31 00 05
TRENCHING AND EARTHWORK
v. 6.20
*********************************************************************************************
NTS:  This Section is intended for projects with excavation and fill work and linear utility projects. And is applicable for any project that contains excavation work, including horizontal directional drilling and pipe bursting. Additionally, general requirements for site fill and pavement subbase preparation is included.  Based on project specific requirements remove information that is not applicable for project. 
*********************************************************************************************
GENERAL
DESCRIPTION
*********************************************************************************************
NTS:  For multi-contract projects, coordinate the assignment of responsibility for excavation work by electrical contractor and, if required, by plumbing and HVAC contractors.  Modify Paragraph 1.1.a.1 accordingly.  Geotechnical report, if available, shall be used to coordinate the work described in this section.  For complex projects, geotechnical and structural professionals shall review this section for compliance with recommendations and foundation design requirements.
*********************************************************************************************
Scope:
Contractor shall provide all labor, materials, equipment and incidentals required to perform all excavating, backfilling, filling and grading, and disposing of earth materials as shown, specified, and required for construction of structures, manholes, vaults, utilities, conduits, pipelines, roads, and any other facilities required to complete the Work in every respect. 
All necessary preparation of subgrade for walks, drives, slabs, and pavements is included.
*********************************************************************************************
NTS: Paragraph “3” below does not differentiate excavation materials, if a specific material that may require different excavation methods, such as rock, exists on project site, edit Paragraph “3” below as necessary to exclude the material. Insert after thereof , “except rock which is specified in the Contract Documents”.  Incorporate additional work items to Article 1.2 of this section, as necessary. 
********************************************************************************************* 
No classification of excavated materials will be made.  Excavation includes all materials regardless of type, character, composition, moisture, or condition thereof.
*********************************************************************************************
NTS:  For multi-contract projects, advise this Contractor (usually the general) in (--1--) below when another contractor will be responsible for some aspect of the work (e.g., “Electrical Contractor will perform excavation and backfilling for underground ductbanks.”).  Coordinate with Paragraph 1.1.A.1, otherwise delete.
*********************************************************************************************
Work Performed by Others:
(--1--).
Related Sections:
*********************************************************************************************
NTS:   Insert at (--1--) below list of sections covering products, construction and equipment that a user might expect to find in this section, but are specified elsewhere. Include the project specific Div 33 pipe material section and specific pipe utility installation Sections, as applicable.  Do not list administrative and procedural Division 01 sections.
*********************************************************************************************
Section 31 05 19, Geosynthetics for Earthwork. 
Section (--1--). 
*********************************************************************************************
NTS:  Section “1.2” is to be included if project is bid on unit price basis. Section to be deleted or revised if project is to be bid on lump sum basis.
*********************************************************************************************
*********************************************************************************************
NTS:  Adjust Section “1.2” below for additional work item numbers as needed. Delete unused work items.
*********************************************************************************************
MEASUREMENT AND PAYMENT
*********************************************************************************************
NTS:  Common Excavation is intended for items where the cost for excavation work is not included in any other pay items. The work item below includes the excavation to remove asphalt curbs and medians including the subbase. Edit Work Item “A” based on the project specific requirements. For open cut pipe Projects, the cost of excavation is included in the cost of the pipe.
*********************************************************************************************
Common Excavation:
Work Item Number and Title
31 00 05-A Common Excavation
This item shall consist of all excavation which is not otherwise classified and paid for. Including the costs to remove all asphalt curbs, asphalt medians, and soils and subbase under the asphalt curb and median. 
Common excavation does not include excavation required for the installation of other Work items, including but not limited to utility piping, manholes, and structures. Unless specifically stated elsewhere, excavation required for the installation of other Work items shall be included in the measurement and payment of those Work items.
The common excavation shall be measured in cubic yards for the removed material.
The payment for common excavation shall be based on the unit price per cubic yard as listed on the submitted Bid schedule.
*********************************************************************************************
NTS:  Special backfill is typically not included in the cost of the pipe and should be included as a separate work item. If special backfill is to be included as part of the pipe cost delete work item below and coordinate with the pipe material specification section. Special backfill is not included in the pay item for ductile iron fittings, edit as necessary based on project specific requirements. Delete work item below if not used. 
*********************************************************************************************
Special Backfill 
Work Item Number and Title
31 00 05-B Special Backfill, Compacted Aggregate 
This item shall include all costs to furnish all labor, materials, equipment, tools, and compacting required to place and compact Special Backfill material described as herein.  Special Backfill is to be placed under roadway pavements, parking lots, and driveways, within the road right-of-way, or as shown on the Drawings.      
The cost for complete removal and hauling away of excavated material is included in respective specification for pipe material, manholes, structures, etc. 
The quantity of Special Backfill shall be calculated by the following equation: 


Where:
yd3	=	The quantity of Special Backfill in cubic yards.
L	=	The actual length of a cut at the surface in feet requiring backfill material (ft).
D	=	The vertical distances in feet from surface to a point one foot above the top of the pipe (ft).
W	=	The width of the trench, in feet, having a maximum pay width of outside diameter + 2.5 ft.
The payment of Special Backfill shall be based on the unit price per cubic yard as listed on the submitted Bid schedule. 
Excavation of Unsuitable Material 
Work Item Number and Title
31 00 05-C Excavation of Unsuitable Material 
This item shall include all cost associated with excavation below bottom elevation of structure bedding, or as directed by Engineer, temporary sheeting, shoring, disposal of excavated material, dewatering, and erosion control.
The quantity will be the cubic yard calculated in the rectangular cross section having a maximum width of 30 inches plus the outside diameter of the pipe laid therein. Depth shall be anything greater than 18 inches below the required pipe bedding, as is shown. 
The payment shall be on a unit price basis per cubic yard.
Additional Special Backfill for Unsuitable Material
Work Item Number and Title
31 00 05-D Additional Special Backfill for Unsuitable Material
This item shall include all cost associated with furnishing, placing, and compaction of special backfill to replace excavated unsuitable material, as directed by the Engineer.
The quantity will be the cubic yards calculated for the area below that shown on the plans and as directed by the Engineer. 
The payment shall be on a unit price basis per cubic yard.
Flowable Fill
Work Item Number and Title
31 00 05-E Flowable Fill as Backfill
This item shall include all costs to furnish all labor, materials, equipment, and tools required to place Flowable Fill that shall meet the requirements set forth in INDOT Specification Section 213, current edition. Flowable Fill is to be placed as shown or specified on the Drawings. As necessary, disposal of native materials prior to installation of fill is included in this item unless included under a separate Work item.
The quantity of Flowable Fill in place shall be the number of cubic yards within the allowable trench width as described herein.
The payment of Flowable Fill shall be based on the unit price per cubic yard as listed on the submitted Bid schedule.
*********************************************************************************************
NTS: Retain paragraph “F” below if project requires using flowable fill for pipe abandonment. Coordinate with the specific DIV 33 Utility Installation Section. 
*********************************************************************************************
Flowable Fill
Work Item Number and Title
31 00 05-F Flowable Fill for Pipe Abandonment
This item shall include all costs to furnish all labor, materials, equipment, and tools required to place Flowable Fill that shall meet the requirements set forth in INDOT Specification Section 213, current edition. As necessary, disposal of native materials prior to installation of fill is included in this item unless included under a separate Work item.
The quantity of Flowable Fill in place shall be calculated based on the volume of the pipe being abandoned.
The payment of Flowable Fill shall be based on the unit price per cubic yard as listed on the submitted Bid schedule.
*********************************************************************************************
NTS:  Remove item “G” below based on project specific requirements. Typically if paying for the item separately than the locations should be shown on the drawings.   
*********************************************************************************************
Owner Requested Spot Excavation for Utilities-Potholes
Work Item Number and Title
31 00 05-G  Owner Requested Spot Excavation for Utilities
Payment for spot excavation for utilities, or “potholes”, shall be per each excavation regardless of depth, pothole size, or excavation method.  
The pay quantity shall be the actual number of potholes actually excavated, backfilled, and repaired as specified or as requested by the Owner. 
Provide all Work necessary, including but not limited to, coordination and notification to affected utility companies for field marking each utility, providing field survey, obtaining required permits, submitting an approved traffic control plan, establishing and maintaining traffic control during utility locations, excavating, backfilling, disposing of excavated material, repairing surface (pavement, stone, concrete, grass, etc.). 
Contractor shall be responsible for maintenance of repaired surfaces and repair any settling that may occur.
*********************************************************************************************
NTS:  Edit pay quantity for Item “H” below based on project specific requirements, add additional work items as required. Geosynthetics for aggregate separation are included in Section 31 05 19 – Geosynthetics for Earthwork.
*********************************************************************************************
Riprap
Work Item Number and Title
31 00 05-H Riprap 
This item shall include all cost associated with furnishing and placing riprap as directed by the Engineer. Including any earth excavation, subgrade preparation, material disposal and incidentals for performing all Work as specified unless otherwise broken down as a separate bid item.
The quantity will be measured per square yard.
*********************************************************************************************
NTS:  Item “I” below is to be included in overall project cost and not bid as a separate work item. Revise Section “1.2” as required for additional pay items not included specifically above. Other items may include bedding and test pits. 
*********************************************************************************************
Other Trenching and Earthwork:
All other items listed in this specification are to be included in overall Project cost and not bid as a separate Work item. 
REFERENCES
*********************************************************************************************
NTS:  Retain applicable standards and add others as required. 
*********************************************************************************************
Standards referenced in this Section are listed below:
ASTM International:
ASTM C495, Test Method for Compressive Strength of Lightweight Insulating Concrete.(Flowable Fill)
ASTM D422, Test Method for Particle‑Size Analysis of Soils. 
ASTM D698, Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft – lbf/ft3).
ASTM D1557, Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft – lbf/ft3)
ASTM D2166, Test Method for Unconfined Compressive Strength of Cohesive Soils.
ASTM D4318, Test Method for Liquid Limit, Plastic Limit and Plasticity Index of Soils.
Indiana Department of Transportation (INDOT) - Standard Specifications:          
211, B Borrow and Structural Backfill
213, Flowable Backfill
616.05, Placing Revetment Riprap
901.01(b), Portland Cement
901.02, Fly Ash as a Pozzolan
904.01, Aggregates
904.02, Fine Aggregate
904.03, Coarse Aggregate
904.04, Riprap
912.03, Admixtures for Use in Concrete
913.01, Water
QUALITY ASSURANCE 
*********************************************************************************************
NTS:  Edit Paragraph “A” below to suit depending on how the testing laboratory is to be hired (by the Owner, by Contractor).  Required tests and test methods should be selected by a soils consultant or the structural group.  Delete test methods not required.
*********************************************************************************************
Testing Services:
General: Testing of materials, testing for moisture content during placement and compaction of fill materials, and testing of compaction for compliance with technical requirements of these Specifications shall be performed by a testing laboratory as specified in the Contract Documents.  Testing shall conform to ASTM D422, ASTM D427, ASTM D1557, ASTM D 2166, ASTM D 698, and ASTM D4318.
Contractor’s Laboratory Services Scope:
Test proposed materials in the laboratory and/or field for compliance with the Contract Documents.
Perform field moisture content and density tests to verify that the specified compaction of backfill materials has been obtained.
Inspect and approve subgrades and fill layers are in compliance with the Contract Documents before further Work is performed thereon.
Report test results to the Engineer.
Authority and Duties of Testing Agency: Technicians representing the testing laboratory shall inspect the materials in the field, perform tests, and report their findings to the Engineer and Contractor.  When the materials furnished or the Work performed fails to fulfill Specification requirements, the technician will direct the attention of the Engineer and Contractor to such failure.
The technician shall not act as foreman or perform other duties for Contractor.  Work will be checked as it progresses. Failure to detect any defective Work or materials at the time of installation shall not in any way prevent later rejection of the Work if defects are later discovered, nor shall it obligate the Engineer for final acceptance.  Technicians are not authorized to revoke, alter, relax, enlarge, or release any requirements of the Contract Documents, nor to approve or accept any portion of the Work.
Responsibilities and Duties of Contractor, relative to testing:
The use of testing services shall in no way relieve Contractor of the responsibility to provide Work in full compliance with the Contract Documents.
To facilitate testing services, Contractor shall:
Secure and deliver to the Engineer or to the testing agency, without cost, preliminary representative samples of the materials the Contractor proposes to use which are required to be tested.
Furnish such casual labor as is necessary to obtain and handle samples at the Site or at other sources of material.
Advise the laboratory service at least two days in advance of any backfill operations to allow for completion of quality tests and for the assignment of personnel.
It shall be the responsibility of the Contractor to accomplish the specified compaction for backfill, fill, and other earthwork.  It shall be the responsibility of the Contractor to control their operations by confirmation tests to verify and confirm that Contractor has complied, and is complying at all times, with the requirements of these Specifications concerning compaction, control, and testing.
Contractor shall demonstrate the adequacy of compaction equipment and procedures to the Engineer before exceeding any of the following amounts of earthwork quantities:
200 linear feet of Special Trench Backfill.
10 cubic yards of structural backfill.
100 cubic yards of embankment work.
50 cubic yards of base material.
Until the specified degree of compaction on the previously specified amounts of earthwork is achieved, no additional earthwork of the same kind shall be performed.
Periodic compliance tests may be made by the Engineer to verify that compaction is conforming to the requirements previously specified, at no cost to Owner.  Contractor shall remove the overburden above the level at which the Engineer wishes to test and shall backfill and recompact the excavation after the test is complete.
If compaction fails to conform to the specified requirements, Contractor shall remove and replace the backfill at proper density or shall bring the density up to specified level by other means acceptable to the Engineer.  Subsequent tests required to confirm and verify that the reconstructed backfill has been brought up to specified density shall be paid by Contractor.  Contractor confirmation tests shall be performed in a manner acceptable to the Engineer.  Frequency of confirmation tests for remedial Work shall be double the amount specified for initial confirmation tests.
*********************************************************************************************
NTS:  Delete Article “B” or edit testing to suit project. 
*********************************************************************************************
Quality Control Testing During Construction: Testing service shall inspect and approve subgrades and fill layers before construction Work is performed thereon.  Tests of subgrades and fill layers shall be taken as follows:
*********************************************************************************************
NTS:  Coordinate location and frequency of testing with structural group and soils consultant. 
*********************************************************************************************
The frequency of Contractor confirmation tests shall be not less than as follows: Each test location for trenches shall include tests for each layer, type, or class of backfill from bedding to finish grade.
*********************************************************************************************
NTS:  Review the testing frequency and intervals specified below and edit if required.  Typical testing frequencies and interval values have been specified.
*********************************************************************************************
Trenches for Underground Facilities:
In open fields: Two locations every 1,000 linear feet.
Along dirt or gravel roads or off traveled Right-of-Way: Two locations every 500 linear feet.
Crossing paved roads: Two locations along each crossing.
Under pavement cuts or within two feet of pavement edges: One location every 400 linear feet.
For Structural Backfill: On 30-foot intervals on all sides of the structure for every compacted lift, but no less than one per lift on each side of the structure for structures less than 60 feet long on a side.
In Embankment or Fill: One per 1,000 square feet on every compacted lift.
Base Material: One per 1,000 square feet on every compacted lift.
Copies of the test reports shall be submitted promptly to the Engineer.  Contractor tests shall be performed by a soils testing laboratory acceptable to the Engineer.
Footing Subgrade: For each strata of soil on which footings will be placed, conduct at least 1 test to verify required design bearing capacities.  Subsequent verification and approval of each footing subgrade may be based on a visual comparison of each subgrade with related tested strata, when acceptable to Engineer.
*********************************************************************************************
NTS:  Insert at (--1--) below the entity who is responsible for obtaining permits (Contractor, Owner, Engineer).  Edit Section “C” to suit project.
*********************************************************************************************
Permits and Regulations: 
(--1--) shall obtain all necessary permits for Work in roads, right-of-ways, railroads, and other property where permits are required.  Also, obtain permits as required by local, state and federal agencies for discharging water from excavations. 
Perform excavation Work in compliance with applicable require­ments of governing authorities having jurisdiction. 
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section.
*********************************************************************************************
SUBMITTALS 
Action Submittals. Submit the following:
Product Data 
Material Sources and Gradations
Submit source of materials, and when gradation is specified, submit gradation test for each type of material specified.
*********************************************************************************************
NTS:  For grade dependent earthwork include the following shop drawing submittals, otherwise delete. Use grade dependent earthwork for wetland or riparian mitigation, earthen basins, rain gardens, or other grade dependent earthwork is required for the Project. Coordinate with Section 32 90 00, Planting.
*********************************************************************************************
Shop Drawings 
Final Surveyed Grades
Upon completion of grading for grade dependent earthwork, submit final surveyed grades. Contractor to submit final surveyed grades until accepted by Engineer.
Samples 
Samples of Earthwork Products
Submit samples of all select geotextiles, fill, gravel and base materials required: Deliver samples to Engineer.
Delegated Design Submittal 
*********************************************************************************************
NTS:  Delete items below that do not apply.
*********************************************************************************************
Excavation and Trench Protection and Dewatering Systems
Include information on the following protective systems
Sheeting and Bracing – 
Dewatering System
Cofferdam System
Underpinning  
*********************************************************************************************
NTS:  Consult with soils consultant to determine the required submittals.  Select version of Paragraph “2” below that applies or delete both if neither apply.  
*********************************************************************************************
Shop Drawings shall be prepared by a Professional Engineer, registered in the State of Indiana, recognized as expert in the specialty involved.  Also, submit for approval, calculations and all other pertinent information. Contractor, however, will be responsible for designing, installing, operating and maintaining the system(s) as required to satisfactorily accomplish all necessary sheeting, bracing, protec­tion, underpinning, and dewatering.
Drawings shall be prepared by a Professional Engineer, registered in the State of Indiana, recognized as expert in the specialty involved.  Drawings shall be submitted to Engineer for record purposes only.  Calculations shall not be submitted.  Drawing submittals will not be checked and will not imply approval by Engineer of the Work involved.  Contractor shall be solely responsible for designing, installing, operating and maintaining whatever system is necessary to satisfactorily accom­plish all necessary sheeting, bracing, protection, underpinning, and dewatering.
*********************************************************************************************
NTS: Edit below to suit project.
*********************************************************************************************
Informational Submittals. Submit the following: 
Certificates (NOT USED)
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals 
*********************************************************************************************
NTS:  Paragraphs “a,b,c,d,e,f” below require a monthly submittal of field quality control tests. Edit the submittal frequency based on the type and duration of the project. Coordinate with the project standard submittal listing, include submittal package numbers for the duration of the project. 
*********************************************************************************************
Borrow Material Tests
Submit monthly test report
Testing laboratory shall submit copies directly to Engineer, with copy to the Contractor.
Excavation Subgrade Tests
Include footers
Submit monthly test report
Testing laboratory shall submit copies directly to Engineer, with copy to the Contractor.
Field Density Tests
Submit monthly test report
Testing laboratory shall submit copies directly to Engineer, with copy to the Contractor.
Optimum Moisture-Backfill Materials
Maximum density curve for each soil used for backfill.
Submit monthly test report
Testing laboratory shall submit copies directly to Engineer, with copy to the Contractor.
Unconfined Compressive Strength Tests/ Bearing Tests
Submit of each strata.
Submit monthly test report
Testing laboratory shall submit copies directly to Engineer, with copy to the Contractor.
Flowable Fill Tests
Submit compressive strength test report.
Testing laboratory shall submit copies directly to Engineer, with copy to the Contractor.
Compaction Procedures and Equipment
Submit the proposed compaction procedure and equipment to be used
Sheet Shoring and Bracing Procedure and Equipment
Submit the proposed sheet shoring and bracing procedure and equipment to be used.
*********************************************************************************************
NTS:  Edit Section below to add additional field testing reports. If not required, delete. 
*********************************************************************************************
Additional Field Testing Reports
As specified in Part 3 of this specification.
Qualifications Statements 
Earthwork Testing Agency Qualifications 
Submit qualifications for earthwork testing agency. 
Manufacturer Reports (NOT USED)
*********************************************************************************************
NTS:  Degree of difficulty of excavation requires consultation with soils consultant and or dewatering expertise.  For excavation of average or less difficulty, delete Paragraph “B.2”.  No submittals required.  Otherwise, retain Paragraph “B.2”. Use Paragraph “B.2” where sheeting must be specified because sheeting failure could damage existing adjacent facilities or new work, or could be very dangerous from a construction risk standpoint. 
*********************************************************************************************
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
JOB CONDITIONS 
*********************************************************************************************
NTS:  Delete Paragraph “A” if subsurface boring data is not available.  Coordinate with Information for Bidders, Division 1, General Conditions, Supplementary Conditions and Appendices, as required. 
*********************************************************************************************
Subsurface Information: Data on subsurface conditions is included in the Project Manual. It is not intended as a representation or warranty of continuity of conditions between soil borings nor of groundwater levels at dates and times other than date and time when measured. Owner will not be responsible for interpretations or conclusions drawn therefrom by Contractor. Data is solely made available for the convenience of Contractor. 
Additional test borings and other exploratory operations may be made by Contractor, at no additional cost to the Owner. 
*********************************************************************************************
NTS:  Coordinate Paragraphs “B”. “C”, “D”, and “E” below with Division 1, General Conditions, and Supplementary Conditions.
*********************************************************************************************
Existing Underground Facilities: The Drawings show certain surface and underground structures and utilities adjacent to the Work. This information has been obtained from existing records.  It is not guaranteed to be correct or complete and is shown for the convenience of Contractor.  Contractor shall explore ahead of the required excavation to determine the exact location of all structures. They shall be supported and protected from damage by Contractor. If they are broken or damaged due to the Contractor’s construction activities, then they shall be restored immediately by Contractor at no additional cost to the Owner.
Locate existing Underground Facilities in the areas of the Work.  If facilities are to remain in place, provide adequate means of protection during all operations.
Should uncharted or incorrectly charted piping, structures, or other utilities be encoun­tered during excavation, consult utility owner and Engineer immediately for directions as to how to proceed. Cooperate with Owner and utility owner in keeping services and facilities in operation. Repair damaged utilities to satisfac­tion of utility owner. 
In general, service lines to individual houses and businesses are not shown. Contractor shall assume that services exist for each utility to each house or business.
*********************************************************************************************
NTS:  Delete Paragraph “4” if not required.
*********************************************************************************************
Do not interrupt existing utilities serving facilities occupied and used by Owner or others, except when permitted in writing by Engineer and utility owner and then only after acceptable temporary utility services have been provided. 
Demolish and completely remove from the Site existing Underground Facilities indicated to be removed. Coordinate with utility owner for shut‑off of services if lines are active. 
The use of explosives will not be permitted. 
Protection of Work and Property must conform to requirements in Contract Documents. Refer to Section 01 71 33 - Protection of Work and Property.
Dust Control must conform to requirements in Contract Documents. Refer to Section 01 57 00 - Temporary Controls. 
Roadways and Walks: Unless otherwise approved by Engineer, excavated material and materials of construction shall be stockpiled, and the Work shall be conducted to maintain open and free for pedestrian traffic in all crosswalks, and for vehicular traffic, provide a roadway driving lane not less than ten feet wide.  All hydrants, valves, fire alarm boxes, letterboxes, and other facilities which may require access during construction shall be kept accessible for use.  During the progress of the Work, Contractor shall maintain such crosswalks, sidewalks, and roadways in satisfactory condition, and the Work shall at all times be conducted to cause a minimum inconvenience to public travel and to permit safe and convenient access to private and public property along the line of the Work.
PRODUCTS 
*********************************************************************************************
NTS:  Obtain geotechnical input regarding products to be used (if available). Use materials readily accessible to the project.
*********************************************************************************************
BACKFILL MATERIALS – FOR UTILITY PIPING AND STRUCTURES 
*********************************************************************************************
NTS:  Specify other types of backfill where required or delete if not used.  Coordinate locations with drawings. Coordinate and edit compaction requirements as required for each project. 

