 


 


Max. Size 
Aggregate (in.) 


Total Entraining 
Air 


+1% 


Minimum 28-Day 
Compressive 
Strength (psi) 


Max. Water 
Cement 


 


Min-Max 
Slump 
(in.) 


7/16 5 3,000 0.40 4-6 


 
  


 All aggregates shall be handled to prevent segregation and inclusion of any foreign 
substances, and to obtain uniformity of materials. The coarse and fine aggregates, 
and aggregates secured from different sources, shall be piled in separate 
stockpiles. 


 The maximum nominal size of coarse aggregate shall be 7/16-inch. Coarse 
aggregate shall be uniformly graded and shall consist of rounded crushed stone or 
gravel or a combination thereof, having hard, strong, durable particles free from 
elongation, dust, shale, earth, vegetable matter or other injurious substances. 


 Fine aggregate shall be graded uniformly and between 10 to 25% shall pass a No. 
50 sieve and a maximum of 4% shall pass a No. 200 sieve. Fine aggregate shall 
consist of sand, stone, screenings, other inert materials with similar characteristics, 
or a combination thereof.   


 All concrete, unless otherwise specifically permitted by the Purchaser, shall be 
ready-mixed in accordance with ASTM C 94.   


 WIRE REINFORCEMENT 


 All concrete reinforcement shall be new, free from rust, and comply with ASTM 
A82 and ASTM A185. 


 Concrete reinforcement shall be provided in accordance with the requirements of 
ACI 318. 


 Concrete reinforcement shall be fabricated in strict accordance with the approved 
shop drawings.  


 Before the start of concrete placement, all concrete reinforcement shall be 
accurately placed, secured, and supported with chairs, spacers, or metal hangers. 
The Supplier shall provide a minimum 2.5 inches of concrete covering for all 
reinforcement as shown on the drawings. 


 The Supplier shall place wire reinforcement with minimum overlaps of 8”.  
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PART 3 - EXECUTION 


 TURBIDITY CONTROL 


 The Supplier shall install and maintain turbidity barriers as necessary to maintain 
turbidity outside of the work area below permit compliance levels. Barriers shall be 
installed prior to the commencement of any work on the upstream embankment 
slope and maintained in place until construction is complete, and turbidity from 
construction has dissipated and turbidity levels return to background levels based 
on monitoring results.   


 Any rips or tears that occur in the turbidity barrier material during use shall be 
repaired or replaced immediately by the Supplier at its expense. Rips or tears that 
occur in the turbidity barrier material in use that are not repaired or replaced 
immediately by the Supplier will result in a suspension of construction operations, 
and shall require repairs and replacements as a prerequisite to the resumption of 
work. 


 The Supplier shall conduct its operations at all times in a manner that minimizes 
turbidity. The Supplier is required to conform to the requirements herein and to 
meet the special requirements of any environmental permits that may be 
necessary. 


 Turbidity controls shall be inspected by the Supplier every workday, after every 
rainfall event of 0.5 inches or greater in a 24-hour period, and after every extreme 
weather event that could dislodge or damage the turbidity controls, to assure that 
the turbidity controls remain properly installed, undamaged, and fully functional at 
all times.  


 TURBIDITY MONITORING 


 The Supplier shall conduct and record the results of turbidity monitoring 
appropriate to the conditions and at the locations, times, and frequencies specified 
below.  


 Background Monitoring Location: At least 1,000 feet (or as specified in the 
applicable environmental permit) upstream of the construction activities, at least 
50 feet away from the water’s edge, at mid-depth in the water column, and outside 
of any visible turbidity plume.  


 Compliance Monitoring Location: At a point no greater than 50 feet (or as specified 
in the applicable environmental permit) waterward of the construction activities, at 
least 50 feet away from the water’s edge, at mid-depth in the water column, in the 
densest portion of any visible plume.  


 Sampling Time:  


 During Activities or Environmental Conditions that Can Generate 
Construction-Related Turbidity: Water samples for turbidity measurement 
shall be collected beginning no sooner than one hour after and no later than 
two hours after construction activity commences (or as specified in the 
applicable environmental permit) and every four hours thereafter until the work 
day ends. Water samples shall be collected at the same time(s) every 
workday according to this schedule. Any substantial deviation from this 
schedule must be approved by the Owner’s Representative, unless otherwise 
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compelled by force majeure, in which case, an explanation must be provided 
verbally as soon as possible and in writing within 48 hours of the deviation. 


 During Activities and Conditions That Cannot Generate Construction-Related 
Turbidity: Once daily mid-morning (or as specified in the applicable environmental 
permit). Water samples shall be collected at the same time every workday. 


 Equipment: The turbidity monitoring equipment shall meet the specifications and 
be calibrated, maintained, repaired, and replaced according to the methods, 
procedures, and frequencies set forth in Chapter 62-160, F.A.C.  