NTS: Paragraph “A” below requires no organic matter. In general organic soils are very compressible and have poor load-sustaining properties. Organic matter is measured by a percentage and is based on the ash content in the soil. Organic matter in soil is measured using the test method listed in ASTM D2974. Based on project specific requirements edit the allowable organic matter percentage, coordinate with the project geotechnical engineer and report.  
*********************************************************************************************
Backfill: 
Materials acceptable for use as backfill for underground utilities, against walls, foundations, underground ductbanks, and other structures shall be stockpiled native sandy clay or granular soils obtained from on-site excavations and which are uniformly mixed, contain no organic matter, nor contain rocks or fragments greater than 3 inches in size, nor have greater than 40 percent passing the 200 sieve.  The maximum expansion of on-site materials shall be 1.5 percent as performed on a sample remolded to approximately 95 percent of the maximum dry density as determined in accordance with ASTM D698 at two percent below optimum moisture content under a 100 psf surcharge pressure. 
Backfill and fill materials from off-site sources shall consist of silty or clayey sand soils that are uniformly mixed, contain no organic matter and which have a Plasticity Index less than ten.  The maximum particle size of imported soils shall be 3-inches or less, if required to satisfy trenching, landscaping, or other requirements.  The maximum expansion of off-site materials shall be 1.5 percent as performed on a sample remolded to approximately 95 percent of the maximum dry density as determined in accordance with ASTM D698 at two percent below optimum moisture content under a 100 psf surcharge pressure.
All materials for use as backfill and fill material shall be tested by the laboratory services, as requested by the Engineer.
If on-site material is unsuitable, as determined by the Engineer, Special Backfill or approved off-site fill shall be used.
*********************************************************************************************
NTS: Paragraph B contains requirements for INDOT 53/73 stone. If a different type of special backfill is required for project edit material in paragraph below. Identify locations for special backfill on the Contract Drawings. 
*********************************************************************************************
Special Backfill:
Materials acceptable for use as special backfill for use beneath pavements and structures and as shown on Drawings, shall be in accordance with the Indiana Department of Transportation (INDOT) Standard Specifications latest edition, Sections 211 and  904.  
The material shall be acceptable quality, free from large or frozen lumps, wood, or other extraneous matter.  
Special backfill shall be in accordance with gradations for No. 53 or No. 73 coarse aggregate in accordance with the gradation requirements of INDOT Standard Specifications latest edition, Section 904.03(e).  Coarse Aggregate No. 53 or No. 73 shall be crushed stone or air-cooled blast furnace slag (ACBF), Class D or higher. 
*********************************************************************************************
If “B” Borrow is required for project remove paragraph “C” below and replace with the following: Note that B-Borrow is an acceptable material for watermains outside of the edge of pavement, see detail BS5-1. Based on project specific requirements coordinate the drawings and specifications on the usability of B borrow.   

1.“B”Borrow is defined in accordance with the Indiana Department of Transportation (INDOT) Standard Specifications latest edition, Sections 211 and  904. The material shall be acceptable quality, free from large or frozen lumps, wood, or other extraneous matter.  Material shall compliance with gradations for No. 30 to 1 1/2 inch in accordance with the gradation requirements of INDOT 211. 
*********************************************************************************************
“B” Borrow:
Use of “B” Borrow is not acceptable. 
“B” Borrow is defined in accordance with the Indiana Department of Transportation (INDOT) Standard Specifications latest edition, Sections 211 and 904.
BEDDING MATERIALS - FOR UTILITY PIPING AND STRUCTURES
*********************************************************************************************
NTS:  Edit Section “A” below to suit project requirements. Delete what is not applicable. If additional pipe materials are to be used list in appropriate category (rigid, flexible) below.  
*********************************************************************************************
*********************************************************************************************
NTS:  Include the appropriate bedding detail on the Drawings. Add in bedding dimensions, as applicable. 
*********************************************************************************************
Pipe Classifications
The following pipe materials are classified as Rigid:
Reinforced Concrete Pipe (RCP)
The following pipe materials are classified as Flexible:
Polyvinyl Chloride (PVC)
High Density Polyethylene (HDPE)
Fiberglass Reinforced Pipe (FRP)
Ductile Iron Pipe (DIP)
Corrugated Metal Pipe (CMP)
Polypropylene Pipe (PP)
*********************************************************************************************
NTS:  Coordinate the bedding material and compaction requirements listed below in Paragraphs “B-E” with the specified pipe Manufacturer.  
*********************************************************************************************
Bedding for Rigid Pipes
Compacted Granular Bedding Material: The compacted granular bedding shall consist of angular 1/4 inch to 1 1/2 inch, graded stone. INDOT Classification No. 5, No. 8 and No. 9 are acceptable. Required backfill is then placed on top of the compacted granular bedding. 
Shaped Subgrade Bedding with compacted granular bedding: The subgrade material shall be No. 8 crushed stone. The compacted granular bedding shall consist of angular, 1/4 inch to 1 ½ inch graded stone. INDOT Classification No. 5, No.8 or No. 9 is acceptable. Required backfill is then placed on top of the compacted angular bedding.
*********************************************************************************************
NTS:  Delete Paragraph “C” or “D” below based on project specific requirements.  
*********************************************************************************************

Bedding for Flexible Pipes – Sanitary and Storm Sewers
All flexible pipes shall be bedded in Class “F” (crushed stone) bedding. The compacted granular bedding material shall consist of angular, graded stone. INDOT Classification No. 5, No. 8, No. 9 are acceptable.   The crushed stone shall be placed from a minimum depth beneath the pipe of the outer pipe diameter divided by eight (4 inch minimum) to the pipe’s springline. Compacted granular bedding material is then placed on top of the crushed stone, level across the trench, to a point a minimum of 12 inches above the crown of the pipe. Required backfill is then placed on top of the compacted angular bedding.
*********************************************************************************************
NTS:  Coordinate bedding material and requirements with Drawings and the standard detail. Delete Paragraph D based on project specific requirements. 
*********************************************************************************************
Bedding for Flexible Pipes – Water
All flexible pipes shall be bedded in (crushed stone) bedding. INDOT Classifications No. 5, No. 8, and No. 9 are acceptable. The crushed stone shall be placed from a minimum depth beneath the pipe of the outer pipe diameter divided by eight (4 inch minimum) to the pipe’s springline. Compacted granular bedding material is then placed on top of the crushed stone, level across the trench, to a point a minimum of 12 inches above the crown of the pipe. The compacted granular bedding material shall consist of angular, graded stone. Required backfill is then placed on top of the compacted angular bedding.
*********************************************************************************************
NTS:  Edit Section “E” below based on project conditions, (i.e soil conditions or precast structures size. Coordinate with the Drawings.
*********************************************************************************************
Bedding for Precast Concrete Structures
Precast concrete base sections for structures shall be placed on a well graded, compacted granular bedding material. The compacted granular bedding material shall consist of angular, graded stone. INDOT Classification No. 5, No. 8, No. 9, in accordance with INDOT 211, is acceptable. The bedding course shall extend to the limits as shown on the Drawings.        
INDOT SIEVE ANALYSIS REQUIREMENTS
The following lists the coarse aggregate sieve analysis requirements in accordance with INDOT Section 903:
	INDOT – Sieve Analysis Requirements

	Sieve Sizes
	COARSE AGGREGATE SIZES (PERCENT PASSING)

	
	COARSE GRADED
	DENSE GRADED

	
	2
	5
	8
	9
	11
	12
	43(1)
	91
	53(1)
	73(1)

	4 in. (100 mm)
	
	
	
	
	
	
	
	
	
	

	3 1/2 in. (90 mm)
	
	
	
	
	
	
	
	
	
	

	2 1/2 in. (63 mm)
	100
	
	
	
	
	
	
	
	
	

	2 in. (50 mm)
	80-100
	
	
	
	
	
	
	
	
	

	1 1/2 in. (37.5 mm)
	
	100
	
	
	
	
	100
	
	100
	

	1 in. (25 mm)
	0-25
	85-98
	100
	
	
	
	70-90
	100
	80-100
	100

	3/4 in. (19 mm)
	0-10
	60-85
	75-95
	100
	
	
	50-70
	
	70-90
	90-100

	1/2 in. (12.5 mm)
	0-7
	30-60
	40-70
	60-85
	100
	100
	35-50
	
	55-80
	60-90

	3/8 in. (9.5 mm)
	
	15-45
	20-50
	30-60
	75-95
	95-100
	
	
	
	

	No. 4 (4.75 mm)
	
	0-15
	0-15
	0-15
	10-30
	50-80
	20-40
	
	35-60
	35-60

	No. 8 (2.36 mm)
	
	0-10
	0-10
	0-10
	0-10
	0-35
	15-35
	
	25-50
	

	No. 30 (600 μm)
	
	
	
	
	
	0-4
	5-20
	
	12-30
	12-30

	No. 200 (75 μm)(2)
	
	
	
	
	
	
	0-6.0
	
	5.0-
10.0(4)
	5.0-
12.0

	Decant (PCC)(3)
	
	0-1.5
	0-1.5
	0-1.5
	0-1.5
	0-1.5
	
	0-1.5
	
	

	Decant (Non-PCC)
	0-2.5
	0-2.5
	0-3.0
	0-2.5
	0-2.5
	0-2.0
	
	0-2.5
	
	

	Notes: 1. The liquid limit shall not exceed 25 (35 if slag) and the plasticity index shall not exceed 5. The liquid limit shall be determined in accordance with AASHTO T 89 and the plasticity index in accordance with AASHTO T 90. 2. Includes the total amount passing the No. 200 (75 μm) sieve as determined by AASHTO T 11 and T 27. 3. Decant may be 0-2.5 for stone and slag. 4. When slag is used for separation layers as defined in 302.01, the total amount passing the No. 200 (75 μm) sieve shall be 10.0 to 12.0.


*********************************************************************************************
NTS:  Edit or delete Article “2.4” below based on project specific requirements. Add additional riprap materials and gradations as necessary for project.  
*********************************************************************************************
RIP RAP
Revetment Riprap
Provide revetment Riprap in accordance with INDOT Section 904.04, class F or higher, with a maximum dimension of 3 times the minimum dimension. 
The aggregate shall be as defined by INDOT Standards for revetment riprap, must be crushed stone, and must meet the following gradations:
	INDOT Revetment Riprap Gradation

	Percent Smaller

	Size, in.
	Revetment

	30
	

	24
	

	18
	100

	12
	90-100

	8
	

	6
	20-40

	3
	0-10

	1
	

	Depth of Riprap
	18 inches


Hand-Laid Riprap
Hand-laid aggregate shall consist of pieces, except spalls, not less than 1/3 cubic feet in volume and no less than 3” in the least diameter. The width of each piece shall be no less than 6” for 6” hand-laid riprap, or less than 12” for 12” hand-laid riprap. 
The aggregate shall be as defined by INDOT Standards for revetment riprap, must be crushed stone and must meet the following gradations:
	INDOT Hand Laid Riprap Gradation

	Percent Smaller

	Size, in.
	Hand Laid

	30
	

	24
	

	18
	100

	12
	90-100

	8
	

	6
	20-40

	3
	0-10

	1
	

	Depth of Riprap
	18 inches


Grouted Riprap
Grouted riprap aggregate shall comply with the requirements for hand-laid riprap. The grout shall be comprised of 1 part Portland Cement and 4 parts No. 23 fine aggregate per INDOT 904.01. The cement and fine aggregate may be dry-mixed in an approved mixer or by hand in a watertight box until the color of the mixture becomes uniform. Water shall be added as the mixing continues until the grout attains a consistency that will allow it to flow into the openings.
*********************************************************************************************
NTS:  Remove Article “2.5” below if not required for project. Note that if project requires pipe abandonment utilizing flowable fill retain the following paragraph and coordinate with the appropriate DIV 33 utility installation specification. Material detailed below is for excavatable flowable fill, edit as required based on project specific conditions. 
*********************************************************************************************
FLOWABLE FILL
Flowable fill may be utilized at utility crossings, utility abandonment and other such instances as determined by the Engineer.  
Flowable Fill: Self-compacting flowable cementitious concrete material shall be produced from the following:
Cementitious material (Portland cement and fly ash):  100 to 350 lbs
#23 washed sand:  2000 to 3000 lbs
Water:  30 to 40 lbs (water to cement ratio= 1.0 to 1.5)
Air:  10 to30% (Use Flowable Fill Performance Admixture – Eucon Easy Fill or equal) 
Maximum 200 psi compressive strength recommended
Diameter of spread shall be greater than or equal to 8 inch.
EXECUTION 
INSPECTION 
Provide Engineer with 2 business days notice and with means to examine the areas and conditions under which excavating, filling, and grading are to be performed.  Engineer will notify Contractor, in writing, if conditions are found that may be detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions have been corrected in an acceptable manner. 
TEST PITS 
General: 
*********************************************************************************************
NTS:  Select either Paragraph “1” as appropriate.  Delete the paragraph not used.
*********************************************************************************************
Contractor shall excavate and backfill, in advance of the construction, test pits to determine conditions or location of the existing utilities and structures.  Contractor shall perform all the Work required in connection with excavating, stockpiling, maintaining, sheeting, shoring, backfilling and replacing pavement for the test pits.
Contractor shall be responsible for the definite location of each existing facility involved within the area of excavation for the Work under this Contract.  Care shall be exercised during such location work to avoid damaging and/or disrupting the affected facility.  Contractor shall be responsible for repairing, at his expense, damage to any structure, piping, or utility caused by his Work.
0. Where shown or directed by Engineer, excavate and backfill, in advance of construction, test pits to determine conditions or location of existing facilities.  Perform all Work required in connection with excavating, stockpil­ing, maintaining, sheeting, shoring, backfilling and replacing pavement for the test pits.
*********************************************************************************************
NTS:  Retain Article “3.3” below if project includes Owner requested spot excavations. Delete if not used. Typically, these locates are used when specific locations are shown on the Drawings. 
*********************************************************************************************
OWNER REQUESTED SPOT EXCAVATION FOR UTILITIES – POTHOLES
General: 
Spot excavate or pothole all utility locations, public and private at locations shown on the Drawings, and where requested. 
Minimal disturbance excavation methods such as vacuum extraction are preferred; however, excavation methods shall be chosen to adequately define the utility location.
Location Survey: 
Field locate potholed utilities including horizontal ties (minimum 2 required per locate) as well as depths.    
Coordinate the pothole locations with the same survey controls as the entire project.  
Provide sketches or red-lined project drawings denoting vertical and horizontal information, utility size, and material.    
Pothole Backfilling and Pavement Repair: 
Backfill and repair potholes consistent with the requirements of the permitting jurisdiction and restore to original condition.
*********************************************************************************************
NTS:  Article “3.4” Dewatering details specific requirements for dewatering and is intended for use when significant dewatering is anticipated. Edit or delete based on the project specific requirements and the requirements listed in the geotechnical report. Need to coordinate Article with Delegated Design submittal, and the basic dewatering requirements. 
*********************************************************************************************
DEWATERING
Dewatering – General:
Provide and maintain adequate drainage and dewatering equipment to remove and dispose of all surface water and ground water entering excavations, or other parts of the Work and work areas.  Keep each excavation dry during excavation, subgrade preparation, and continually thereafter until the Underground Facilities to be built therein area acceptable to Engineer and backfilling operations are completed and acceptable to Engineer.
Keep all working areas at the Site free of surface water at all times.  Provide temporary drainage ditches and temporary dikes, and provide required temporary pumping and other work necessary for diverting or removing rainfall and all other accumulations of surface water from excavations and fill areas.  Perform diversion and removal of surface water in manner that prevents accumulation of water behind permanent or temporary structures and at any other locations in the construction area where such accumulations may be detrimental.
Water used for working or processing, resulting from dewatering operations, or containing oils or sediments that will reduce the quality of the surface water or groundwater downstream of the point of discharge, shall not be directly discharged.  Divert such waters through temporary settling basin or filter before discharging to surface water, groundwater, or drainage routes.
Contractor shall be responsible for condition of piping, conduits, and channels used for drainage and such piping, conduits, and channels shall be clean and free of sediment.
Remove water from excavations as fast as water collects.
*********************************************************************************************
NTS: Delete Paragraph “B”, below, when not required. In paragraph “B.1”, insert at (--1--) the depth in feet when it is desired to maintain groundwater level a specific distance below bottom of excavation.
*********************************************************************************************
Temporary Dewatering System:
Contractor shall design, provide, and operate dewatering system to include sufficient trenches, sumps, pumps, hose, piping, well points, deep wells, and similar facilities, necessary to depress and maintain groundwater level (--1--) below the base of each excavation during all stages of construction operations.  
Design and operate dewatering system to avoid settlement and damage to existing structures and Underground Facilities.
Groundwater table shall be lowered in advance of excavation for a sufficient period of time to allow dewatering of fine grain soils. 
Maintain groundwater level at excavations two feet below lowest subgrade excavation until the structure or Underground Facility, as applicable, has sufficient strength and weight to withstand horizontal and vertical soil and water pressures from natural groundwater.  
Operate dewatering system continuously, 24 hours per day, seven days per week.  Provide standby pumping facilities and personnel to maintain the continued effectiveness of the system.  Do not discontinue dewatering operations without first obtaining Engineer’s acceptance for such discontinuation.
If, in Engineer’s opinion, the water levels are not being lowered or maintained as required, provide additional or alternate temporary dewatering devices as necessary, at no additional cost to Owner.
Locate elements of temporary dewatering system to allow continuous dewatering operation without interfering with the Work to the extent practicable.  
Where portions of dewatering system are located in the area of permanent construction, submit to and obtain Engineer’s acceptance of details of proposed methods of constructing the Work at such location.  Control of ground water shall continue until the permanent construction provides sufficient dead load to withstand hydrostatic uplift of the normal groundwater, until concrete has attained sufficient strength to withstand earth and hydrostatic loads.
Perform pumping of water from excavations in a manner that prevents carrying away of unsolidified concrete materials, and that avoids damaging the subgrade. 
Before discontinuing dewatering operations or permanently allowing rise of groundwater level, prepare computations to demonstrate that structures affected by the water level rise are protected by fill or other means to sustain uplift.  Use a safety factor of 1.25 when preparing such calculations.
Disposal of Water Removed by Dewatering System:
Contractor’s dewatering system shall discharge to suitable location acceptable to Owner and owners of other properties potentially affected by water discharge, including owners adjacent to and downstream of dewatering system discharge.  Operation dewatering system and disposal of water shall be in accordance with Laws and Regulations.
Convey water from excavations in closed conduits.  Do not use trench excavations as temporary drainage ditches.
Dispose of water removed from excavations in a manner that does not endanger health and safety, property, the Work, and other portions of the Project. 
Dispose of water in manner that causes no inconvenience to Owner, others involved in the Project, and adjacent and downstream properties.  
GENERAL EXCAVATION
*********************************************************************************************
NTS: Paragraph “A” below does not differentiate excavation materials. If a specific material that may require different excavation methods, such as rock, exists on project site, edit Paragraph “A” below as necessary to exclude the material.  Add in additional work items to Article 1.2 of this specification, as necessary. 
*********************************************************************************************
Perform all excavations required to complete the Work as shown, specified and required.  Excavations shall include earth, sand, clay, gravel, hardpan, boulders not requiring drilling and blasting for removal, decomposed material, pavements, rubbish, abandoned utilities and all other materials within the excavation limits. 
Provide excavation protection system(s) required by ordinances, codes, Laws, and Regulations to prevent injury to workers and to prevent damage to new and existing structures or utilities.  
Where the structure or utility is to be placed below the ground water table, use well points, cofferdams or other acceptable methods to permit construction of said structure or pipeline under dry conditions. Dry conditions shall be maintained until concrete has reached sufficient strength to withstand earth and hydrostatic loads and until the pipelines are properly jointed, tested and acceptably backfilled. Water level shall be maintained below subgrade until backfilling and compaction is completed. 
Pumping of water from excavations shall be completed in such a manner to prevent the carrying away of unsolidified concrete materials, and to prevent damage to the existing subgrade. 

*********************************************************************************************
NTS: Delete Article “E” below if project does not require the construction of buildings and foundations. 
*********************************************************************************************
The elevation of the bottom of footings shown shall be considered as approximate only and Engineer may direct such changes in dimensions and elevations as may be required to secure a satisfactory footing. All structure excavations shall be hand‑trimmed to permit the placing of full widths, and lengths of footings on horizontal beds.  Rounded and undercut edges will not be permitted.  
Subgrades for roadways, structures and trench bottoms shall be firm, dense, and thoroughly compacted and consolidated; shall be free from mud, muck, and other soft or unsuitable materials; and shall remain firm and intact under all construction operations. Subgrades which are otherwise solid, but which become soft or mucky on top due to construction operations, shall be reinforced with crushed stone or gravel.  The finished elevation of stabilized subgrades shall not be higher than subgrade elevations shown.
*********************************************************************************************
NTS:  Coordinate the requirements for proof rolling listed in paragraph “G” below with requirements listed in the Div 32 paving specifications sections. 
*********************************************************************************************
Prior to placement of aggregate base for roadways, subgrade more than 100 feet in length shall be proof-rolled with a tri-axle dump truck loaded with 20 tons and approved by the Engineer. There shall be one or two complete coverages as directed by the Engineer. Tire tracks, irregularities, or failures shall be corrected.  
UNAUTHORIZED EXCAVATION 
All excavation outside the lines and grades shown, and which is not approved by Engineer, together with the removal and disposal of the associated material shall be restored at Contractor’s expense. Unauthorized excavations shall be filled and compacted with backfill, or fill material as approved by Engineer, or concrete by Contractor at no additional cost to the Owner.  Claims and damages resulting from unauthorized excavation will be the sole responsibility of the Contractor.
*********************************************************************************************
NTS:  Coordinate Section “3.7” below with the requirements in Section 01 57 00 Temporary Controls and Section 01 57 13 Erosion and Sediment Control. Consider requiring a dewatering plan based on project.
*********************************************************************************************
EROSION CONTROL, DRAINAGE AND DEWATERING
Erosion control, drainage, and dewatering must conform to requirements in Contract Documents. Refer to Section 01 57 13 Erosion and Sedimentation Control. 
SHEETING, SHORING AND BRACING 
*********************************************************************************************
NTS:  Edit Paragraph “A” to suit the project.  Delete inapplicable requirements.
*********************************************************************************************
General: 
Material utilized for sheeting, shoring, and bracing shall be in good condition, not damaged or excessively pitted.  All steel or wood sheeting designated to remain in place shall be new.  New or used sheeting may be used for temporary Work. 
Unless otherwise shown, specified, or directed, all materials used for temporary construction shall be removed when Work is completed.  Such removal shall be made in a manner not injurious to the structure or its appearance or to adjacent Work. 
Safe and satisfactory sheeting, shoring and bracing shall be the entire responsibility of Contractor. 
*********************************************************************************************
NTS:  Delete Paragraph “B” below if not applicable or modify to suit specific project soil conditions. 
*********************************************************************************************
Sheeting Left in Place: 
Steel sheet piling to be left in place shall consist of rolled sections of the continuous interlocking type, unless otherwise approved.  The type and design of the sheeting and bracing shall conform to the Drawings.  Steel sheeting designated to be left in place shall be new.
Steel sheet piling to be left in place shall be driven straight to the lines and grades as shown or directed.  The piles shall penetrate into firm materials with secure interlocking through­out the entire length of the pile.  Damaged piling having faulty alignment shall be pulled and replaced by new piling. 
The type of guide structure used and method of driving for steel sheet piling to be left in place shall be subject to the approval of Engineer.  Jetting will not be permitted. 
Cut off piling left in place to the grades shown or directed by Engineer and remove the cut off pilings from the Site. 
Clean wales, braces and all other items to be embedded in the permanent structure, and ensure that the concrete surrounding the embedded element is sound and free from air pockets or harmful inclusions.  Provisions shall include the cutting of holes in the webs and flanges of wale and bracing members, and the welding of steel diaphragm waterstops perpendicular to the centerline of brace ends which are to be embedded. 
Subsequent to removal of the inside face forms, and when removal of bracing is permitted, cut back steel at least 2 inches inside the wall face and patch opening with cement mortar. Concrete shall be thoroughly worked beneath wales and braces, around stiffeners and in any other place where voids may be formed.
Portions of sheeting or soldier piles and breast boards which are in contact with the foundation concrete shall be left in place, together with wales and bracing members which are cast into foundation or superstructure concrete.
Shop Drawings for sheeting, shoring and bracing shall be submitted for record; they will not be reviewed.  
TRENCH SHIELDS
Excavation of earth material below the bottom of a shield shall not exceed the limits established by ordinances, codes, Laws, and Regulations.
When using a shield for the installation of structures, the bottom of the shield shall not extend below the top of the bedding for the structures.
When a trench shield is removed or moved ahead, care shall be taken to prevent the movement of pipe or structures and the disturbance of the placed bedding and backfill for pipe or structures.  Pipe, structures, bedding and backfill that are disturbed shall be removed and reinstalled as specified.
GENERAL REQUIREMENTS FOR BEDDING, BACKFILL, AND COMPACTION 
Furnish, place and compact all Special Backfill, backfill, fill, bedding and other materials required for structures, embankments, pipelines, ductbanks, and other requirements.
Provide the finished grades as shown and as described herein to be furnished, placed and compacted by Contractor.
Backfill excavations as promptly as Work permits, but not until completion of the following:
*********************************************************************************************
NTS:  Edit or delete the following paragraphs to suit project.
*********************************************************************************************
Inspection, successful completion and acceptance of testing, approval, and recording of locations of Underground Facilities.
Removal of concrete formwork.
Removal of shoring and bracing, and backfilling of voids with satisfactory materials. 
*********************************************************************************************
NTS:  Edit or delete paragraphs “4”, “5”, and “6” to suit project. Paragraphs “4”, “5”, and “6 are used for building foundations.”
*********************************************************************************************
Acceptance by the Engineer of construction below finish grade, including dampproofing, waterproofing and perimeter insulation.
Permanent or temporary horizontal bracing is in place on horizontally supported walls.
Placement of settlement plates.
Removal of trash and debris.
Fill containing organic materials or other unacceptable material shall be removed and replaced with approved fill material as specified.
Replacement of Unacceptable Excavated Materials: In cases where over-excavation for the replacement of unacceptable soil materials is required, the excavation shall be backfilled to the required subgrade with special backfill material and thoroughly compacted as specified.  Sides of the excavation shall be sloped in accordance to the maximum inclinations specified for each structure location.
*********************************************************************************************
NTS: Insert at (--1--) below the project specific material lift depth requirements. If available coordinate with geotechnical report. The lift depth requirement is typically 6-inch, edit to suit project. Coordinate with Paragraphs A-E above. 