 Records Management:  The individual conducting the turbidity monitoring shall 
transcribe the readings to the approved Turbidity Log Form and sign and date the 
form at the close of each monitoring day. The notebook containing the signed and 
dated daily turbidity log forms shall be accessible at the construction site during 
the workday. 


The Supplier shall submit monitoring data (Turbidity Log Forms) bi-weekly. Documents submitted 
shall contain the following information:  Dates of sampling and analysis, a statement describing 
the methods used in collection, handling, storage, and analysis of the samples, a map indicating 
the sampling locations, a statement by the individual responsible for implementation of the 
sampling program concerning the authenticity, precision, and limits of detection and accuracy of 
the data. The monitoring reports that also include the following information for each sample that 
is taken:  Time of day samples taken, overall depth of water, depth of sample, and weather 
conditions prior to sampling.  


 EXCEEDANCES OF WATER QUALITY STANDARDS 


 If at any time, monitoring reveals the turbidity levels, at the compliance sampling 
station are greater than 29 NTUs above the corresponding background sample, 
construction activities shall cease immediately and not resume until corrective 
measures have been taken and turbidity has returned to acceptable levels. 
Turbidity violations and corrective measures shall be documented in the monitoring 
reports. 


 The Supplier must notify the Owner’s Representative immediately of any 
exceedances of the water quality standards. The Supplier must also follow 
applicable notification procedures required by any environmental permits. 


 SURFACE PREPARATION 


 INITIAL CLEANING 


 The above-water portion of the soil-cement to be rehabilitated shall be cleaned to 
remove any sediment, vegetation, and loose debris using hand tools or low-pressure 
washing. If low-pressure washing is used, sufficient time should be allowed for the 
sediments washed onto the pond water settle before proceeding with the underwater 
cleaning.    


 The underwater portion of the soil-cement to be rehabilitated shall be cleaned using 
suction dredging methods. The dredge slurry should be pumped into a designated 
settling area identified by the Purchaser. The settling area should be enclosed by full 
depth turbidity curtains. Alternatively, geotextile containers (geotubes) can be used 
to separate soils/sediments from the dredge slurry. The solids collected in the 
geotubes can be disposed outside the Lake at a suitable area identified by the 
Purchaser. The soils shall then be spread within the area enclosed by turbidity 
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barriers in a manner that will minimize the suspension of fines and the development 
of turbidity. 


 PRESSURE WASHING 


 The entire surface of the soil-cement revetment to receive the concrete overlay shall 
be pressure washed with a stream of water under a pressure of 1,000 to 2,000 psi to 
remove any loose/deteriorated soil-cement, cement-based patches, and/or any 
deleterious deposits adhered to the soil-cement surface. Care should be exercised 
to prevent erosion of the sound soil-cement mass.   


 Additional cleaning immediately preceding concrete placement will be required if 
sediments greater than 1/8 of an inch are observed to cover the soil cement.   


 


 BOTTOM AND SIDE KEY TRENCH EXCAVATION 


 The trench shall be sized as needed to allow the construction of a concrete key 
with the minimum dimensions shown in the Drawings. The minimum three-foot 
depth shall be measured from the lowest point of the bottom of the existing soil 
cement; the minimum two-foot width shall be measured from the point of the 
existing soil cement that extends the furthest into the reservoir. Alternate designs 
using sloped sides may be proposed as long as the result includes a minimum two-
foot width at the bottom and a three-foot total effective depth.    


 If the trench is excavated using mechanical methods, the excavated soils can be 
disposed at the bottom of the cooling pond, in close proximity to the excavation. 
The soils shall be spread within the area enclosed by the turbidity barriers in a 
manner that will minimize the suspension of fines and the development of turbidity. 


 If the trench is excavated using suction dredging methods, the dredge slurry should 
be pumped into a designated settling area identified by the Purchaser. The settling 
area should be enclosed by full depth turbidity curtains. Alternatively, geotextile 
containers (geo-tubes) can be used to separate soils/sediments from the dredge 
slurry. The solids collected in the geo-tubes can be disposed outside the Lake at 
a suitable area identified by the Purchaser or deposited at the bottom of the Lake 
after it is stabilized. If the sediments are deposited at the bottom of the Lake, the 
Supplier shall remove the geo-tube fabric in its entirety and dispose of it offsite. 
The soils shall then be spread within the area enclosed by the turbidity barriers in 
a manner that will minimize the suspension of fines and the development of 
turbidity.  


 The trench must be founded in well-consolidated sands. Before placement of 
reinforcement and concrete, the trench shall be cleaned of debris and fine 
materials that would be subject to settlement.   


 MID KEY TRENCH EXCAVATION 


 The trench shall be sized as needed to allow the construction of a concrete key 
with the minimum dimensions shown in the Drawings.  