Check geotechnical report, 95% density is not the same between Standard Proctor Test and Modified Proctor Test. Edit compaction requirements below based on geotechnical reports. If pipe is to be backfilled with native backfill verify appropriate compation density requirements. Typically native backfill does not meet the 95% Modified Proctor compaction density. requirements
*********************************************************************************************
Compaction Density Requirements:
The degree of compaction required for all types of backfill, special backfill, fills and bedding shall be 95 percent density as determined by the Modified Proctor Test or as approved by Engineer. Compaction may be obtained by mechanically tamping the material in (--1--) inch lifts. Material shall be moistened or aerated as necessary to provide the moisture content that will facilitate obtaining the specified compaction.
All backfill, special backfill and fill must be wetted and thoroughly mixed to achieve +2% or -1% of the optimum moisture content, with the following exceptions: On-site clayey soils optimum to plus 3 percent.
Natural undisturbed soils or compacted soil subsequently disturbed or removed by construction operations shall be replaced with materials compacted as specified above.
Testing service shall perform tests required to provide data for selection of backfill, special backfill, fill, and bedding material and control of placement water content.
Field density tests, to ensure that the specified density is being obtained, shall be performed by testing service during each day of compaction Work.
If the tests indicate unsatisfactory compaction, Contractor shall provide the additional compaction necessary to obtain the specified degree of compaction.  All additional compaction Work shall be performed by Contractor, at no additional cost to the Owner, until the specified compaction is obtained.  This Work shall include complete removal of unacceptable (as determined by the Engineer) fill areas and replacement and recompaction until acceptable backfill, special backfill, fill and bedding is provided.
Compaction shall be performed with equipment suitable for the type of material being placed.  Contractor shall select equipment that is capable of providing the minimum density required by these Specifications.  Hand operated compacting equipment shall be used within a distance of ten feet from the wall of any completed below grade structure. Equipment shall be provided that is capable of compacting in restricted areas next to structures and around piping.  The effectiveness of the equipment selected by Contractor shall be tested at the commencement of compaction Work by construction of a small section of material within the area where the material is to be placed.  If tests on this section of material show that the specified compaction is not obtained, Contractor shall increase the amount of coverage, decrease the lift thicknesses or obtain a different type of compactor.
The method of compaction and the equipment used shall be appropriate for the material to be compacted and shall not transmit damaging shocks to the pipe, manholes, inlets or structures. 
*********************************************************************************************
NTS: Delete section “G” below when project does not contain water main services. Edit to suit project specific requirements. 
*********************************************************************************************
Complete compaction testing requirements for water services excavations within roadway. Compaction testing for water service excavations outside of roadway will be on an as need basis and paid for by Contractor at no additional cost to the Owner. 
UTILITY PIPING TRENCHING, BEDDING, BACKFILL AND COMPACTION
Pipe trench preparation:
*********************************************************************************************
NTS:  Open trench length requirement below may be shortened to 100 feet or less, if required by job conditions. 
Based on project-specific conditions, include additional requirements for projects that are near a stream, ditch or waterway. 
*********************************************************************************************
No more than 200 feet of trench may be opened in advance of pipe laying.  Trenches in rock shall be fully opened at least 30 feet in advance of where pipe is being laid. 
Trench width shall be minimized to the greatest extent practical, but shall conform to the following: 
Sufficient to provide room for installing, jointing and inspecting piping. 
Sufficient for shoring and bracing, or shielding and dewatering.
Sufficient to allow thorough placement and compaction of backfill adjacent to bottom half of pipe. 
Where the existing material beneath the bedding material is considered unsuitable by Engineer, Contractor shall remove and replace it with backfill or fill material as approved by Engineer.
Depth of trench shall be as shown.  If required and approved by Engineer, in writing, depths may be revised. 
Material Storage: Stockpile satisfactory excavated materials in approved areas, until required for backfill or fill.  Place, grade and shape stockpiles for proper drainage.
Locate and retain soil materials away from edge of excavations.
Do not store within drip line of trees to be protected.
Dispose of excess soil material and waste materials as specified hereinafter. 
Stockpiled excavated soils for use as subsequent fill shall be classified by laboratory as on-site granular or sandy clay soils.  Use and placement of fill shall be performed as specified for each class.
*********************************************************************************************
NTS: Based on project specific conditions the pipe manufacturer may have differing pipe bedding types and classes. Edit Paragraph “B” as required for varying trench bedding conditions.   
*********************************************************************************************
Placement of pipe bedding:
Bedding materials, both below the bottom and above the crown of the pipe, classes of bedding to be used, and placement and compaction of bedding materials shall conform to the following requirements:
Granular bedding shall be spread and the surface graded to provide a uniform and continuous support beneath the pipe at all points between bell holes or pipe joints.  It will be permissible to slightly disturb the finished subgrade surface by withdrawal of pipe slings or other lifting tackle.
After each pipe has been graded, aligned, placed in final position on the bedding material and shoved home, sufficient pipe bedding material shall be deposited and compacted under and around each side of the pipe and back of the bell or end thereof to hold the pipe in proper position and to maintain alignment during subsequent pipe jointing and bedding operations.
Bedding material shall be deposited and compacted uniformly and simultaneously on each side of the pipe to prevent lateral displacement.
The bedding material shall then be placed and compacted to a level elevation 12 inches above the top of pipe across the trench.
Each layer of bedding material shall be compacted by at least two complete coverages of all portions of the surface of each lift using appropriate compaction equipment.  One coverage is defined as the conditions reached when all portions of the fill lift have been subjected to the direct contact of the compacting surface of the compactor.
The degree of compaction required for granular bedding is expressed as a percentage of the maximum density obtained by the test procedure presented in ASTM D698.
*********************************************************************************************
NTS: Make clear on Contract Drawings the required location of special backfill and backfill. Coordinate with Paragraph “C” below.  
*********************************************************************************************
Backfill or special backfill in pipe trenches:
Special backfill and backfill shall be placed to the grades shown. Bring special backfill, backfill around structures and piping up evenly on all sides. The lift thickness and compaction moisture content range given herein is approximate. These values shall be finally determined from the laboratory test results on the materials.
Compacted  special backfill shall be required for the full depth of the trench above the granular pipe bedding material. Where the trench for one pipe passes beneath the trench for another pipe or electrical ductbank, the lower trench shall be compacted to the level of the bottom of the upper trench.
Place all special backfill in pipe trenches which are below structures, other pipes, or paved areas, in horizontal layers or lifts not exceeding 6 inches in depth and thoroughly compact each before the next layer or lift is placed.
In other pipe trenches, compacted layers shall be 6 inches up to the pipe center line and 8 inches thereafter. 
Prior to the installation of pipes which are to be installed in fill sections, place the fill as described herein, until a minimum height of two feet above the soffit of the pipe is reached, unless otherwise required in other Sections.  The fill for the trench width shall then be excavated and the pipe installed and backfilled.  The remainder of the fill shall then be placed.
Pipeline trenches may be backfilled prior to pressure testing, but no structure shall be constructed over any pipeline until it has been tested.
The degree of compaction required for special and native backfill is expressed as a percentage of the maximum density obtained by the test procedure presented in ASTM D698. 
MANHOLES AND DRAINAGE STRUCTURES-TRENCHING, BEDDING, BACKFILL AND COMPACTION
Trench preparation: 
Trench size shall be minimized to the greatest extent practical, but shall conform to the following: 
Sufficient to provide room for installing, jointing and inspecting manhole or inlet. 
Sufficient for shoring and bracing, or shielding and dewatering, as required.
Sufficient to allow thorough placement and compaction of backfill and bedding adjacent to structure. 
Where the existing material beneath the bedding material is considered unsuitable by Engineer, Contractor shall remove and replace it with backfill or fill material as approved by Engineer.
Placement of bedding:
All manholes and structures shall be placed on required bedding, as described within this Section.
Approved pipe bedding material (crushed stone #5, #8 or #9, per pipe bedding detail) must be used for backfill to an elevation of 12 inch above crown of all influent/effluent pipes. 
Placement of backfill or special backfill: 
Backfill or special backfill should be placed evenly around manhole in 6 inch maximum lifts and should be thoroughly tamped to standard proctor density referenced herein, before the next layer is installed. 
*********************************************************************************************
NTS:   Edit Article “3.13” to suit project, delete if not required.  Coordinate with project standard details provided on drawings and geotechnical report if available. This Article is for projects that require site cut and fill work and building foundation development, or special structures such as outfall headwalls.  
*********************************************************************************************
SITE WORK AND SPECIAL STRUCTURES – BACKFILL AND COMPACTION 
Special backfill and backfill shall be placed to the grades shown. Bring special backfill, backfill around structures and piping up evenly on all sides. The lift thickness and compaction moisture content range given herein is approximate. These values shall be finally determined from the laboratory test results on the materials.
All special backfill shall be placed in horizontal loose lifts, not exceeding 8 inches in thickness, and shall be mixed and spread in a manner assuring uniform lift thickness after placing.  Each lift shall be compacted by not less than two complete coverages of the specified compactor.  Special backfill shall be placed to the underside of all concrete slabs.  The material shall extend a minimum of 2 feet outside the face of each structure and be 12 inches below finished grade on all structures.  When used under concrete slabs with exposed edges, the maximum slope of special backfill to the subgrade shall be one vertical to one horizontal.
Backfill and fill around and outside of structures and over special backfill shall be deposited in layers not to exceed 8 inches in uncompacted thickness and mechanically compacted, using platform type tampers. 
Keep excavations dry during backfilling operations. No special backfill, backfill or fill material shall be placed when free water is standing on the surface of the area where the fill is to be placed.
General – Compaction of Special Backfill, Backfill, and Fill:
Compaction of structures backfilled by rolling will be permitted provided the desired compaction is obtained and damage to the structure is prevented.
Compaction of special backfill and/or backfill by inundation with water will not be permitted. All materials shall be deposited as specified herein and as shown on the Drawings.
The material shall be placed at a moisture content and density as specified. Contractor shall provide equipment capable of adding measured amounts of water to the backfill and/or special backfill material to bring it to a condition within the range of the required moisture content.  
Contractor shall provide equipment capable of discing, aerating, and mixing the soil to ensure reasonable uniformity of moisture content throughout the fill material and to reduce the moisture content of the borrow material by air drying, if necessary.  If the subgrade or lift of earth material must be moisture conditioned before compaction, the fill material shall be sufficiently mixed or worked on the subgrade to ensure a uniform moisture content throughout the lift of material to be compacted.  Materials at moisture content in excess of the specified limit shall be dried by aeration or stockpiled for drying.
No compaction of fill will be permitted with free water on any portion of the fill to be compacted.  No fill shall be placed or compacted in a frozen condition or on top of frozen material.  
Any fill containing organic materials or other unacceptable material previously described shall be removed and replaced with approved fill material prior to compaction.
Levels of special backfill or backfill against concrete walls shall not differ by more than 2 feet on either side of walls, unless walls are adequately braced or all floor framing is in place up to and including grade level slabs.  Particular care shall be taken to compact structure special backfill or backfill, which will be beneath pipes, roads, or other surface construction or structures.  In addition, wherever a trench passes through structure special backfill or backfill, the structure special backfill or backfill shall be placed and compacted to an elevation 12 inches above the top of the pipe before the trench is excavated.  Compacted areas, in each case, shall be adequate to support the item to be constructed or placed thereon.
The compaction requirements specified are predicated on the use of normal materials and compaction equipment. In order to establish criteria for the placement of a controlled fill so that it will have compressibility and strength characteristics compatible with the proposed structural loadings, a series of laboratory compaction and/or compressive strength tests shall be performed on the samples of materials submitted by Contractor.  From the results of the laboratory tests, the final values of the required percent compaction, the acceptable compaction moisture content range, and the maximum permissible lift thickness will be established for the fill material and construction equipment proposed.
Control the water content of fill material during placement within the range necessary to obtain the compaction specified.  In general, the moisture content of the fill shall be within three percent of the optimum moisture content for compaction as determined by laboratory tests.  Perform all necessary Work to adjust the water content of the material to within the range necessary to permit the compaction specified.  
Compact fill shall be compacted by at least 2 coverages of all portions of the surface of each lift by compaction equipment. One coverage is defined as the condition obtained when all portions of the surface of the fill material have been subjected to the direct contact of the compactor.
If the specified densities are not obtained because of improper control of placement or compaction procedures, or because of inadequate or improperly functioning compaction equipment, Contractor shall perform whatever Work is required to provide the required densities. This Work shall include complete removal of unacceptable special backfill, backfill and fill areas, and replacement and recompaction until acceptable material is provided, at no additional cost to the Owner.
Contractor shall repair, at his own expense, any after settlement that occurs, during the warranty period. Contractor shall make all repairs and replacements required within 30 days after notice from Engineer or Owner. 
ELECTRICAL DUCTBANK TRENCHES - BACKFILL OR SPECIAL BACKFILL
Compacted backfill or special backfill, shall be required for the full depth of the trench, below and above the electrical ductbank.  Where the trench for one ductbank passes beneath the trench for another pipe or ductbank special backfill shall be placed and compacted to the level of the bottom of the upper trench.
Placement and compaction of backfill in electrical ductbank trenches shall conform to the requirements specified within this Section.  
FLOWABLE FILL
*********************************************************************************************
NTS:  Coordinate Sections “A”, “B” and “C” below with project requirements and contract documents.
*********************************************************************************************
Flowable Fill: Place initial backfill of flowable fill to a height of 12 inches over the pipe or conduit. Coordinate backfilling with testing.
Flowable Fill: Place final backfill of flowable fill to final subgrade elevation.
Flowable Fill: Place flowable fill inside the utility to complete fill the utility to be abandoned. 
*********************************************************************************************
NTS:  Edit or delete Article “3.16” below if not used on project. Add/edit installation requirements below if project requires additional riprap material types. Note that Uniform Rip Rap for Gabions and Revetment Mattresses is specified in Section 31 36 10- Gabions and Revetment Mattresses. If project includes those product coordinate rip rap requirements.  
*********************************************************************************************
RIPRAP
Revetment Riprap
Install revetment riprap in accordance with INDOT Section 616.05. Riprap may be placed by dumping and shall be placed to the required thickness. The finish surface shall be free from clusters of small stones or of large ones. The finished surface shall vary from a true plane no more than 9 inches for revetment riprap as indicated on drawings. 
Install an aggregate separation geosynthetic layer in accordance with Section 31 05 19, Geosynthetics for Earthwork. 
Hand-Laid Riprap
Hand-laid riprap shall be placed to produce a surface of approximate regularity with edges having projections no more than 3 in. above the required cross section.
Grouted Riprap
Aggregate, preparation of the slope, and depth of riprap aggregate shall be in accordance with INDOT section 616.05. All openings shall be filled with cement grout. Finished surface shall be approximately smooth, solid, and true to line, grade, and section.
*********************************************************************************************
NTS:  Delete Article “3.17” below if no embankments.  Insert at number (--1--) either “90” or “95”.  Coordinate with geotechnical report.
*********************************************************************************************
EMBANKMENTS 
To the maximum extent available, use excess earth obtained from structure and trench excavations for construction of embankments. Obtain additional material from borrow pits as necessary. After preparation of the embankment area, level and roll the subgrade so that surface materials of the subgrade will be compact and well bonded with the first layer of the embankment.  All material deposited in embankments shall be free from rocks or stones, brush, stumps, logs, roots, debris, and organic or other objectionable materials.  Construct embankments in horizontal layers not exceeding 8 inches in uncompacted thickness.  Spread and level material deposited by excavating and hauling equipment prior to compaction. Thoroughly compact each layer by rolling or other method acceptable to the Engineer to (--1--) percent of the maximum density at optimum moisture content as determined by ASTM D1557. If the material fails to meet the density specified, compaction methods shall be altered.  Wherever a trench passes through a fill or embankment, the fill or embankment material shall be placed and compacted to an elevation 24 inches above the top of the pipe before the trench is excavated.
GRADING 
General: Uniformly grade areas within limits of grading as shown or specified, including adjacent transition areas. Smooth subgrade surfaces within specified tolerances, compact with uniform levels or slopes between points where elevations are shown, or between such points and existing grades. 
*********************************************************************************************
NTS:  Delete Paragraph “B” below if not required.
*********************************************************************************************
Grading Outside Building Lines: Grade areas adjacent to building lines to drain away from structures and to prevent ponding. 
Finish surfaces free from irregular surface changes, and as follows: 
Turfed Areas or Areas Covered with Gravel, Stone, Wood Chips, or Other Special Cover: Finish areas to receive topsoil or special cover to within not more than 1-inch above or below the required subgrade elevations.
Walks: Shape surface of areas under walks to line, grade and cross‑section, with finish surface not more than 1-inch above or below the required subgrade elevation. 
Pavements: Shape surface of areas under pavement to line, grade and cross‑section, with finish surface not more than 1/2 inch above or below the required subgrade elevation.
Grading Surface of Fill Under Building Slabs: Grade smooth and even, free of voids, compacted as specified, and to required elevation.  Provide final grades within a tolerance of 1/2 inch when tested with a ten foot straightedge.
Compaction: 
After grading, compact subgrade surfaces to the depth and percentage of maximum required for each area classification.
*********************************************************************************************
NTS:  Delete Article “3.19” if subbase course is not required or edit as required to suit project. 
*********************************************************************************************
PAVEMENT SUBBASE COURSE 
General: Place subbase material, in layers of specified thickness, over subgrade surface to support pavement base course.
Refer to Division 32 Specifications for paving requirements.
Grade Control: During construction, maintain lines and grades including crown and cross‑slope of subbase course.
Shoulders: Place shoulders along edges of subbase course to prevent lateral movement.  Construct shoulders of acceptable soil materials, placed in such quantity to compact to thickness of each subbase course layer.  Compact and roll at least a 12 inch width of shoulder simultaneously with compacting and rolling of each layer of subbase course. 
Placing: Place subbase course material on prepared subgrade in layers of uniform thickness, conforming to indicated cross‑section and thickness.  Maintain optimum moisture content for compacting subbase material during placement operations. 
When a compacted subbase course is shown to be 6 inches thick or less, place material in a single layer.  When shown to be more than 6 inches thick, place material in equal layers, except no single layer more than 6 inches or less than 3 inches in thickness when compacted. 
DISPOSAL OF EXCAVATED MATERIALS 
*********************************************************************************************
NTS:  If material is to be spoiled on Owner's property edit below to suit. 
*********************************************************************************************
Materials removed from the excavations which do not conform to the requirements for fill or are in excess of that required for backfill shall be hauled away from the Site by Contractor and disposed of in compliance with ordinances, codes, Laws and Regulations, at no additional cost to the Owner. 
Contractor shall notify Owner in writing of all offsite locations for the disposal of excavated material. 
*********************************************************************************************
NTS:  Insert at (--1--) disposal of known contaminated soil.  Coordinate with unit price in measurement and payment.
*********************************************************************************************
(--1--).
*********************************************************************************************
NTS:  Coordinate areas designated pavement in the specifications with the drawings.
*********************************************************************************************
Pavement, gutters, curbs, sidewalks, driveways or roadways disturbed or damaged by Contractor operations, except in areas designed as proposed Work, shall be restored by Contractor at his own expense to a condition equal to or greater than they were previous to the commencement of the Work and in accordance with applicable local and state highway Specifications or requirements. 
*********************************************************************************************
NTS:  Based on project specific requirements add in requirements for preconsolidation, piezometers, and environmental protection and restoration.

NTS:  Insert at (--1--) specifications, if any, under this article for all regulatory requirements for work such as submission of plan, prohibited procedures, access roads, storage, watercourse crossings, slopes, wetlands work, protections, restorations, photographs, etc.  Delete Article “3.21” if not required as determined by regulatory agency. 
*********************************************************************************************
ENVIRONMENTAL PROTECTION AND RESTORATION 
(--1--).
*********************************************************************************************
NTS:  Retain Paragraph “3.22 GRADE DEPENDENT EARTHWORK” when wetland or riparian mitigation, earthen basins, rain gardens, or other grade dependent earthwork is required for the Project. Coordinate with Section 32 90 00, Planting.
*********************************************************************************************
GRADE DEPENDENT EARTHWORK 
General
Layout of the earthwork plan shall be the responsibility of the Contractor. 
Contractor shall identify and obtain approval from Owner for construction access.
Tracked and rubber tired vehicles shall be used to distribute material within the designated project area. Work above ground water elevation shall be done in the dry. ‘Dry’ means non-flooded, friable soil conditions. It is expected that “in-channel” work may be performed in wet conditions.
Special care is to be taken to avoid disturbance of areas not to be disturbed on the banks and/or at the top of banks where indicated on plans.
Excavated material shall be stockpiled in a contained, upland area where indicated on plan. Containment shall allow material to dewater without allowing slurry to enter delineated wetlands or other Waters of the United States.
Earthwork operations shall be completed during a consecutive period of working days on-site, weather permitting.
Tolerance for finish grading shall be ±0.1’ (one-tenth of one foot) from grades indicated on the earthwork plan and sections. 
Upon acceptance of rough grading, the planting area shall be un-compacted by the Contractor by rough tillage to a minimum depth of 6” (in.) and a minimum of 6” (in.) of topsoil shall be replaced on side-slopes and within planting basin. 
Earthwork Compaction 
If finish grade is over-excavated beyond 18”, Contractor shall backfill to within 18” of finish grade with suitable material free of petroleum based materials, stumps, tree limbs, rubble or concrete material(s) greater than 2” diameter
Contractor shall place backfill materials in lifts not greater than 12” loose and compacted to 95% maximum dry density.
If rough grade is within 18” of finish grade(s), Contractor shall provide Engineer with written Proctor test results verifying 95% compaction for the backfill/rough grades. No application of topsoil shall occur until approval by Engineer, of rough grades and receipt of Proctor test results.
Upon approval of rough grade and Proctor tests, Contractor shall place 18” of topsoil, in 6” lifts, compacted to 85% maximum dry density up to finish grade(s). Upon completion of finish grading, Contractor shall provide Engineer with written Proctor test results verifying 85% compaction for topsoil to finish grade(s). No planting work shall commence until approval by Engineer of finish grades and receipt of Proctor test results.
Inspections
The following intermediate inspections shall be followed and performed by Engineer:
The Contractor shall contact Engineer to approve finished layout before excavation begins.
The Contractor shall contact Engineer to appear on-site as grading operations approach 95% completion for a mandatory inspection of grades. Further phases of construction shall not proceed until this inspection is complete. The Contractor shall provide survey instruments on-site for this inspection.
Upon completion of grading, Engineer shall be contacted by the Earthwork Contractor for a mandatory inspection of final grades. Contractor to submit final grades for approval.
The Contractor shall contact Engineer for approval of the layout of the planting plan.
Seeding shall occur only upon acceptance, by Engineer, of the prepared seedbed.
Upon completion of the planting plan, Engineer shall be contacted by the Contractor for mandatory inspection of the completed plantings.
Contractor is responsible for coordinating the grade dependent earthwork inspections. If inspections are not completed as listed above and are found to be non-conforming to the plans. Work shall be redone, restored, and resurveyed at the Contractor’s expense.
Restoration
Upon acceptance of final grade survey from Engineer, seeding operations of the planting area shall begin. Seeding operations shall be completed during a consecutive period of working days on-site. The Owner and Contractor shall be aware that flooding may occur during the project schedule and before acceptance of the planting work. 
Damage to the grades and undisturbed areas resulting from access by the Contractor shall be restored and resurveyed at the Contractor’s expense.
+ + END OF SECTION + +
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*********************************************************************************************
NTS:  This section is intended for projects that use geosynthetics for aggregate separation, and underdrain. Use this section for permanent geosynthetic applications, edit based on project specific requirements. This Section is referenced by multiple other sections, when editing conduct careful coordination between Sections in the project manual.    
*********************************************************************************************
1. GENERAL
DESCRIPTION
Scope:
Contractor shall provide all labor, materials, equipment, and services required to provide and place geosynthetics as shown and specified.
*********************************************************************************************
NTS:  Insert at (--1--) below only sections covering products, construction, and equipment that a user may expect to find in this section, but are specified elsewhere.  Do not list administrative and procedural Division 01 sections.  
*********************************************************************************************
Related Sections:
(--1--)
MEASUREMENT AND PAYMENT
Geotextile:
Work Item Number and Title
31 05 19-A Geotextile
This item shall include all costs associated with Site grading, including compaction, where shown on the Drawings, to adjust existing grade to new elevations.  This item also includes all costs associated with scraping existing pavement, where shown on the Drawings, to remove sediment and debris. 
The payment shall be on a lump sum basis.
Areas included in this item are as shown on the Drawings.  Areas within the limit of trench excavation shall not be included under this pay item and are included under the pay item for the pipe material.
Geotextile:
Work Item Number and Title
31 05 19-A Geotextile
This item shall include all costs associated with Site grading, including compaction, where shown on the Drawings, to adjust existing grade to new elevations. This item also includes all costs associated with scraping existing pavement, where shown on the Drawings, to remove sediment and debris. 
The payment shall be on a square yardage basis.
Areas included in this item are as shown on the Drawings. Areas within the limit of trench excavation shall not be included under this pay item and are included under the pay item for the pipe material.

REFERENCES
Standards referenced in this Section are listed below:
American Society for Testing and Materials, (ASTM).
ASTM D1505 – Test Method for Density of Plastics by the Density-Gradient Technique.
ASTM D1693 – Test Method for Environmental Stress-Cracking of Ethylene Plastics.
ASTM D4355 - Test Method for Deterioration of Geotextiles by Exposure to Light, Moisture and Heat in a Xenon Arc Type Apparatus
ASTM D4491 – 99a(2009) Test Methods for Water Permeability of Geotextiles by Permittivity 
ASTM D4632 - 08 Standard Test Method for Grab Breaking Load and Elongation of Geotextiles
ASTM D5199 – Test Method for Measuring Nominal Thickness of Geosynthetics.
QUALITY ASSURANCE
Manufacturer's Qualifications:
Geosynthetic manufacturer shall be a specialist in the manufacture of geosynthetic cushion fabric, and have produced and successfully installed a minimum of five million square feet.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals. Submit the following:
Product Data. Submit the following:
Geosynthetics Manufacturer’s - Product Data
Submit geosynthetic manufacturer's data, Specifications, installation instructions and dimensions.
Shop Drawings (NOT USED)
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals. Submit the following: 
Certificates 
Geosynthetics Compliance Certificate 
Submit information certifying that the filter fabric furnished complies with all requirements specified herein.
No fabric shall be shipped until the affidavit is submitted to the Engineer.
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
PRODUCT DELIVERY, STORAGE AND HANDLING
All geosynthetics delivered to the Site shall be labeled by the manufacturer identifying the manufacturer's name and product identification. 
All rolls and packages shall be inspected by Contractor upon delivery to the Site. Contractor shall notify Engineer if any loss or damage exists to geosynthetics. Replace loss and repair damage to new condition, in accordance with manufacturer’s instructions.
Geosynthetics shall be protected from ultraviolet light exposure, precipitation or other inundation, mud, dirt, dust, puncture, cutting or any other damaging or deleterious conditions. Geosynthetic rolls shall be shipped and stored in relatively opaque and watertight wrappings.
*********************************************************************************************
NTS: Delete any geotextile products not required for project. 
*********************************************************************************************
PRODUCTS
GEOTEXTILE 
*********************************************************************************************
NTS: Edit and review the geotextile products listed below based on project specific requirements. Products specified below are referenced in other Sections, specifically Section 01 57 13- Erosion and Sediment Control, coordinate requirements and references prior to editing or removing products.  
*********************************************************************************************
Woven Geotextile – Driving Surface Aggregate Separation 
Geotextiles for aggregate separation shall be woven to prevent elongation and provide aggregate separation. Geotextile shall conform to the following:
	Physical Properties
	Test Method
	Unit
	Minimum Value
	Physical Properties

	
	
	
	MD
	CD

	Tensile Strength (at ultimate)
	ASTM D4595
	lbs/ft
	2640
	2460

	Tensile Strength (at 5% strain)
	
	
	1212
	1440

	Flow Rate
	ASTM D4491
	gal/min/ft2
	40
	Flow Rate

	Permeability
	ASTM D4491
	cm/sec
	0.04
	Permeability

	Permittivity
	ASTM D4491
	sec-1
	0.60
	Permittivity

	Apparent Opening Size (AOS)
	ASTM D4751
	U.S. Sieve (mm)
	30
	Apparent Opening Size (AOS)

	UV Resistance (at 500hrs)
	ASTM D4355
	% strength retained
	80
	UV Resistance
(at 500hrs)


Product and Manufacturer: 
Mirafi HP270.
Or equal.
Non-Woven Geotextiles –Aggregate Separation
Install Geotextiles for aggregate separation including but not limited to these applications.
Temporary sediment trap
Rock check dam
Riprap
Dewatering bag aggregate underlayment
Gabions
Revetment Mattresses
Non-woven geotextiles for aggregate separation shall conform to the following:
	Physical Properties
	Test Method
	Unit
	Min Value

	Grab Tensile Strength
	ASTM D4632
	lbs.
	205

	Grab Tensile Elongation
	ASTM D4632
	%
	50

	Trapezoid Tear Strength
	ASTM D4533
	lbs.
	80

	CBR Puncture Strength
	ASTM D6241
	lbs.
	500

	Apparent Opening Size (AOS)
	ASTM D4751
	U.S. Sieve (mm)
	80

	Permittivity
	ASTM D4491
	sec-1
	1.4

	Flow Rate
	ASTM D4491
	gal/min/ft2
	95

	UV Resistance
	ASTM D4355
	% strength retained
	70


Product and Manufacturer:
Mirafi 180N.
Or equal.
Geotextiles for Underdrains
Non-woven geotextiles shall be used to protect the underdrains. Non-woven geotextiles for underdrains shall conform to the following:
	Physical Properties
	Test Method
	Unit
	Min Value

	Grab Tensile Strength
	ASTM D4632
	lbs.
	80

	Grab Tensile Elongation
	ASTM D4632
	%
	50

	Trapezoid Tear Strength
	ASTM D4533
	lbs.
	30

	CBR Puncture Strength
	ASTM D6241
	lbs.
	175

	Apparent Opening Size (AOS)
	ASTM D4751
	U.S. Sieve (mm)
	50

	Permittivity
	ASTM D4491
	sec-1
	2.1

	Flow Rate
	ASTM D4491
	gal/min/ft2
	155

	UV Resistance
	ASTM D4355
	% strength retained
	70


Product and Manufacturer:
Mirafi 135N.
Or equal.
Woven Geotextiles for Sediment Barriers – Silt Fences and Temporary Inlet Protection
Install Geotextiles for aggregate separation including but not limited to these applications.
Silt Fences
Temporary inlet protection
Geotextile fabrics for use in sediment barriers shall conform to the following table:
	Woven Geotextile Fabric Requirements

	Sediment Barrier Installation

	Physical Property
	Test Method
	Unit
	Min. Value

	Grab Tensile Strength
	ASTM D4632
	lbs.
	95-125

	Grab Tensile Elongation
	ASTM D4632
	%
	15

	Puncture Strength
	ASTM D4833
	lbs.
	60

	Apparent Opening Size (AOS)
	ASTM D4751
	U.S. Sieve
	#30

	Permittivity
	ASTM D4491
	sec-1
	0.1

	Flow Rate
	ASTM D4491
	gal/min/ft2
	10


*********************************************************************************************
NTS: Article “2.2 below is a specialized geo-synthetic that provides structural support to the underlying soil support, and is typically used between a paving surface and subgrade. Edit or delete as required for project. 
*********************************************************************************************
GEOGRID FOR SUBBASE STABILIZATION 
*********************************************************************************************
NTS: Retain one version of paragraph “1” below. Select the appropriate material based on project specific soil materials and driveway intended use.  Select the appropriate material based on project specific soil materials and driveway intended use.  Consider adding Tensar TX190L for use with No. 2 stone.  The aperture sizes on TX140 and TX160 are suitable for use with smaller stone, ie, No. 53.  If it’s desirable to use only one of the No. 53 options, TX160 is the better option – it’s stronger and more popular
*********************************************************************************************
Provide the following geogrid:
Geogrid TX140, as manufactured by Tensar Corporation. 
0. Geogrid TX160, as manufactured by Tensar Corporation. 
Or equal. 
Structural Soil Reinforcement Geogrid – The geogrid shall be integrally formed and deployed as a single layer having the following characteristics:
*********************************************************************************************
NTS: Retain one version of the material properties below based on selected project specific material. Delete the other.
*********************************************************************************************
	TX140

	Index Properties
	Longitudinal
	Diagonal
	Transverse
	General

	Rib pitch, mm (in)
	40 (1.60)
	40 (1.60)
	-
	

	Mid-rib depth, mm (in)
	-
	1.2 (0.05)
	1.2 (0.05)
	

	Mid-rib width, mm (in)
	-
	1.1 (0.04)
	1.1 (0.04)
	

	Rib shape
	
	
	
	rectangular

	Aperture shape
	
	
	
	triangular

	Rib Aspect Ratio (height: width)
	
	
	
	> 1.0

	
	
	
	
	

	Structural Integrity
	
	
	
	

	Junction efficiency,(1) %
	
	
	
	93

	Radial stiffness at low strain,(3)
kN/m @ 0.5% strain
	
	
	
	
225

	Radial stiffness at low strain,(3)
(lb/ft @ 0.5% strain)
	
	
	
	15,430

	
	
	
	
	

	Durability
	
	
	
	

	Resistance to chemical degradation(4)
	
	
	
	100%

	Resistance to ultra-violet light and weathering(5)
	
	
	
	70%



	TX160

	Index Properties
	Longitudinal
	Diagonal
	Transverse
	General

	Rib pitch, mm (in)
	40 (1.60)
	40 (1.60)
	-
	

	Mid-rib depth, mm (in)
	-
	1.4 (0.06)
	1.6 (0.06)
	

	Mid-rib width, mm (in)
	-
	1.2 (0.05)
	1.0 (0.04)
	

	Rib shape
	
	
	
	rectangular

	Aperture shape
	
	
	
	triangular

	Rib Aspect Ratio (height: width)
	
	
	
	> 1.0

	
	
	
	
	

	Structural Integrity
	
	
	
	

	Junction efficiency,(1) %
	
	
	
	93

	Radial stiffness at low strain,(3)
kN/m @ 0.5% strain
	
	
	
	
300

	Radial stiffness at low strain,(3)
(lb/ft @ 0.5% strain)
	
	
	
	20,580

	
	
	
	
	

	Durability
	
	
	
	

	Resistance to chemical degradation(4)
	
	
	
	100%

	Resistance to ultra-violet light and weathering(5)
	
	
	
	70%


 EXECUTION
INSPECTION
Contractor shall examine the conditions under which the Work is to be installed and notify the Engineer, in writing, of conditions detrimental to the proper and timely completion of the Work.  Do not proceed with the Work until unsatisfactory conditions have been corrected.
GEOTEXTILE INSTALLATION – GENERAL
Cut geosynthetic to proper width prior to placement. Width should be enough to conform to the trench perimeter with at least a 6 inch top overlap. 
Place the geosynthetic roll over the trench, and unroll enough geosynthetic that the geosynthetic can be placed down into the trench. 
Anchor the edges of the geosynthetic with heavy objects to prevent the geosynthetic from falling into the trench. 
Where overlaps are necessary between rolls, allow for 3 foot overlap from the upstream to the downstream roll. 
All geotextiles shall be weighted with sandbags or the equivalent when required.  Such sandbags shall be installed during placement and shall remain until replaced with cover material or geomembrane.
Contractor shall take any necessary precautions to prevent damage to underlying layers during placement of the geotextile.
Geotextiles shall not be exposed to precipitation prior to being installed, and shall not be exposed to direct sunlight for more than 15 days.
GEOTEXTILE REPAIR
Any holes or tears in the fabric shall be repaired as follows:
On slopes: A fabric patch shall be sewn into place using a double sewn lock stitch (1/4-inch to 3/4-inch apart and no closer than 1-inch from any edge).  Should any tear exceed ten percent of the width of the roll, that roll shall be removed from the slope and replaced.
Non-slopes: A fabric patch shall be spot-seamed in place with a minimum of 24-inches of overlap in all directions.
PLACEMENT OF COVER MATERIALS
Contractor shall place all cover materials in such a manner to ensure the geotextile is not damaged; minimal slippage of the geotextile on underlying layers; and no excess tensile stresses in the geotextile.
GEOGRID INSTALLATION
Examination
The Contractor shall check the geogrid upon delivery to verify that the proper material has been received. The geogrid shall be inspected by the Contractor to be free of flaws or damage occurring during manufacturing, shipping, or handling.
Preparation
The subgrade soil shall be prepared as indicated on the construction drawings or as directed by the Engineer
Installation 
The geogrid shall be laid at the proper elevation and alignment as shown on the construction drawings.
The geogrid shall be installed in accordance with the installation guidelines provided by the manufacturer or as directed by the Engineer.
The geogrid may be temporarily secured in place with ties, staples, pins, sand bags or backfill as required by fill properties, fill placement procedures or weather conditions or as directed by the Engineer.
Granular fill material shall be placed, spread, and compacted in such a manner that minimizes the development of wrinkles in the geogrid and/or movement of the geogrid.
Repair
Any roll of geogrid damaged before, during and after installation shall be replaced by the Contractor at no additional cost to the Owner.
Proper replacement shall consist of replacing the affected area adding 3ft of geogrid beyond the limits of the affected area.
Protection 
Follow the Manufacturer’s recommendations regarding protection from exposure to sunlight.
+ + END OF SECTION + +

GEOSYNTHETICS FOR EARTHWORK	31 05 19-1
v. 3.22
[bookmark: Section4]31 11 00
CLEARING AND GRUBBING
v. 9.19
*********************************************************************************************
NTS:  Use this section when the Contractor's work includes clearing and removal of vegetation; this section is typically not required for work in lawns and similar areas.  Use this section when site preparation work includes removal of rubbish and debris; this section is written for use on projects where material to be removed is non-hazardous.

Before editing this section, coordinate with other sections that maybe included as part of this project section, refer to the general information bulletin associated with this section.
*********************************************************************************************
1. GENERAL
DESCRIPTION
Scope:
Contractor shall provide all labor, materials, equipment, and incidentals required to perform clearing and grubbing as shown and specified in the Contract Documents.
The Work includes removing from the Site and disposing of trees, stumps, brush, roots, shrubs, vegetation, logs, rubbish, and other objectionable material.
Pay all costs associated with transporting and disposing of debris resulting from clearing.
*********************************************************************************************
NTS:  Retain one version of Paragraph “4” below and delete the other.  Use the first version when clearing limits are explicitly shown on the drawings.  Use the second version only for projects where clearing and grubbing work is not extensive and clearing and grubbing limits are not explicitly shown on the drawings.  Use of the first version is recommended.
*********************************************************************************************
Limits of Clearing and Grubbing: Clear and grub the areas shown or indicated on the Drawings.
0. Limits of Clearing and Grubbing Work: Clear and grub all areas within the Work areas unless otherwise shown or indicated in the Contract Documents.
Related Sections:
*********************************************************************************************
NTS:  List below only sections covering products, construction, and equipment specifically identified in this section and specified in another section and directly referenced in this specification. Do not list administrative and procedural Division 01 sections.
*********************************************************************************************
Section (--1--).
*********************************************************************************************
NTS:  Section “1.2” is to be included if project is bid on unit price basis. Section to be deleted or revised if project is to be bid on lump sum basis.