 The trench must be founded in well-consolidated sands. Before placement of 
reinforcement and concrete, the trench shall be cleaned of debris and fine 
materials that would be subject to settlement.   
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 CONCRETE DELIVERY 


 The Supplier’s on-site construction superintendent and the concrete supplier shall 
attend a pre-placement meeting with the Purchaser Representative at least two 
weeks prior to the first scheduled placements. The concrete placement plan may 
be revised at the request of the Supplier or Purchaser Representative based on 
the meeting. Concrete placement shall not proceed until the revised placement 
plan has been submitted and approved by the Purchaser.   


 The maximum time allowed for all types of concrete to be delivered to the site of 
the Work, including the time required to discharge, shall not exceed 90 minutes 
from the time concrete was mixed, if centrally mixed, or from the time the original 
water was added, if transit-mixed, or before the drum has been revolved [300] 
revolutions, whichever is first.   


 Under no circumstances shall the Supplier add retarders to the concrete mix 
without first obtaining the written approval of the Purchaser. 


 CONCRETE PLACEMENT 


 The Supplier shall give the Purchaser Representative a minimum of two days 
advance notice of a concrete placement date. 


 Concrete placement shall not be started until the Purchaser has inspected and 
approved all forms, reinforcement, and methods of mixing, conveying, spreading, 
consolidating, finishing, curing, and protection of the concrete. 


 The concrete shall be deposited in a manner meeting with the approval of the 
Purchaser, and the concrete placing shall not begin until the Purchaser’s approval 
has been obtained. The Purchaser may stop the Supplier from placing concrete in 
the event of adverse or even threatening adverse weather conditions when, in the 
Purchaser’s opinion, these weather conditions may adversely influence the proper 
placing of the concrete. 


 All equipment proposed for use in mixing, conveying, placing and compacting 
concrete shall be approved by the Purchaser prior to its use. All the necessary 
equipment for any particular placement shall be on site and proven to be in working 
condition before the placement commences, with backup equipment on site as 
determined by the Purchaser. The equipment shall be well maintained, suitable in 
kind, and adequate in capacity for the work. 


 In preparation for the concrete placement, all soils/sediments, loose soil-cement, 
debris and other deleterious matter shall be removed from the interior of forms. 


 The forms (except in freezing weather) shall be thoroughly wet or oiled. All 
transporting and handling equipment shall be thoroughly cleaned. 
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 Concrete shall be placed in conformance with ACI 304. Concrete shall be 
conveyed from the mixer to the place of final deposit by a method that will prevent 
separation and loss of materials. Only equipment of such size and design as to 
ensure a practically continuous flow of concrete at the delivery end without loss or 
separation of materials shall be used. Concrete shall be deposited as nearly as 
possible in its final position to avoid segregation due to re-handling and flowing. 
Concrete shall be placed as dry as possible consistent with good workmanship, 
never exceeding the maximum specified slump. Concrete shall be placed in a 
manner that will avoid splashing forms or wire reinforcing and shall not be dropped 
freely more than four feet. When placing operations would involve free drop of 
concrete by more than four feet, it shall be deposited through metal or other pipes 
as approved by the Purchaser. 


 Concrete shall be placed at such a rate that it is at all times plastic and flows readily 
between bare reinforcement. Once concrete placement is started, it shall be a 
continuous operation until placement of the panel or section is complete. 


 Concrete batches delivered to the job site shall be kept as uniform as possible in 
consistency and strength. The following shall be considered a basis for the 
rejection of the concrete delivered to the site: 


 Concrete that has been contaminated with foreign material; 


 Slump exceeding maximum specified; 


 Percent of entrained air outside specified limits; and 


 The maximum time allowed for discharge has been exceeded. 


 When concrete is to be placed by pump, properties shall be measured at discharge 
from the hose.  


 All concrete shall be cured regardless of temperature, weather, or season, to 
protect it from premature drying, excessively hot or cold temperatures, and 
mechanical damage. Immediately upon removing formwork from vertical surfaces, 
water-curing procedures shall be initiated. Curing shall be continued for at least 
seven days.  


 Alternative curing methods shall not be permitted. 


 Moisture loss from surfaces placed against wooden forms or metal forms exposed 
to heating by the sun shall be minimized by keeping the forms wet until they can 
be safely removed. After form removal, the concrete shall be water cured until the 
end of the time prescribed. 
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 CONSOLIDATION OF CONCRETE 


 Concrete shall be compacted thoroughly and uniformly to obtain a dense, 
homogeneous structure, free of cold joints, fill planes, voids and honeycombing. 
Formed surfaces shall be smooth and free from large air and water pockets. The 
concrete shall be well bonded to all reinforcement, hardware anchors, water stops 
and other embedded parts. 


 JOINTS 


 Contraction joints shall be 3/16” deep and spaced on 10’ intervals. 


 Saw-cut construction joints shall be constructed within 8 hours of placement or 
before shrinkage cracks develop. 


 Expansion joints shall be ½” thick and placed on 20’ intervals.  Preformed joint filler 
shall meet requirements of AASHTO M153 or AASHTO M213.  The joint sealer 
shall be of a type intended for asphaltic concrete and portland cement concrete 
pavement. 