NTS:  Adjust Section”1.2” below for additional project specific objects to be removed, such as, sheds, fences, or other non vegetative objects. Add separate work item numbers or include in Paragraph “4” below as needed. When tree removal is a specific work item number avoid putting an upper limit on diameter. 
*********************************************************************************************
MEASUREMENT AND PAYMENT 
Clearing and Grubbing
Work Item Number and Title
31 11 00-A Clearing and Grubbing
The pay quantity for this item shall be the percentage of Work completed at the time of billing (i.e., 10 percent of the lump sum amount will be earned at 10 percent of earned Contract amount).
Payment under this item is to be lump sum basis.
The lump sum price shall constitute full compensation for providing all labor, materials, and equipment, both temporary and permanent, and all other cost associated with clearing and grubbing.
Tree Remove and Replace
Work Item Number and Title
31 11 00-B Remove and Replace Tree(s) 
The pay quantity shall be the actual numbers of tree(s) removed and successfully replaced.
Payment for tree removal and replacement shall be on a unit price basis for all tree(s) to be removed and replaced, as shown on Contract Drawings or as indicated by the Engineer. 
This item shall include all costs to furnish all labor, materials, and equipment, both permanent and temporary, needed to remove and replace trees. 
QUALITY ASSURANCE 
*********************************************************************************************
NTS:  Delete inapplicable portions of Paragraph “A”, below.  Contact the code enforcement official of the municipality where the project is located to identify regulatory and permit requirements. Insert at (--1--) laws and regulations applying to clearing and grubbing work.
*********************************************************************************************
Regulatory Requirements: 
Laws and Regulations applying to the Work under this Section include, but are not necessarily limited to, the following:
(--1--).
*********************************************************************************************
NTS:   In Paragraph “2”, below, list the permit(s) required for tree cutting, clearing and grubbing, debris hauling, and/or topsoil stripping related to clearing and grubbing work.  Insert at (--2--) the required permit; insert at (--3--) the name of the authority having jurisdiction; and insert at (--4--) other applicable information on the permit(s).
*********************************************************************************************
Permits required for the Work under this Section include:
(--2--) permit, obtain from (--3--).  (--4--).
*********************************************************************************************
NTS:  Do NOT delete “NOT USED” Article Headings below. The Submittals Article Heading shall be 1.5 SUBMITTALS. The numbering of the Submittal Paragraphs is coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for the searching of submittals over a variety of projects. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
NOT USED
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS 
Action Submittals. Submit the following:
Product Data (NOT USED)
Shop Drawings 
Tree and Vegetation Removal Plan
Plan for removing trees and other large vegetation not explicitly shown or indicated for removal in the Contract Documents. 
Clearing and Grubbing Limits
Plan showing proposed limits of clearing and grubbing, if different from clearing and grubbing limits shown or indicated in the Contract Documents.
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals: (NOT USED) 
Certificates (NOT USED)
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
PRODUCTS (NOT USED)
EXECUTION 
PREPARATION
Protection: 
Throughout the Project, protect existing Site improvements, including streets, drives, and Underground Facilities to remain (if any), and adjacent property and structures. Repair damage caused by Contractor to original condition or replace in kind, to satisfaction of Engineer, at no additional cost to Owner.
Protect trees, shrubs, vegetation, and grassed areas to remain by providing temporary fencing, barricades, wrapping, or other methods shown, specified, or accepted by Engineer.  Correct at Contractor’s expense damage caused by Contractor outside the limits of clearing Work.
Do not remove trees without approval of Engineer, unless shown or indicated for removal.
Do not locate construction equipment, stored materials, or stockpiles within drip line of trees and vegetation to remain.  
Site Preparation:
Clear all areas to be occupied by permanent construction or embankments of all trees, brush, roots, stumps, logs, wood and other materials and debris. Clean and strip vegetation, sod, topsoil and organic matter from subgrades for fills and embankments.  All waste materials shall be removed from the Site and properly disposed by Contractor. Burning will not be permitted. 
Obtain, pay costs associated with, and comply with applicable permits required for clearing and grubbing Work.
Delineation of Clearing and Grubbing Limits: 
Locate and clearly flag trees and vegetation to remain, and other materials to remain in the clearing and grubbing limits.  Locate and clearly flag salvageable vegetation to be relocated.
Provide flagging to delineate limits of areas to be cleared or grubbed.  Review at Site with Engineer before commencing removal of trees, vegetation, and other materials to be removed.
Replace flagging that is lost, removed, or destroyed, until clearing and grubbing Work is complete and Engineer allows removal of flagging.
*********************************************************************************************
NTS:  Remove or edit Section “4” below if project has an Erosion Control Plan and add reference to SWPPP
*********************************************************************************************
Erosion and Sediment Controls: 
Provide applicable erosion and sediment controls before commencing clearing and grubbing Work.
Comply with erosion and sediment control requirements of Section 01 57 13, Erosion and Sedimentation Controls.
Continue providing erosion and sediment controls as clearing and grubbing Work progresses to previously uncleared, ungrubbed areas of the Site.
CLEARING AND GRUBBING 
Remove and dispose all trees, shrubs, stumps, roots, brush, logs, rubbish, and debris within limits of clearing and grubbing shown or indicated in the Contract Documents, unless otherwise shown or indicated.  
Items of brush which consist of fallen trees, dead material, rubbish or debris shall be removed within the entire right-of-way and easement whenever an improvement is made.
*********************************************************************************************
NTS:  Edit the height that the stumps extend based on the project.
*********************************************************************************************
All saplings or heavy brush shall be cut off close to the ground, and in no case shall any stump be left to extend above the surface of the ground more than 3 inches.
Whenever any stump is loosened by excavation, it shall be fully removed and disposed as brush, and the earth cut away to a solid soil and removed as directed by the Engineer. 
*********************************************************************************************
NTS:  Coordinate Paragraph “B”, below, with Contract Drawings delete when not required.
*********************************************************************************************
Trees and Shrubs to be Removed and Replaced:
Unsalvageable trees, shrubs and other vegetation indicated on Drawings for removal and replacement shall be removed in accordance with the general clearing and grubbing requirements in 3.2 A. and 3.2 F. Disposal of Cleared and Grubbed Materials, of this specification. Trees shall be replaced with new trees by a reputable tree specialist with a minimum 1 year’s growth guaranteed. The size, type and number shall be approved by the Park Department of the City of Fort Wayne or as indicated on the Drawings. 
*********************************************************************************************
NTS:  Delete Paragraph “C”, below, when not required.
*********************************************************************************************
Salvageable Vegetation:
Trees, shrubs, and other vegetation requiring removal to facilitate the Work, and that will be transplanted elsewhere at the Site, shall be carefully balled and burlapped or placed in temporary pots, and stored at the Site in an acceptable area.  Work involving removing and relocating trees, shrubs, and other vegetation shall be under the direction of qualified arborist acceptable to Engineer, or other professional acceptable to Engineer, hired by Contractor.
Trees and Shrubs Improperly Destroyed or Damaged on Private Lands and Easements:
Contractor has the option to come to a mutually acceptable written agreement with the owner of the property for compensation of improperly destroyed or damaged trees and shrubs.  For each tree or shrub to remain that is destroyed or damaged beyond repair by Contractor, the Contractor shall replace or otherwise compensate the owner of the property per the mutually signed agreement.  A signed copy of all agreements between Contractor and the owner of private property must be submitted to Owner prior to Project completion. 
If an agreement  between the owner of property and Contractor cannot be reached, the following requirements shall be met:   
Trees shall be replaced with new trees by a reputable tree specialist with a minimum 1 year’s growth guaranteed. The size, type and number shall be approved by the Park’s Department of the City of Fort Wayne. The trees shall be replaced by Contractor at no additional cost to Owner, or owner of property. 
Trees and Shrubs Improperly Destroyed or Damaged on Public Lands or Rights of Way:
For each tree or shrub to remain that is destroyed or damaged beyond repair by Contractor, provide new trees by a reputable tree specialist with a minimum 1 year’s growth guaranteed. The size, type and number shall be approved by the Park’s Department of the City of Fort Wayne. The trees shall be replaced by Contractor at no additional cost to Owner.
Disposal of Cleared and Grubbed Materials:
*********************************************************************************************
NTS:   To expressly prohibit disposal on-site edit Paragraph “1”, below, by deleting the words, “except as approved by Engineer”.
*********************************************************************************************
Dispose at appropriate off-site location: trees, stumps, rubbish, debris, and other cleared and grubbed material.  Cleared or grubbed materials may remain at the Site only when allowed in the Contract Documents or when approved by Engineer in writing.  Do not use cleared or grubbed material as fill, backfill, or in embankments. 
Dispose of cleared and grubbed material in accordance with applicable Laws and Regulations.
Do not burn clearing debris at the Site, unless approved by Owner and authorities having jurisdiction.  If burning is permitted, comply with requirements of authorities having jurisdiction and applicable Laws and Regulations.  If burning is permitted at the Site, also comply with Owner's requirements.
The Contractor may elect to dispose of certain material by “chipping”; this material is to be disposed in a manner acceptable to the Engineer. 
TOPSOIL REMOVAL 
*********************************************************************************************
NTS:  Paragraph “A”, below, defines “topsoil” present at the site relative only to clearing and grubbing work. Topsoil for planting is specified in Section 32 92 00, Lawns and Grasses. Edit topsoil depth based on project. 
*********************************************************************************************
Existing topsoil to be removed is defined as friable, clay loam, surface soil present in depth of at least 4 inches.  Topsoil shall be free of subsoil, clay lumps, stones, and other objects over 1 inch diameter and other objectionable material. 
Stripping:
Strip topsoil to depths encoun­tered, in a manner that prevents intermingling of topsoil with underlying subsoil or other objectionable material. Remove heavy growths of grass and vegetation from areas before stripping. 
*********************************************************************************************
NTS:  Delete Paragraph “2”, below, when all trees are removed.
*********************************************************************************************
Do not strip topsoil from within drip line of each tree to remain as part of the completed Project.
*********************************************************************************************
NTS:  Retain one version of Paragraph “C”, below, and delete the other.  Edit to suit the project.
*********************************************************************************************
Stockpile topsoil in storage stockpiles in areas shown, or where otherwise accepted by Engineer.  Construct storage piles so that surface water drains freely.  Stabilize large topsoil piles with a cover crop and mulch, and provide silt fencing around perimeter of pile to prevent topsoil erosion and sedimentation; silt fencing shall be in accordance with Section 01 57 13, Erosion and Sedimentation Controls.  Cover smaller topsoil stockpiles, when used, with reinforced fabric to prevent windblown dust.  Topsoil in excess of the quantity required for the finished Project shall remain property of Owner.
*********************************************************************************************
NTS:  The second version of Paragraph “C” is below.  When used, replace “a location other than the site” with, “Owner’s spoil area” when applicable. 
*********************************************************************************************
0. Properly dispose of excess topsoil at a location other than the Site.
*********************************************************************************************
NTS:  Insert at (--1--) requirements of authorities having jurisdiction over clearing and grubbing work; topics under this article may include submittal of plan, prohibited procedures, storage of materials resulting from clearing and grubbing, watercourse crossings, slopes, wetlands work, protections, restorations, etc.  
*********************************************************************************************
ENVIRONMENTAL PROTECTION AND RESTORATION
(--1--).
+ + END OF SECTION + +

CLEARING AND GRUBBING	31 11 00-1
v. 9.19
[bookmark: Section5]31 25 00
EROSION AND SEDIMENTATION CONTROLS
v. 3.21
*********************************************************************************************
NTS:  This section provides general procedures and requirements for permanent erosion and sedimentation control during construction, including controls for stormwater runoff. The listed materials and techniques outline typical erosion control requirements for the majority of utility projects. When projects require additional erosion control methods beyond these listed herein, refer to the Indiana Storm Water Quality Manual for additional details and requirements. The latest version can be obtained from IDEM’s website (http://www.in.gov/idem/stormwater/2363.htm). Add requirements and delete inapplicable paragraphs as necessary, and edit to suit the project.  

This section is intended for projects with permanent erosion control measures, since in most cases the material and installation requirements for the temporary and permanent erosion controls are the same. Specific products that are commonly used as both a permanent or temporary installations include rock check dams, coir logs, and erosion control blankets. If project includes both permanent and temporary erosion control measures ensure that any project specific requirements that may be different between a temporary and permanent erosion control are clearly defined in this Specification and 01 57 13 Temporary Erosion and Sedimentation Controls. Also, include the product in the appropriate Specification depending on intended use. Coordinate with the drawings and measurement and payment.  
*********************************************************************************************
1. GENERAL
DESCRIPTION
Scope:
Contractor shall provide all labor, materials, equipment and services required to provide all permanent erosion control measures as required.
Contractor shall provide and maintain methods, equipment, and permanent construction as required to control conditions at the Site and adjacent areas.
Contractor shall maintain all controls until Contractor warranty period is complete.
*********************************************************************************************
NTS: Insert at (--1--) below only sections covering products, construction, and equipment that a user may expect to find in this section, but are specified elsewhere. Do not list administrative and procedural Division 01 sections.
*********************************************************************************************
Related Sections:
Section 31 05 19, Gerosynthetics for Earthwork.
Section 31 32 20, Channel Protection Systems
Section 31 32 21, Vegetated Coir Logs.
Section 31 36 10, Gabions and Revetment Mattresses
Section 32 05 19.19, Geogrids for Exterior Improvements
Section 32 90 00, Plantings
Section 32 92 00, Lawns and Grasses
Section (--1--)
QUALITY ASSURANCE
Comply with applicable provision and recommendations of the following:
Indiana Storm Water Quality Manual, formlery the Indiana Handbook for Erosion Control in Developing Areas. Copies are available from Indiana State Department of Agriculture, Division of Soil Conservation 101 W. Ohio Street, Suite 1200, Indianapolis, IN 46204, or downloaded at http://www.in.gov/idem/4899.htm.
Indiana Department of Transportation (INDOT) Standard Specifications, current edition.
*********************************************************************************************
NTS: Section “1.3” is to be included if project is bid on unit price basis. Section to be deleted or revised if project is to be bid on lump sum basis.
*********************************************************************************************
MEASUREMENT AND PAYMENT
Permanent Erosion and Sedimentation Control: (Unit Price)
Work Item Title and Number
31 25 00-A (--1--) Permanent Erosion and Sedimentation Control
31 25 00-B (--2--) Permanent Erosion and Sedimentation Control
Payment for Permanent Erosion and Sedimentation Control shall be on a unit price basis per type and unit, as indicated in the Bid Schedule.
The payment quantity shall be based on the units actually installed, as shown on the Drawings.
MAINTENANCE
Contractor shall maintain erosion controls during Contractor warranty period.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals. Submit the following:
Product Data
Permanent Erosion Control – Product Data
Submit manufacturer product data, installation instructions and maintenance instructions for all erosion control products included in this specification.
Shop Drawings (NOT USED)
Samples (NOT USED)
Delegated Design Submittals (NOT USED)
Informational Submittals. (NOT USED)
Certificates (NOT USED)
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
PRODUCTS
*********************************************************************************************
NTS: This section provides general materials for permanent erosion and sedimentation controls. Edit requirements to include additional products or remove information not applicable to the project as necessary. Other permanent erosion control is included in the following Specifications: Section 31 05 19, Geosynthetics for Earthwork, Section 31 32 20, Channel Protection Systems, Section 31 32 21, Vegetated Coir Logs, Section 31 36 10, Gabions and Revetment Mattresses, and Section 32 05 19.19, Geogrids for Exterior Improvements.
*********************************************************************************************
GENERAL-EROSION AND CONTROL
All erosion control products shall be in accordance with the City of Fort Wayne Stormwater Standards and Indiana Department of Environmental Management (IDEM).
All materials provided under this Specification shall meet the requirements of the City of Fort Wayne Stormwater Standards and Indiana Department of Environmental Management (IDEM).
*********************************************************************************************
NTS: Provide available details for control measures listed below on Drawings.  If details are not to be provided, add additional specifications below to include required minimum thicknesses and layout dimensions.  Designer must include specific design specification, notes, and details for any unique features or site conditions to be included in the project. 

Article 2.2 below is intended for use on areas with a 2/1 slope or less.  Engineer shall designate type of erosion control blanket required for each installation. Provide additional requirements for slopes steeper than 2/1 and for installations longer than 12 months.  Engineer shall include City standard details for installations and include details for other installations as required.

If project includes both temporary and erosion control blankets, coordinate Specification 01 57 13 Temporary Erosion and Sedimentation Controls and with drawings to make clear which structures are to remain after construction.
*********************************************************************************************
EROSION CONTROL BLANKETS
Long-term (more than 12 month functional longevity) Erosion Control Blankets.
Manufactures: The following long-term Erosion Control Blanket will be accepted for use:
North American Green SC250
North American Green P550
Flexamat
Or equal
The blanket shall be constructed of straw fiber and coconut fiber combination, with a minimum coconut content of 30%.
Stitching shall be photodegradable thread.
The blanket shall be double-net construction.
Contractor shall prepare soil according to the grading, seeding, fertilization and restoration requirements of the contract documents, prior installing erosion control blankets.
Installation of erosion control blankets shall conform to the details provided in the Contract Documents.
Anchoring shall be by means of 8” to 12” staples or pins and installed per manufacturers recommendations for specific application.
The blanket shall conform to the minimum requirements listed in the following table:
	Erosion Control Blanket Requirements

	Long-Term Installation (6 - 12 Months Functional Longevity)

	Physical Property
	Unit
	Min. Value

	Top Net Weight
	lbs/1,000 ft2
	3

	Straw Fiber Density
	lbs/yd2
	0.35

	Coconut Fiber Density
	lbs/yd2
	0.15

	Bottom Net Weight
	lbs/1,000 ft2
	1.5

	Anchoring
	Anchors/yd2
	2


*********************************************************************************************
NTS: Rock check dams may be utilized as a temporary or permanent erosion control method. Include product information in applicable specification, 01 57 13 Temporary Erosion and Sedimentation Control for temporary installation.
*********************************************************************************************
CHECK DAMS
ROCK CHECK DAMS
*********************************************************************************************
NTS: If project include both temporary and permanent rock check dams, coordinate locations on drawings and make clear which structures are to remain after construction.
*********************************************************************************************
Provide rock check dams as indicated on Drawings.
Materials
A nonwoven geotextile fabric, shall be used for separation of subbase and base aggregate materials. Refer to Section 31 05 19-Geosynthetics for Earthwork for geotextile fabric requirements.
The aggregate shall be as defined by INDOT Standards for revetment riprap, must be crushed stone and must meet the following gradations.
	INDOT Revetment Riprap Gradation

	Size, In. (mm)
	Revetment

	30 (750)
	

	24 (600)
	

	18 (450)
	100

	12 (300)
	90-100

	8 (200)
	

	6 (150)
	20-40

	3 (75)
	0-10

	1 (25)
	

	

	Depth of Riprap, minimum
	18 in. (450 mm)


*********************************************************************************************
NTS: No. 3 below requires INDOT #5 aggregate. If INDOT #5 is not available, INDOT #8 aggregate may be used. Review availability and edit as required.
*********************************************************************************************
The filter medium shall be well-graded INDOT #5 aggregate.
Installation
Excavate a cutoff trench into the channel bottom and ditch banks, extending it a minimum of 18 inches beyond the top of the ditch bank.
Install and anchor filter fabric in the channel and cutoff trench.
Place riprap in the cutoff trench and channel to the lines and dimensions shown on the Drawings. The center of each dam must be at least nine inches lower than the uppermost points of contact between the riprap dam and channel banks.
Extend the riprap at least 18 inches beyond the top of the channel banks to keep overflow water from eroding areas adjacent to the channel banks before it re-enters the channel.
Place filter medium (INDOT #5 aggregate) on the up-slope side of the dam. Place filter medium over the entire face of the dam up of the base of the overflow weir notch.
Stabilize the channel above the uppermost dam.
Maintenance
Contractor shall immediately notify Engineer if significant erosion occurs between dams.
Remove accumulated sediment when it reaches one-half the height of the dam to maintain channel capacity, allow drainage through the dam, and prevent large flow from displacing sediment.
Add riprap and aggregate as needed to maintain design height and cross section of the dams.
RIVER/LAKE SHORE PROTECTION
*********************************************************************************************
NTS: Coir logs can be specified with or without erosion control blankets. Engineer shall designate installation requirements. If an erosion control blanket is required, use requirements of long-term erosion control blankets, listed in Section 2.2.
*********************************************************************************************
*********************************************************************************************
NTS: Coir logs can be specified as vegetated or non-vegetated installations. Engineer shall designate installation requirements. If a vegetated installation is required, engineer shall specify planting requirements.

NTS: Required spacing is dependent on site conditions and river/lake shore bank slope. Engineer shall designate installation spacing and other requirements as necessary.
*********************************************************************************************
River/Lake Shore Protection – Coir Logs
Coir logs shall have a minimum diameter of 6 inches.
Coir logs shall be 100% decorticated coconut fibers with minimum density of 3.5 lb/cubic foot.
The netting shall be biodegradable with a life expectance of at least six months.
*********************************************************************************************
NTS: Edit Paragraphs below for additional permanent erosion and sedimentation control structures. Consider adding additional paragraphs as necessary to clearly describe work.
*********************************************************************************************
EXECUTION
GENERAL INSTALLATION AND MAINTENANCE OF EROSION AND SEDIMENTATION CONTROL
All permanent erosion and sediment control items shall be installed in strict conformance with the manufacturer’s instructions for proprietary items. On-site construction methods shall conform to the Indiana Storm Water Quality Handbook.
Construction operations shall be carried out in such a manner and sequence that erosion shall be minimized and held within acceptable limits. It is important that material excavated from this Project be contained.
+ + END OF SECTION + +
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v. 3.21
31 32 20
CHANNEL PROTECTION SYSTEMS
v. 9.19
*********************************************************************************************
NTS:  This Section is intended for projects that are restoring or protecting stormwater channels. There are various products, including GeoWeb, concrete A-jacks, concrete cloth and fillable concrete fabric, listed within this section, delete unused products as necessary. Edit as required based on project specific requirements.  