 REMOVAL OF FORMS 


 Forms may be removed, with Purchaser’s approval, 24 hours after placement of 
concrete, but the time may be extended if deemed necessary. Nails, tie wires and 
form ties shall be cut off flush, and all surfaces shall be left smooth and clean. 


 Immediately after forms have been removed, the Supplier shall inspect all concrete 
surfaces and patch all placement joints, voids, rock pockets, form tie holes, and 
other imperfections before the concrete is thoroughly dry. No patching of defective 
areas shall commence until the concrete has been inspected by the Purchaser. 


 SURFACE FINISH 


 All exposed concrete surfaces shall receive an ordinary surface finish, unless 
otherwise indicated on the Drawings. Ordinary surface finish shall be defined as 
smooth, even concrete surfaces, free of all honeycomb, objectionable fins, 
projections, offsets, streaks or other surface imperfections. No remedial measures 
will be required for satisfactory ordinary surface finish beyond the filling of the holes 
or cavities caused by the removal of the snap ties and tie rods. 


 Immediately after the removal of the forms, all defects in the concrete surfaces 
shall be brought to the attention of the Purchaser Representative, and such defects 
shall be repaired as herein specified or as the Purchaser may approve. 


 PATCHING 


 Minor Areas: 


 The Supplier shall chip away defective areas to a depth of about one inch, 
leaving edges perpendicular to the surface. The area to be patched and a 
margin area extending at least six inches beyond shall be thoroughly wet to 
prevent water being absorbed out of the mortar. 


 Bonding agent approved by Purchaser shall be applied on the area to be 
patched. The patching mortar shall be applied after the bond becomes tacky. 


 Patching mortar shall consist of one part cement to two and one-half parts 
(1:2 1/2) sand. With bonding agent added, the mortar shall be wetted to a 
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consistency as dry as possible within the requirements of handling and 
placing. The mortar shall be thoroughly compacted by ramming it into place 


 The patch shall be screeded off so as to leave the patch slightly higher than 
surrounding surfaces. It shall be left undisturbed for a period of one to two 
hours to permit initial shrinkage, before performing final finishing. 


 The patch shall be finished to match adjacent surfaces and kept wet for at 
least seven days. The Supplier shall provide and install all required protective 
covering. 


 


 Major Defective Areas: If the defects are serious or if patching does not 
satisfactorily restore the quality and appearance of the surface, the Purchaser may 
require the concrete be completely removed and replaced in accordance with the 
provisions of this section, all at no additional cost to the Purchaser. 


 


 END OF SECTION  





				2021-09-20T16:55:06-0400

		Timothy J. Kelly
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SECTION 35 31 19.20 
 


UNIFORM SECTION MAT 
 


PART 1 - GENERAL 


 SCOPE 


 Surface Preparation 


 Supplying labor, equipment, and materials for the preparation of the soil-cement 
surface to receive the filter point mat overlay. The extents of the filter point mat 
overlay shall be as shown on the Drawings. Surface preparation involves initial 
cleaning to remove any sediments, vegetation, and/or loose debris using hand 
tools or low-pressure washing (above the water level) and suction dredging (below 
the water level); followed by pressure washing with a medium-pressure water jet. 
Alternative means for surface preparation can be proposed by the Supplier, subject 
to approval by the Owner’s Representative. Disposal of dredge sediments using 
best practices to maintain turbidity levels within the specified range should also be 
considered part of this Specification. 


 Excavation and Backfill of Bottom Key Trench 


Supplying labor, equipment, and materials for the underwater excavation of a key 
trench along the upstream embankment toe as shown on the Drawings. Disposal 
of excavated soils and sediments using best practices to maintain turbidity levels 
within the specified range should also be considered part of this Specification. 


 Excavation and Backfill of Side Key Trench 


Supplying labor, equipment and materials for the above water and underwater 
excavation of a key trench along the sides of the proposed USM overlay as shown 
on the Drawings. Disposal of excavated soils and sediments using best practices 
to maintain turbidity levels within the specified range should also be considered 
part of this Specification. 


 Excavation and Backfill of Top Key Trench 


Supplying labor, equipment, and materials for the excavation of a key trench at the 
base of the slope transition of the proposed USM overlay and at the top of slope 
as shown on the Drawings. Disposal of excavated soils and sediments using best 
practices to maintain turbidity levels within the specified range should also be 
considered part of this Specification. 


 Fabric Formed Concrete Revetment Uniform Section Mat (USM) 


The work shall consist of furnishing all labor, materials, equipment, and incidentals 
required and performing all operations in connection with the installation of the fabric 
formed concrete revetment in accordance with the lines, grades, design, and 
dimensions shown on the Contract Drawings and as specified herein. 


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. 


The contractor shall provide proof of adequate experience in the installation, fabrication, 
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and pumping of the fabric formed concrete revetments. Contractors without adequate 
experience may utilize the services of a “Manufacture’s Representative” to provide 
on-site technical assistance. 


 REFERENCES 


A. American Society for Testing and Materials (ASTM) 


A.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. 
 ASTM D 6449:  Standard Method for Flow of Fine Aggregate Concrete for Fabric 


Formed Concrete. 
 


A.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. 
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 APPLICABLE PUBLICATIONS  


A. Safe Diving Practices and Operations Manual 


B. Association of Diving Contractors International Regulations and Guidelines 


C. Occupational Safety and Health Administration, 29 CFR Part 1910, Subpart T Commercial Diving 
Operations 


 DEFINITIONS (NOT USED) 


 SUBMITTALS 


 All proposals and submissions by the Supplier and all responses by the Owner’s 
Representative shall be in writing. Acceptance of the Supplier's proposals and 
submissions by the Owner’s Representative shall not relieve the Supplier of his 
responsibility for the work as defined by the Contract. 


 The Supplier shall submit a detailed Surface Preparation Plan for review and 
approval to the Owner’s Representative prior to beginning work. The plan shall 
include detailed information of the equipment to be used, surface preparation 
procedures, and disposal of the debris and sediments.  


 The Supplier shall submit a detailed excavation plan for review and approval to the 
Owner’s Representative prior to beginning work. The plan shall include detailed 
information on the equipment to be used, excavation methods, and 
means/methods for the disposal of the excavated materials based on the type of 
excavation as well as the disposal location. 


 Fabric Formed Concrete 


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 layout of 
the mats, and any recommendations, if applicable, that are specifically related to the 
project. 


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 attesting to the 
alternative fabric material’s compliance with this Specification. Material laboratory 
testing shall have been performed within ninety (90) days of bid date. 


The 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 shall include the 
following information about each fabric form delivered: 


Manufacturer’s Name and Current Address 
Full Product Name 
Style and Product Code Number Composition of Yarn(s)   
Manufacturer’s Certification Statement 


Submit a fine aggregate concrete mix design in accordance with this specification for 
approval by the Engineer. 


Submit a layout plan for the fabric formed sections and seam attachments. 
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 The Plan for all work shall include a detailed Job Hazard Assessment (JHA), with 
separate assessments for under water work. 


 QUALIFICATIONS (NOT USED) 


 RESPONSIBILITIES 


 The Supplier shall provide a full-time coordinator who shall be present at all times 
during the performance of the work and who shall be experienced in the 
procedures involved in this task. 


 The Supplier is responsible for performing the work described herein in 
accordance with all applicable regulations, adhering to the diving safety 
procedures, and monitoring plan.  


 The Supplier is responsible for obtaining any necessary environmental permits and 
conducting any necessary compliance monitoring. 


 The Supplier is responsible for disposal of the soils/sediments excavated from the 
trench at a location approved by the Owner’s Representative.   


 The Owner’s Representative will identify soil/sediment acceptable disposal areas 
within the project site. 


 The Supplier is responsible for providing, installing, and maintaining turbidity 
barriers in accordance with the Specifications.  


 The Supplier is responsible for taking all necessary precautions to minimize 
undermining of the toe of the embankment and soil-cement revetment during the 
excavation of the toe trench and construction of the USM key.  


 The Supplier is responsible for taking all necessary precautions to minimize 
undermining of the soil-cement revetment during the excavation of the side key 
trench and construction of the USM key.  


 The Supplier is responsible for taking all necessary precautions to minimize 
undermining of the soil-cement revetment or damage to the existing steepened 
upper slope during the excavation of the mid key trench and construction of the 
concrete key.  


 The Supplier is responsible for saw cutting the existing asphalt surface and some 
base material to create a clean edge for construction of the top key trench to the 
dimensions and grades shown on the Drawings. 


 The Supplier is responsible for providing, installing, and maintaining turbidity 
barriers during the excavation of the trench and disposal of the soils/sediments.  


 


 CERTIFICATIONS AND TESTING (NOT USED) 
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 INSPECTION COORDINATION 


 The Supplier shall provide access to the Work for the Owner’s Representative 
continually as required for inspection and testing. 


 QUALITY ASSURANCE 


A. 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. 


 WARRANTY (NOT USED) 


 


PART 2 - PRODUCTS  


 GEOTEXTILE CONTAINERS (GEOTUBES) 


 If the excavation procedures involve the use of suction dredging with containment 
of the solids from the dredge slurry using geotubes, the Supplier is responsible for 
the adequacy of the geotubes. 


 Geotubes should be designed such that they have adequate permeability to 
accommodate the slurry flow while containing the dredged solids, and sufficient 
strength to withstand the pressures during filling and the anticipated stresses from 
handling once filled.   


 FABRIC FORMS 


A. The fabric forms for casting concrete revetments shall be as specified, 


ARMORFORM® Uniform Section Mat (USM) as manufactured by Carolina Yarn and 
Fabrics, LLC, or approved equal. 


B. The ARMORFORM® Uniform Section Mat (USM), designated as USM on the drawings, 
will indicate the fabric designation required from the choice of fabric styles shown in 
Table 1 below.  