Products included in 32 05 19.19 Geogrids for Exterior Improvements can be used as Channel Protection Systems and should carefully be coordinated with to meet Project specific needs. 
*********************************************************************************************
1. GENERAL
DESCRIPTION
This section includes providing all material, labor, tools and equipment for installation of Cellular Confinement System, Concrete Cloth, Concrete Fabric, and Interlocking Concrete Units as shown in the Contract Documents and as specified in this Section.
*********************************************************************************************
NTS:  Include at (--1--) type of system that should be used for channel protection.  
*********************************************************************************************
The (--1--) System shall be used for channel protection.
*********************************************************************************************
NTS: List below only sections covering products, construction and equipment that a user might expect to find in this section, but are specified elsewhere. Do not list administrative and procedural Division 01 sections. Insert at (--1--) the number and name of any referenced sections.
*********************************************************************************************
Related Sections:
Section 03 00 05, Concrete.
Section 31 00 05, Trenching and Earthwork.
Section 31 05 19, Geosynthetics for Earthwork.
Section 32 05 19.19, Geogrids for Exterior Improvements.
Section 31 32 21, Vegetated Coir Logs.
Section 32 90 00, Planting.
Section (--1--).
*********************************************************************************************
NTS:  Section “1.2” is to be included if project is bid on unit price basis. Section to be deleted or revised if project is to be bid on lump sum basis.
*********************************************************************************************
*********************************************************************************************
NTS:  Adjust Section “1.2” below for additional work item numbers as needed. Delete unused work items.
*********************************************************************************************
MEASUREMENT AND PAYMENT
Stream Lining
Work Item Title and Number
31 32 20-A Cellular Confinement System
31 32 20-B Concrete Cloth
31 32 20-C Concrete Fabric
31 32 20-D Interlocking Concrete Units
The quantity of channel protection systems installed shall be per the square foot of successfully installed protection systems.  
Payment shall constitute full compensation for laying and securing channel protection system according to the Contract Documents.
These Work items shall include all costs to furnish all labor, materials, tools, and equipment, both permanent and temporary, to install the channel protection system as shown and specified. The Work includes, but is not limited to, channel protection surface treatment placement, required anchoring and jointing systems, infill material, infill material installation, surface preparation, restoration/replacement of all disturbed items not included under other Work items, protection of existing utilities and structures, incidentals for performing all Work as specified unless otherwise outlined as a separate Work item. 
REFERENCES
*********************************************************************************************
NTS:  Retain applicable standards and add others as required. 
*********************************************************************************************
American Association of State Highway and Transportation Officials (AASHTO)
AASHTO M 218 - Steel Sheet, Zinc-Coated (Galvanized) for Corrugated Steel Pipe.
AASHTO M 288 - Geotextile Specification for Highway Applications.
American Society of Testing and Materials (ASTM)
ASTM D 1505 – Standard Test Method for Density of Plastics by the Density-Gradient Technique.
ASTM D 1603 – Standard Test Method for Carbon Black in Olefin Plastics.
ASTM D 1693 – Standard Test Method for Environmental Stress-Cracking of Ethylene Plastics.
ASTM D 5199 – Standard Test Method for Measuring Nominal Thickness of Geosynthetics.
ASTM E 41 – Terminology Relating to Conditioning.
QUALITY ASSURANCE 
The channel protection system material shall be provided from a single Manufacturer for the entire project.
The Manufacturer shall have a minimum of 10 years’ experience producing channel protection system.
Pre-Installation Meeting:  Prior to installation of any materials, conduct a pre-installation meeting to discuss the scope of work and review installation requirements.  The pre-installation meeting shall be attended by all parties involved in the installation of the channel protection system.
Manufacturer's Field Representative Qualifications:
Manufacturer shall provide a qualified field representative on site at the start of construction to ensure the channel protection system is installed in accordance with the Contract Documents.
Manufacturer’s field representative shall have a minimum 5 years installation experience with the specified products in the specified application.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals. Submit the following:
Product Data 
Channel Protection Systems – Product Data
Submit channel protection system manufacturer's data, installation instructions, and dimensions.
Shop Drawings
Channel Protection Systems – Shop Drawings
Submit Manufacturer’s shop drawings and section layout for channel protection system.
Samples
Channel Protection Systems Samples
Submit Manufacturer’s product samples. 
Delegated Design Submittal (NOT USED)
Informational Submittals. Submit the following:
Certificates 
Manufacturer’s Certificate of Compliance with Standards
Manufacturer's certification of polyethylene used to make cellular confinement system including;
Manufacturer's certification of percentage of carbon black.
Resin manufacturer's certification of polyethylene density and environmental stress crack resistance (ESCR).
As requested, Submit Manufacturer’s certification of compliance to all applicable testing procedures and related specifications. Request for certification shall be submitted no later than the date of order placement.
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements 
Installer and Field Representative Qualifications
Installer Qualifications: Certifying the installer is experienced in the installation of the specified products.
Field Representative Qualifications: Qualifications of Manufacturer’s field representative certifying the field representative is experienced in the installation of the specified products.
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. Submit the following:
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation 
Channel Protection Systems Warranty
Submit written warranty, signed by Contractor and installer, as specified.
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
DELIVERY, STORAGE, AND HANDLING
Material delivery, storage and handling must conform to requirements in Contract Documents. Refer to Section 01 65 00 Product Delivery Requirements and Section 01 66 00 Product Storage and Handling Requirements.
*********************************************************************************************
NTS:  Delete or edit product warranty requirements listed below.   
*********************************************************************************************
WARRANTY
The Manufacturer shall warrant each channel protection system section that it ships to be free from defects in materials and workmanship at the time of manufacture.  The Manufacturer’s exclusive liability under this warranty will be to provide without charge the replacement for any section which proves to be defective under normal use and service during the 10-year period which begins on the date of shipment.  The Manufacturer reserves the right to inspect any allegedly defective section in order to verify the defect and ascertain its cause.
*********************************************************************************************
NTS:  Various products are listed below coordinate the products and locations with the Drawings. Delete products not required for project.  
*********************************************************************************************
PRODUCTS
*********************************************************************************************
NTS:  Article “2.1” below contains specifications for Geoweb cellular confinement systems, this product has many different applications, including slope armoring, channel storage area and driving surface. Careful editing of the materials and installation requirements is needed based on the project specific application. Include the material and installation information in other sections as required. The product is specified in Section 32 05 19.19- Geogrids for Exterior Improvements, the installation requirements are different. If project required both applications, coordinate between each Section.
*********************************************************************************************
CELLULAR CONFINEMENT SYSTEM
Cellular Confinement System General           
Cellular confinement system shall be polyethylene stabilized black and a perforated textured cell, and shall control shearing lateral and vertical movement of the surface. Carbon Black content shall be 1.5 to 2 percent by weight, through addition of a carrier with certified carbon black content.
Cellular confinement system shall conform to the Drawings and the following:
	Geoweb Property
	Test Method
	Unit
	Min Value

	Density
	ASTM D 1505
	lb/ft3
	58.4-60.2

	ESCR
	ASTM D 1693
	hours
	5000

	Strip Sheet Thickness
	ASTM D 5199
	mil
	50(-5%,+10%)