C. The ARMORFORM® Uniform Section Mat (USM) shall be woven in such a manner 
as to provide interwoven spacer cords of uniform length to form a concrete lining of the 
specified average thickness. The cords shall be interwoven between the two layers of 
fabric, in parallel pairs, so that the two (2) cords together in the top layer and two (2) 
cords together in the bottom layer cross between layers at drop points.  When 
pumped, the USM will have a comparatively uniform section with a cobblestone pattern 
surface appearance. 


TABLE 1 


ARMORFORM®  Uniform Section Mat (USM) 


Style 
Nominal 


Thickness (in) 
Avg. Unit Weight 


(lb./ft2) 


Concrete 
Coverage 


(ft2/cy) 


8USM 8.0 93 36 
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D. 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 oriented (POY), draw-
textured, and/or staple yarns shall not be used in the manufacture of the fabric. Each 
layer of fabric shall conform to the physical, mechanical and hydraulic requirements Mean 
Average Roll Values listed in Table 2. The fabric forms shall be free of defects or flaws 
which significantly affect their physical, mechanical, or hydraulic properties. 


 
 


TABLE 2 


Property Requirements – ARMORFORM® Fabrics 
 


PROPERTY TEST METHOD UNITS VALUE 


PHYSICAL 


Composition of Yarns - - Polyester/ 
Nylon 


Mass Per Unit Area (Double-Layer) ASTM D 5261 oz/yd2 14 


Thickness (Single-Layer) ASTM D 5199 mils 27
Mill Width (Woven)  inch 72 


MECHANICAL 


Wide-Width Strip Tensile Strength - 
WARP | FILL 


 
ASTM D 4595 lbs./inch 340|270 


Elongation at Break - WARP | FILL -  % 12|12
Trapezoidal Tear Strength - WARP | ASTM D 4533 lbs. 180|170 


Grab Tensile Strength ASTM D4632 lbf 364|310 


Grab Tensile Elongation  % 25|21 


CBR Puncture Strength ASTM D 6241 lbs. 1525


HYDRAULIC 
 


Apparent Opening Size (AOS) 
 


ASTM D 4751
U.S. 


Standard 
(mm) 


 
20 


Flow Rate ASTM D 4491 gal/min/ft2 125 


 


E. 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 form multiple mill width 
panels with sewn seams on not less than 68-inch centers. 


F. 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. 
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Sewn seams shall be downward facing as shown on the Contract Drawings. All sewn 
seams and zipper attachments shall be made using a double line of U.S. Federal 
Standard Type 401 stitch. All seams sewn shall be not less than 100 lbf/inch when 
tested in accordance with ASTM D 4884. 


G. Baffles shall be installed at predetermined mill width intervals to regulate the distance 
of t h e  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. The baffle 
material shall be nonwoven filter fabric. The grab tensile strength of the filter fabric shall 
be not less than 180 lbf/inch when tested in accordance with ASTM D 4632. 


H. Where groundwater conditions require provision for relief of hydrostatic uplift, 7/8” I.D. 
weep tube assemblies shall be inserted through the fabric. These weep tube assemblies 
shall be held in place during grout injection by means of a snap on collar attached to the 
lower end of the weep tube assembly. If the revetment has not been placed over a 
geotextile filter cloth, the lower end of the weep tube assembly shall be covered with a 
piece of filter cloth. The weep tube assemblies shall be located as called for on the plans. 


I. 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. 


 FINE AGGREGATE CONCRETE 


A. 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. 


B. 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 content 
by filtering excess mixing water through the permeable fabric. The reduction of mixing 
water substantially improves the water/cement ratio of the in-place fine aggregate 
concrete thereby increasing its strength and durability.  With a typical loss of 
approximately 15% of the total mixing water, 27 ft3 of pumpable fine aggregate concrete 
will reduce to approximately 25 ft3 of hardened concrete.  


C. 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. The 
water/cement ratio varies with the exact granulometry of the fine aggregate (sand) and 
should be determined by the ready-mix manufacturer using the above-referenced flow 
cone. 


D. 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 
accordance with ASTM C42. The range of fine aggregate concrete mix proportions 
provided in Table 3 has been developed under a variety of field conditions. 
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TABLE 3 
Typical Range Mix Proportions 


 


MATERIAL MIX PROPORTIONS 
(lbs./yd3) 


MIX PROPORTIONS AFTER 
PLACEMENT (lbs./yd3) 


Cement 750-850 810-920 
Sand 2030-2120 2195-2290
Water 485-555 360-430 


Air As Required As Required


 


E. 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 addition 
of fly ash.) Pozzolan, if used, should conform to ASTM C 618, Class C, F, or N. 


F. Fine Aggregate (Sand) 


 Fine aggregate should consist of suitable clean, hard, strong, and durable natural or 
manufactured sand. All fine aggregates should conform to ASTM C33. Aggregate 
gradation should follow Table 4 below, should be reasonably consistent, and not exceed 
3/8 inches in size. 


TABLE 4 
Fine Aggregate (Percent Passing by Weight) 


 


SIEVE SIZE (in) MIN MAX 


3/8 100 - 
#4 95 100 
#16 - - 
#50 35 70 


#200 0 5 


 


Fine aggregate failing to meet these grading requirements can be utilized provided that 
the supplier can demonstrate to the specifier that fine aggregate concrete of the class 
specified, made with fine aggregate under consideration, will have relevant properties at 
least equal to those of fine aggregate concrete made with same ingredients, with the 
exception that the referenced fine aggregate will be selected from a source having an 
acceptable performance record in similar fine aggregate construction. 


G. Water 


Water used for mixing and curing should be clean and free from injurious amounts of 
oils, acids, alkalis, salts, sugar, organic materials, or other substances that may be 
deleterious to concrete. 


H. Plasticizing and Air Entraining Admixtures 


Grout fluidifier, water-reducing, or set time controlling agents may be used as 
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recommended by their manufacturers to improve the pumpability and set time of 
the fine aggregate concrete. 


Any air-entraining agent or any other admixture may be used, as approved, by the 
Engineer- in-charge to increase workability, to make concrete impervious and more 
durable. Air entraining admixture should conform to ASTM C494 and ASTM C260, 
respectively. Mixes designed with 5% to 8% air content will improve the pumpability of the 
fine aggregate concrete, freeze-thaw, and sulfate resistance of the hardened concrete. 


 GEOTEXTILE FILTER FABRIC 


A. The geotextile filter fabric shall conform to the properties described in Table 5. 


TABLE 5 
Geotextile Filter Fabric Properties 


 


Minimum Permittivity (Sec-1) per ASTM D4491 0.5 


Maximum AOS (US Sieve No.) per ASTM D4751 40 


Minimum Grab Tensile Strength (lbs.) per ASTM D4632 180 


Mass per Unit Area (oz/sy) per ASTM D5261 
Provide Test 


Result 


Minimum Puncture Strength (lbs.) per ASTM D6241 223 


Minimum Trapezoidal Tear (lbs.) per ASTM D4533 35 


Minimum UV Resistance per ASTM D4355 
(% Retained Strength) 


50% @500 
hours


 


B. The geotextile filter fabrics shall be composed of synthetic fibers or yarns formed into 
a nonwoven fabric. Fibers and yarns used in the manufacture of filter fabrics shall be 
composed of at least 85% by weight of polypropylene, polyester, or polyethylene. They 
shall be formed into a network such that the filaments or yarns retain dimensional stability 
relative to each other, including selvages. The geotextile shall be free of defects or 
flaws which significantly affect its mechanical or hydraulic properties. 


C. 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.  


D. 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 ultraviolet light. 
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PART 3 - EXECUTION 


 INITIAL CLEANING 


 The above-water portion of the soil-cement to be rehabilitated shall be cleaned to 
remove any sediment, vegetation, and loose debris using hand tools or low-
pressure washing. If low-pressure washing is used, sufficient time should be 
allowed for the sediments washed onto the pond water to settle before proceeding 
with the underwater cleaning.    


 The underwater portion of the soil-cement to be rehabilitated shall be cleaned 
using suction dredging methods. The dredge slurry should be pumped into a 
designated settling area identified by the Owner’s Representative. The settling 
area should be enclosed by full depth turbidity curtains. Alternatively, geotextile 
containers (geotubes) can be used to separate soils/sediments from the dredge 
slurry. The solids collected in the geotubes can be disposed of outside the Lake at 
a suitable area identified by the Owner’s Representative. The soils shall then be 
spread within the area enclosed by turbidity barriers in a manner that will minimize 
the suspension of fines and the development of turbidity. 


 PRESSURE WASHING 


 The entire surface of the soil-cement revetment to receive the filter point mat 
overlay shall be pressure washed with a stream of water under a pressure of 1,000 
to 2,000 psi to remove any loose/deteriorated soil-cement, cement-based patches, 
and/or any deleterious deposits adhered to the soil-cement surface. Care should 
be exercised to prevent erosion of the sound soil-cement mass.   


 SURFACE LEVELING 


A. After a 48 hour drying period, any identified areas that are >0.2’ below the adjacent 
grades shall be brought to grade by placing sand cement mortar as approved by 
the Engineer. 
B. The existing eroded area shall be very slowly filled with a granular soil classified 
as SP by the USCS soil classification system. Shape to grades shown on Drawings 
and compact to achieve unyielding surface.  Schedule this slope repair area so that 
it will be stabilized with geotextile fabric and the USM as soon as practical.  Supplier 
shall be responsible for maintaining earthen slope and repairing any erosion of the 
slope to design grade at no additional compensation. 
 


 TRENCH EXCAVATION 


 The trench shall be sized as needed to allow the construction of a USM key with 
the minimum dimensions shown in the Drawings.  


 If the trench is excavated using mechanical methods, the excavated soils can be 
disposed of at the bottom of the Lake, in close proximity to the excavation. The 
soils shall be spread within the area enclosed by the turbidity barriers in a manner 
that will minimize the suspension of fines and the development of turbidity. 


 If the trench is excavated using suction dredging methods, the dredge slurry should 
be pumped into a designated settling area identified by the Owner’s 
Representative. The settling area should be enclosed by full depth turbidity 
curtains. Alternatively, geotextile containers (geo-tubes) can be used to separate 
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soils/sediments from the dredge slurry. The solids collected in the geo-tubes can 
be disposed of outside the Lake at a suitable area identified by the Owner’s 
Representative or deposited at the bottom of the Lake after it is stabilized. If the 
sediments are deposited at the bottom of the Lake, the Supplier shall remove the 
geo-tube fabric in its entirety and dispose of it offsite. The soils shall then be spread 
within the area enclosed by the turbidity barriers in a manner that will minimize the 
suspension of fines and the development of turbidity.  


 The trench must be founded in well-consolidated soils. Before placement of 
reinforcement and concrete, the trench shall be cleaned of debris and fine 
materials that would be subject to settlement.   


 TRENCH BACKFILL 


 After the concrete in the USM has set and any formwork removed, the trench shall be 
backfilled with tremie concrete.   


 FABRIC FORMED CONCRETE OVERLAY  


 SITE PREPARATION 


Areas on which fabric forms are to be placed shall be prepared as described in the 
USM Surface Preparation specification. 


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. 


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. 


Immediately prior to placing the filter fabric, the prepared subgrade will be inspected by 
the Engineer and/or the Owner’s ’s representative. No fabric or fabric formed concrete 
revetments will be placed thereon until that area has been approved. 


 PLACEMENT OF GEOTEXTILE FILTER FABRIC 


Place geotextile filter fabric in accordance with the lines, grades, and dimensions shown 
in the Contract Drawings. 


At a minimum, the geotextile filter fabric 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 overlaps the downstream 
roll. The longitudinal and transverse joints will be overlapped at least two (2) feet or shall 
be field sewn with a minimum overlap of two (2) inches. The geotextile will extend at 
least one (1) foot beyond the top and bottom concrete lining termination points, or as 
required by the engineer. Secure geotextile filter fabric to the soil-cement surface as 
recommended by the manufacturer. 


 PLACEMENT OF FABRIC FORMS 


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 aggregate concrete. 


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 the anchor 
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trench to be secured in such a manner as to be gradually released as fabric forms 
contract during filling. The contractor shall gather the additional transverse direction 
fabric form at each baffle for self-release during filling. 


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 Standard Type 101 
stitches. All sewn seams shall be downward facing. All seams sewn in the field shall not 
be less than 90 lbf/in when tested in accordance with ASTM D4884. Colored thread is 
advised for all field sewn seams to facilitate inspection. 


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 direction, the 
upstream form shall overlap the downstream form. In no case shall simple butt joints 
between forms be permitted. 


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 angles and edges. 


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. 


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. 


 PLACEMENT OF FINE AGGREGATE CONCRETE 


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 manufacturer-supplied 
valves. The slits shall be of the minimum length to allow proper insertion of a filling pipe 
inserted at the end of a 2-inch I.D. concrete pump hose. Fine aggregate concrete shall be 
pumped between the top and bottom layers of fabric, filling the forms to the recommended 
thickness and configuration. 


Beginning at the designated starting 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 panel. This will 
ensure the aesthetics of the concrete lining or mat and will also hasten the installation 
of subsequent panels. The fabric should be placed loosely at the connection or anchor 
to allow for contraction in both directions during filling. 


 
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 fluid, the fabric must 
be removed, and the concrete surface smoothed by hand. 


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 locations within a 
single fabric formed panel. Cold joints shall be avoided. A cold joint is defined as one in 
which the pumping of the fine aggregate concrete into a given section of form is 
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discontinued or interrupted for an interval of forty-five (45) or more minutes. 


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 edge of the fabric form 
and working back up the slope, followed by redirecting the flow into the anchor trench. 


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 length of stiff wire through the lining 
at several locations from the crest to the toe of the slope. The average of all thickness 
measurements shall be not less than the specified average thickness of the concrete 
lining. Should the measurements not meet the specified average thickness, pumping 
shall continue until the specified average thickness has been attained. 


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 lining 
shall not be permitted. 


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. 


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 flush with the top surface of 
the concrete lining for its entire service life. Toe trenches shall be backfilled as shown on 
the Contract Drawings. Backfilling and compaction of trenches shall be completed in a 
timely fashion to protect the completed concrete lining. 


 METHOD OF MEASUREMENT 


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. This includes 
fabric forms, fine aggregate concrete, and geotextile filter fabric installed and 
accepted.  This includes the area on the slopes as well as the trenches. Slope 
preparation, excavation, and backfilling are separate pay items. 


 


END OF SECTION 
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