	Textured Sheet Thickness
	ASTM D 5199
	mil
	60  6


Cellular Confinement System Manufacturer: 
Geoweb by Presto Geosystems
Or equal
Base Materials
Polyethylene Stabilized with Carbon Black
Cell Properties
Individual cells shall be uniform in shape and size when expanded.
Individual cell dimensions (nominal) shall be dimensions ± 10%.
*********************************************************************************************
NTS:  Retain one version of Paragraph “3” below, based on project specific requirements. Cell properties dimensions vary based on intended application and infill material. Coordinate with manufacturer for appropriate cell sizing and application.
*********************************************************************************************
GW20V-Cell Dimensions
Length shall be 8.8 inches
Width shall be 10.2 inches.
Nominal area shall be 44.8 in2± 1%.
*********************************************************************************************
NTS:  Insert at (--1--) the appropriate cell depth for project. Product is manufactured in 3, 4, 6 and 8-inch depths. Coordinate with supplier for application and availability:
*********************************************************************************************
Nominal depth shall be (--1--)-inches. 
0. GW30V-Cell Dimensions
Length shall be 11.3 inches
Width shall be 12.6 inches.
Nominal area shall be 71.3 in2± 1%.
*********************************************************************************************
NTS:  Insert at (--1--) the appropriate cell depth for project. Product is manufactured in 3, 4, 6 and 8-inch depths. Coordinate with supplier for application and availability:
*********************************************************************************************
Nominal depth shall be (--1--)-inches. 
0. GW40V-Cell Dimensions
Length shall be 18.7 inches
Width shall be 20.0 inches.
Nominal area shall be 187.0 in2± 1%.
*********************************************************************************************
NTS:  Insert at (--1--) the appropriate cell depth for project. Product is manufactured in 3, 4, 6 and 8-inch depths. Coordinate with supplier for application and availability:
*********************************************************************************************
Nominal depth shall be (--1--)-inches. 
Strip Properties and Assembly
Perforated Textured Strip/Cell
Strip sheet thickness shall be 50 mil, minus 5 percent, plus 10 percent in accordance with ASTM D 5199.  Determine thickness flat, before surface disruption.
Polyethylene strips shall be textured surface with a multitude of rhomboidal (diamond shape) indentations.
Textured sheet thickness shall be 60 mil plus or minus 6 mil.
Indentation surface density shall be 140 to 200 per in2.
Perforated with horizontal rows of 0.4 inch diameter holes.
Perforations within each row shall be 0.75 inches on-center.
Horizontal rows shall be staggered and separated 0.50 inches relative to hole centers.
Edge of strip to nearest edge of perforation shall be a minimum of 0.3 inches.
Centerline of spot weld to nearest edge of perforation shall be a minimum of 0.7 inches.
A slot with a dimension of 3/8 inch x 1-3/8 inch is standard in the center of the non-perforated areas and at the center of each weld.
Integral components:
ATRA® Clip
The ATRA Clip is a molded, high-strength polyethylene device available in standard (0.5 inch).
ATRA clips can be installed as an end cap on standard (0.5 inch) steel reinforcing rods to form ATRA Anchors.
ATRA® Key
ATRA keys shall be constructed of polyethylene and provide a high strength connection.
ATRA keys shall be used to connect cellular confinement panels together at each interleaf and end to end connection.
*********************************************************************************************
NTS:  Select the desired stake anchorage and delete the others.  No stake anchorage may be necessary. Use the Glass Fiber Reinforced Polymer anchors where there is a corrosion potential.   
*********************************************************************************************
Stake anchorage:
ATRA® Anchors
ATRA Anchors shall consist of standard (0.5 inch) steel reinforcing rod with an ATRA® Clip attached as an end cap.
ATRA anchors shall be assembled by inserting the ATRA Clip onto the reinforcing rod so that the end is flush with the top of the ATRA Clip.  Prior to attaching the ATRA Clip, the reinforcing rod shall be free from all burrs and beveled.
Stake length shall be as shown in the Drawings.
ATRA® Glass Fiber Reinforced Polymer (GFRP) Anchors
ATRA GFRP Anchors shall be pre-assembled units consisting of the ATRA Stake Clip inserted onto a GFRP stake.
The glass reinforcement content shall be 75% minimum by weight and shall be continuous longitudinal filament.
Polymer shall be vinyl ester, isophthalic polyester or other matrix material.
The outer surface shall be sand coated and deformed by a helical wrap of glass.
The minimum compressive strength shall be 95 kips in accordance with ASTM D 638.
The anchor shall be non-magnetic, non-conducting and corrosion resistant.
The anchor length and placement shall be as shown in the Drawings.
Tendon anchorage:
*********************************************************************************************
NTS:  Retain one Paragraph “a” below, select the desired tendon and corresponding break-strength and delete the others.  Coordinate with the manufacturer as required for appropriate break strength based on project specific conditions. Note that if a greater break strength than 2,090 lbf needs to be obtained the manufacture can supply three different strength woven Kevlar, with break strengths ranging from 2,000 to 4,000 lbf, include product requirements below based on project specific needs. 
*********************************************************************************************
Tendon Type
Woven Polypropylene - TPP‑55
Material shall be bright yellow, high-tenacity, industrial-continuous-filament, polypropylene yarn woven into a braided strap.
Minimum break strength shall be 1250 lbf 
1. Woven Polyester - TP‑67
Material shall be bright, high-tenacity, industrial-continuous-filament, polyester yarn woven into a braided strap.
Elongation shall be 9 to 15 percent at break.
Minimum break strength shall be 1506 lbf for TP-67.
1. Woven Polyester -TP‑93
Material shall be bright, high-tenacity, industrial-continuous-filament, polyester yarn woven into a braided strap.
Elongation shall be 9 to 15 percent at break.
Minimum break strength shall be 2090 lbf for TP-93.
*********************************************************************************************
NTS:  Retain one Paragraph “a” below, Select the anchorage system being used with the tendons and delete the others.  If no tendon anchorage system is required, delete the complete section. 
*********************************************************************************************
Tendon Anchorage
Tendons, ATRA Tendon Clips and Geoweb Buried at Crest.
1. Tendons, ATRA Tendon Clips and ATRA Anchors.
Tendons, ATRA Tendon Clips and ATRA GFRP Anchors.
Tendons, ATRA Tendon Clips and Deadman Pipe Anchorage.
Tendons, ATRA Tendon Clips and Earth Anchors.
Source Quality Control - Cell Seam Strength Tests
Minimum seam strengths are required by design and shall be reported in test results.  Materials submitted with average or typical values will not be accepted.  Written certification of minimum strengths must be supplied to the Engineer at the time of submittals.
Short-Term Seam Peel-Strength Test
Cell seam strength shall be uniform over full depth of cell.
Minimum seam peel strength shall be 480 lbf for 6 inch depth 
Long-Term Seam Peel-Strength Test
Conditions:  Minimum of 7 days in a temperature-controlled environment that undergoes change on a 1 hour cycle from room temperature to 130 degrees F.
Room temperature shall be in accordance with ASTM E41.
Test samples shall consist of two, 4 inch wide strips welded together.
Test sample consisting of 2 carbon black stabilized strips shall support a 160 pound load for test period.
*********************************************************************************************
NTS:  Insert at (--1--) below the appropriate geosynthetic material for aggregate separation between the units and subbase. Typically, a non-woven geo synthetic used for aggregate separation is appropriate. The geosynthetic material requirements are specified in Section 31 05 19, which is referenced below, careful coordination and editing is required based on selected geosynthetic.  
*********************************************************************************************
Geo-synthetic Separation Layer:
Provide the following (--1--) as specified in Section 31 05 19-Geosynthics for Earthwork.  
*********************************************************************************************
NTS:  Insert at (--1—) below the appropriate cell infill material based on the intended use. Typical infill materials are INDOT #53, #8, topsoil or concrete. Number 53 gravel contains fines that will compact a create more of a smooth driving surface, but will limit infiltration. Number 8 stone does not contain the fines, but creates void space for water storage. Edit article as required based on project specific requirements. 
*********************************************************************************************
Cell Infill Materials:
Provide the following material for cell infill:
(--1--)
*********************************************************************************************
NTS. Paragraph “2” below references Section 31 00 05, Trenching and Earthwork, based on selected infill material coordinate the material requirements with the Trenching and Earthwork Section. Edit or delete as required.   
*********************************************************************************************
Cell infill material shall meet the requirements specified in Section 31 00 05, Trenching and Earthwork.
Infill material shall be free of any foreign material.
Infill material shall be free-flowing and not frozen when placed in the cellular confinement system sections.
*********************************************************************************************
NTS:  Concrete cloth is a flexible, cement impregnated fabric that hardens when hydrated to form a thin, durable, water, and fire resistant concrete layer. Milliken Infrastructure Solutions, LLC has three different thicknesses for concrete cloth. Including 0.20-inch (CC5), 0.3-inch(CC8) and 0.5-inch(CC13). Listed below is the minimum concrete cloth thickness. The 0.2-inch thickness is acceptable for the minor non-vehicular surfaces, such as outfall protection, slope armoring and ditch liming. Coordinate with manufacturer for appropriate material thickness. Delete concrete cloth if not required.
*********************************************************************************************
CONCRETE CLOTH
Acceptable applications include:
Slope Protection
Mud Mat
Ditch Lining
Secondary Containment Berm Lining
Gabion Reinforcement
Pipe Protection
Concrete Cloth Materials:
Provide the following concrete cloth: 
CC5 (0.20-inch thickness) as manufactured by Milliken Infrastructure Solutions, LLC
Or equal.
*********************************************************************************************
NTS:  A range of surface treatments can be provided including color finishes, hydrophobic protection against staining and organic growth and fire retardant paints. Add project specific finishes at (--1--) below. Delete if not required. 
*********************************************************************************************
Finishing
(--1--)
*********************************************************************************************
NTS:  A range of anchoring and jointing devices are available for the concrete cloth. Edit or delete as required. Additionally, coordination location and spacing of concrete cloth accessories with the drawings. 
*********************************************************************************************
Accessories 
Anchoring Devices:  
Provide heavy-duty metal staples or spikes.  The metal staples shall be U-shaped, a minimum of 6 inch long (each leg), 1-1/2- inches wide, and shall be fabricated from 9 gauge diameter metal wire. 
In loose soil conditions use, 8-12 inch long staples or pins or 7 inch gutter spike with 1-1/2 inch diameter washer.
Fastening Screws: 
Stainless Steel #10 or #12 Hex head self-tapping course thread, ½ to 1 inch in length (depending on subsurface conditions) used for securing all overlaps together.  See Drawings for placement and frequency.
Adhesive Caulk (As required):  
Loctite PL Premium Polyurethane, Sikaflex 1A or other adhesive that has been demonstrated in laboratory tests to adhere to both sides of the Concrete Cloth. Strictly comply with manufacturer's installation instructions and recommendations.  See Drawing for placement.
Earth Percussion Anchors (As required): 
Gripple Inc., Platipus or equal.  Strictly comply with manufacturer’s installation instruction and recommendations to determine load capacity.  See Drawing for placement
*********************************************************************************************
NTS:  Concrete fabric forms are filled in place with fine aggregate concrete. Geostar corporation provides a wide variety of products including filter point lining, filter band lining, uniform section lining, enviromat lining, and articulating block mat.  The enviromat product is specified below and is intended to provide protection against periodic high flows. After installation, vegetation can be planted within the open structure of the liming. enviromat linings can be used on upper slopes of channels, lakes rivers and other water courses and embankments subject to heavy run off. Edit or delete concrete fabric as required. 
*********************************************************************************************
FABRIC FORMED CONCRETE ARMORING SYSTEM
Provide the following Concrete Fabric : 
Enviromat Lining as manufactured by Geostar Corporation
Or equal
Acceptable applications include:
Drainage ditches
Channels and canals
Stream and rivers
Embankments
Check dams
Water control structures
Materials:
Filter Fabric
Grab Tensile Strength: 90 lbs per ASTM D 4632
Elongation at Break: 15% per ASTM D 4632
Trapezoidal Tear Strength: 30 lbs per ASTM D 4533
Permittivity: 0.5 sec-1 per ASTM D 4491
Fine aggregate concrete shall have a water ratio of 0.65 to 0.75.
Portland cement shall conform to ASTM C150, Type I or II.
Fine aggregate shall conform to ASTM C33, except as to grading. Grading shall be based on pumping equipment.
Air entrainment: 5% to 8%
*********************************************************************************************
NTS:  Delete Pozzolan and Plasticizing and air entraining add mixture if not used.
*********************************************************************************************
Pozzolan shall conform to ASTM C 618. Pozzolan may be substituted for up to 35% of the cement.
Plasticizing and air entraining add mixture shall conform to ASTM C494 and ASTM C260. 
Minimum average compressive strength of concrete shall be 2,000 psi for three tests. An individual test shall not be less than 1,400 psi.
*********************************************************************************************
NTS:  Interlocking concrete units are based on A-Jacks. Delete interlocking concrete units if not required.
*********************************************************************************************
INTERLOCKING CONCRETE UNITS
Acceptable applications include:
Drop Structures
Weirs
Bridge scour protection
Energy dissipation
Toe stabilization
Streambank protection
Materials:
Concrete Units
Pre-determined concrete block machine and will conform to ASTM D 6684-04, Standard Specification for Materials and Manufacture of Articulating Concrete Block (ACB) Revetment Systems. 
Provide the following concrete blocks:
A- Jacks, as manufactured ARMORTEC. 
Or equal.
*********************************************************************************************
NTS:  Sizing Specified in Paragraph “c” below is based on A-Jacks AJ-24 units. Edit if project requires different concrete unit sizes edit Paragraph “c” below. Typical sizes that Armotec produces is: AJ-48 (48-inch), AJ-72 (72-inch), AJ-96 (96-inch) and AJ-120 (120-inch).
*********************************************************************************************
Concrete Unit Type
A-Jacks Unit AJ-24
Length: 24-inches
Arm Thickness:3.68-inches
Fillet Length: 1.44-inches
Volume: 0.56 cubic feet
Weight: 78 lbs
The concrete units will be produced by a dry cast method.  The dry cast units obtain strength in a shorter duration as well as an increase in the durability and overall quality of product. Material and manufacture standards will be compliant with ASTM D6684
Cementitious Materials - Materials shall conform to the following applicable ASTM specifications:
Portland Cements - Specification C 150, for Portland Cement.
Blended Cements - Specification C 595, for Blended Hydraulic Cements.
Hydrated Lime Types - Specification C 207, for Hydrated Lime Types.
Pozzolans - Specification C 618, for Fly Ash and Raw or Calcined Natural Pozzolans for use in Portland Cement Concrete.
Aggregates shall conform to the following ASTM specifications, except that grading requirements shall not necessarily apply:
Normal Weight - Specification C 33, for Concrete Aggregates. Filter Fabric
Minimum average compressive strength of concrete shall be 4,000 psi for three tests. An individual test shall not be less than 3,500 psi.
Cabling
Termination or transition of the interlocking concrete units, as identified in the submittal and contract drawings will require additional field cabling. Cable type will be minimum 1/4” galvanized or polyester, as approved by the Engineer.
Cable orientation of the recommended 3-unit minimum (i.e. perpendicular or parallel to a slope) will be identified and agreed upon in the field by the Contractor and Engineer’s representative.
*********************************************************************************************
NTS:  Insert at (--1--) below the appropriate geosynthetic material for aggregate separation between the concrete units and subbase. Typically, a non-woven geo synthetic used for aggregate separation is appropriate. The geosynthetic material requirements are specified in Section 31 05 19, which is referenced below, careful coordination and editing is required based on selected geosynthetic.  
*********************************************************************************************
Geo-synthetic Separation Layer:
Provide the following (--1--) as specified in Section 31 05 19-Geosynthics for Earthwork.  
*********************************************************************************************
NTS:  Edit or delete Paragraph “4” below based on project specific requirements.  
*********************************************************************************************
Concrete Unit Bedding:
Provide INDOT No. 8 aggregate as specified in 31 00 05- Trenching and Earthwork.  
EXECUTION
EXAMINATION
Verify site conditions are as indicated on the drawings.  Notify the Engineer if site conditions are not acceptable.  Do not begin preparation or installation until unacceptable conditions have been corrected.
Verify layout of structure is as indicated on the drawings.  Notify the Engineer if layout of structure is not acceptable.  Do not begin preparation or installation until unacceptable conditions have been corrected.
INSTALLATION OF THE CELLULAR CONFINEMENT SYSTEM
Prepare subgrade and install channel protection system in accordance with Manufacturer's recommendations.
Subgrade Preparation:
Excavate or fill foundation soils so top of installed cellular confinement section is flush with or slightly lower than adjacent terrain or final grade as indicated on the Drawings or as directed by the Engineer.
Install non-woven geotextile separation layer on prepared surfaces ensuring required overlaps are maintained and outer edges of geotextile are buried at least 4-inches into the surrounding surface. 
Cellular confinement Section Anchorage- Slope Protection:
Anchorage requirements for the cellular confinement sections shall be as shown on the Contract Documents and as directed by the Engineer.
*********************************************************************************************
NTS:  Retain one paragraph “2” below based on the preferred anchorage method and delete the others.  Listed below are common installation requirements for slope protection systems. Based on project conditions if a different installation method is preferred, coordinate with the manufacturer.
*********************************************************************************************
Anchorage with ATRA and ATRA GFRP Anchors
Position collapsed cellular confinement sections at the crest of the slope.  
If required, excavate the anchor trench at the top of the slope to the depth as shown on the Drawings.
Drive the required anchors at the crest of the slope to secure the cellular confinement sections in place and allow expansion of the cellular confinement sections into position.
After the cellular confinement sections are expanded as desired, drive the required anchors so the arm of the ATRA Stake Clip is through the internal slots in the cellular confinement cell wall and do not protrude over the top of the cell wall.
Anchorage pattern and stake length shall be as indicated on the Contract Documents.
Fill the anchorage trench with the specified material and compact as required by the Drawings.
0. Anchorage with Tendons, ATRA Tendon Clips and Buried at Crest (Top of Slope Installation)
Excavate the anchor trench at the top of the slope to the depth as shown on the Contract Documents.
Position the collapsed sections at the crest of the slope.
Measure and cut the tendon run lengths for each tendon location.
Mark the tendons with a black permanent marker per the ATRA Tendon Clip Location Chart. 
Starting from the first cell, count the number of cells to the next ATRA Tendon Clip location and repeat along that cell row.
Repeat this procedure for each additional cell row Tendon/ATRA Tendon Clip run.
With all the ATRA Tendon Clips placed in the section, thread the tendons through the cell wall I-slots in the unexpanded section.
Locate the corresponding mark on the tendon and position it in front of the cell wall.  Hold the tendon and connect to the ATRA Tendon Clip.  Refer to the Slope Installation Manual for ATRA Tendon Clip tie-off instructions.
Leave the trailing length of the tendon on the upslope side of the section to allow connection to ATRA Tendon Clip. 
Repeat this process on each cell row Tendon/ATRA Tendon Clip run.
Place the collapsed section in the anchor trench, secure with temporary stakes or ATRA Anchors and expand down the slope.
Adjust the section (i.e. a shake or two of the expanded section works well for this) so that the section and tendons are uniformly taut.
Terminate the bottom of the tendons with ATRA Tendon Clips.
Fill the anchorage trench with the specified material and compact as required by the Drawings.
0. Anchorage with Tendons, ATRA Tendon Clips and ATRA Anchors (Top of Slope Installation)
Excavate the anchor trench at the top of the slope to the depth as shown on the Drawings.
Position the collapsed sections at the crest of the slope.
Measure and cut the tendon run lengths for each tendon location.
Mark the tendons with a black permanent marker per the ATRA Tendon Clip Location Chart. 
Thread the tendons through the unexpanded section.
Starting from the first cell, count the number of cells to the next ATRA Tendon Clip location and repeat along that cell row.
Repeat this procedure for each additional cell row Tendon/ATRA Tendon Clip run.
With all the ATRA Tendon Clips placed in the section, thread the tendons through the cell wall I-slots in the unexpanded section.
Locate the corresponding mark on the Tendon and position it in front of the cell wall.  Hold the tendon and connect to the ATRA Tendon Clip.  Refer to the Slope Installation Manual for ATRA Tendon Clip tie-off instructions.
Repeat this process on each cell row Tendon/ATRA Tendon Clip run.
Place the collapsed section in the anchor trench, drive ATRA Anchors in the first row of cells so the arm of the anchor engages with the top of the cell wall and expand down the slope.  Number of anchors shall be per the Drawings.
Adjust the section (i.e. a shake or two of the expanded section works well for this) so that the section and tendons are uniformly taut.
After the sections are expanded, drive ATRA Anchors so the arm of the anchor engages with the top of the cell wall.
Anchorage pattern and stake length shall be as indicated on the Drawings.
Terminate the bottom of the tendons with ATRA Tendon Clips.
Fill the anchorage trench with the specified material and compact as required by the Drawings.
Cellular confinement Section Placement and Connection
Verify all cellular confinement sections are expanded uniformly to required dimensions and that outer cells of each section are correctly aligned.  Interleaf or overlap edges of adjacent sections.  Ensure upper surfaces of adjoining cellular confinement sections are flush at joint and adjoining cells are fully aligned at the cell wall slot.
Connect the cellular confinement sections with ATRA keys at each interleaf and end to end connection.  Insert the ATRA key through the cell wall slot before inserting through the adjacent cell.  Turn the ATRA key 90 degrees to lock the panels together.
*********************************************************************************************
NTS:  Retain one paragraph “E” below based on the required infill material and delete the other.  The “Infill Placement” paragraph is intended for Topsoil, Aggregate and Engineered infill materials. Edit paragraphs as required based on project specific conditions. 
*********************************************************************************************
Infill Placement
Place specified infill in expanded cells with suitable material handling equipment, such as a backhoe, front-end loader, conveyor, or crane-mounted skip.
Limit drop height to a maximum of 3 feet (1 m) to avoid damage or displacement of the cell walls.
Fill cellular confinement sections from the crest of the slope to toe.
Infill material shall be free-flowing and not frozen when placed into the cellular confinement sections.
Evenly spread infill and tamp into place.
*********************************************************************************************
NTS:  Paragraph “E” below references Section 03 00 05 – Concrete, include in Project manual as required. If project is using concrete as the infill material, coordinate Paragraph “E” below with the Concrete Section for required concrete material and finishes.  
*********************************************************************************************
0. Concrete Infill Placement
Concrete shall be placed, finished and cured in accordance with Section 03 00 05- Concrete.
Once placing operation commences, it shall be carried out as a continuous operation until a designated section is completed or as approved by the Engineer.
Limit the drop height of concrete to 3 feet to prevent panel distortion.  Elephant trunks and/or tremies shall be used to prevent free fall of concrete.
Where concrete chutes are used, the end of the chute shall be baffled to prevent segregation of the concrete.
The concrete shall be thoroughly compacted by means of an approved vibrator.  The period of vibration shall not be less than 2 seconds nor more than 5 seconds at any one point.
Concrete shall be flush with the top of the walls.
Apply specified finish.
Surface Treatment
*********************************************************************************************
NTS:  Retain one version of Paragraph “1” below, delete the other. If planting vegetation is required coordinate with Section 32 90 00 – Planting. 
*********************************************************************************************
Vegetation shall be as specified in Section 32 90 00 - Planting, and installed immediately after the infill is placed and protected with mulch.
1. Surface protection shall be installed immediately after placement of the infill material and secured per the Manufacturer’s instructions.
CONCRETE CLOTH INSTALLATION
General Installation
Each panel of the concrete cloth shall be rolled out and installed in accordance with the Contract Documents. The layout shall be designed to keep field seams of the concrete cloth to a minimum and consistent with proper methods of manufacturer's installation requirements. The concrete cloth shall be free of tensile stresses, folds, and wrinkles. 
Concrete cloth rolls shall be placed using proper spreader and rolling bars so that the concrete cloth would not be stretched during deployment.
Inspect each panel, after placement and prior to seaming, for damage and/or defects. Defective or damaged panels shall be replaced or repaired.
Do not drag the concrete cloth sheets on rough soil subbase.
Contractor shall not wear damaging shoes or involve themselves in any activity that may damage the concrete cloth.
Vehicular traffic across the concrete cloth shall not be allowed, except as specified herein.  When the subgrade has been prepared and is stiff enough to carry vehicle traffic or a designed base is constructed to carry the vehicle traffic, vehicle traffic will be allowed.  Otherwise vehicle traffic over the concrete cloth may very well deform into ruts that form in the subgrade.
The concrete cloth shall be kept free of debris, unnecessary tools and materials. In general, the concrete cloth area shall remain neat in appearance.
If required to place equipment required to perform the installation on top of the concrete cloth, a scrap piece of the concrete cloth shall be placed under the equipment and between the equipment and the concrete cloth being installed in order to protect from possible damage.
Do not store equipment on the installed concrete cloth.
Care shall be taken during installation to avoid damage occurring to the concrete cloth as a result of the installation process.  Should the concrete cloth be damaged during installation, a concrete cloth patch shall be placed over the damaged area extending a minimum of 6 inches in all directions beyond the damaged area and attach the concrete cloth in place according to the manufacturer’s instructions.
Remove the protective plastic cover of each concrete cloth roll only when ready to deploy and install to prevent undue exposure to humidity, precipitation or other construction activities that would cause the concrete cloth to start to hydrate prior to completing the installation of the roll.
Subgrade should be prepared to the lines and tolerances of the engineered drawing for the installation. 
Soil should be clear of surface vegetation, debris, rocks, and branches. 
Concrete Cloth material should be in intimate contact with the subsurface to which it is being applied.
Anchoring Methods
Install the approved anchoring devices if required (at a minimum frequency of 0.25 pins/staples per square yard. Additional anchoring devices may be required depending on site conditions or alignment of the slope or channel.  See Drawings for required anchor systems and spacing.
Joining Adjacent Sheets:
Concrete cloth shall be overlapped a minimum of 4-inches.
When overlapping successive concrete cloth rolls or edge rolls, the rolls shall be overlapped upstream over downstream and/or upslope over downslope to allow for shingling and to prevent water from striking exposed edges in the direction of water flow.
*********************************************************************************************
NTS:  Retain one version of Paragraph “3” below. Non-mechanical fasteners are used to improve water proof rating. 
*********************************************************************************************
Utilize mechanical fasteners such as staples, nails, self-tapping screws, hog-rings, staking and pinning. 
1. Non-mechanical fasteners such as bonding sealant and grout are acceptable ways to join adjacent sheets together.
*********************************************************************************************
NTS:  Retain one version of Paragraph “D” below based on project specific installation application. Coordinate the required staking and jointing layout with the drawings and these paragraphs. 
*********************************************************************************************
Channel Applications – Installations:
Begin placement at the downstream end of the channel. 
Inspect trenches for position accuracy and depth and re-dig to required dimensions. If trenches have not yet been constructed, dig termination anchor trench, check slot trenches and longitudinal anchor trenches as illustrated in installation guidelines or as directed on the Drawings. 
Unroll and cut the concrete cloth to the desired length. 
Position and deploy the concrete cloth over the termination trench, see Drawings for overlap directions – PVC side should always be facing down). Secure the concrete cloth within the termination trench and longitudinal trench with the appropriate anchor device when required.  See Drawing for placement and frequency. 
Position the next panel, overlap and join as required. 
Continue deploying the concrete cloth upstream to the next check slot. 
If significant water has accumulated within the anchor trench, remove excess water as directed by Engineer or Owner.  
Install anchoring devices and fasten screws as shown on Drawings. 
Always backfill intermediate check slots prior to deploying the next concrete cloth panel over the backfill check slot. 
Only install what can be fully installed and hydrated (including anchor devices) before the end of construction day to minimize any adverse effect on the installation and/or performance capabilities of the product. 
0. Slope Application – Installation
For slope applications, construct top anchor trench 1-3 ft beyond crest of slope, or as shown on Drawings. 
Position concrete cloth roll at crest of slope with sufficient material to line the anchor trench as illustrated in the Drawings. 
Position adjacent rolls to facilitate 4 inch overlaps. 
Anchor concrete cloth in trench with appropriate pins/staples at the required intervals as shown on the Drawings. 
The preferred method of deployment is to roll the concrete cloth down slope and stand on the uphill side of the roll and install the anchoring devices as it rolls out down the slope, minimizing foot traffic until concrete cloth is secured with anchor devices and fastening screws at the overlaps. 
Always allow the mat to drape over the soil, never pulling it taut, to ensure contact with the surface. 
Place additional pins into any apparent depressions to maintain contact with the soil.  
During the anchor trench backfill compact the soil alongside the concrete cloth and spray the concrete cloth within the anchor trenches with water to start the hydration process.  
Do not backfill soils into trench if significant water has accumulated within the anchor trench.  Remove excess water as directed by Engineer or Owner.  
Apply Mechanical Channel/Adhesive Caulk or Adhesive Tape (as required) concurrently during the overlap process of deploying the next concrete cloth over the previous concrete cloth installation panel.  
Only install what can be fully installed and hydrated (including anchor devices) before the end of construction day.
Hydration
Concrete cloth cannot be over hydrated and an excess of water is recommended.
Minimum ratio of water shall be 1:2 by weight.
Do not spray high pressure water directly onto the concrete cloth
Do not move concrete cloth once concrete cloth begins to set.
Saturate the top-side of the Concrete Cloth material. This will take multiple passes of a moderate spray of water from a garden hose or other source.
Note: More water will be required to saturate the product as the slope of the installation increases.
Ensure that the Concrete Cloth material has been saturated by means of the “thumb test”, where a thumb is pressed into the Concrete Cloth material and water is observed to pool in the indentation.
Wait 30-60 minutes then put a final dose of water onto the Concrete Cloth material to ensure complete hydration.
In special applications where it is important not to allow excess water runoff, or water is scarce, water troughs of appropriate size may be used. Submerge the Concrete Cloth material in the water filled trough for a period of 5-10 minutes, remove and install.
FABRIC FORMED CONCRETE ARMORING SYSTEM – INSTALLATION
Installation
Subgrade should be prepared to the lines and tolerances of the engineered drawing for the installation. 
Soil should be clear of surface vegetation, debris, rocks, and branches. 
Filter fabric shall be placed loosely but without wrinkle or folds. Filter fabric shall be held in place by sandbags or “U”-shaped staples.
Lapped Joints
Overlap fabric minimum of 18 inches and 36 inches for underwater applications. Overlap should be parallel to the slope.
Seamed Joints
Use handheld sewing machine with nylon or polyester sewing thread to make joint. Federal type 101 stitch shall be used.
INTERLOCKING CONCRETE UNITS- INSTALLATION  
Foundation Preparation
The slope will be graded to a smooth plane surface to ensure that intimate contact is achieved between the slope face and the geotextile (filter fabric). 
All slope deformities, roots, grade stakes, and stones which project normal to the local slope face must be re-graded or removed.
Immediately prior to placing the filter fabric and remaining subgrade components, the prepared subgrade will be inspected by the Engineer and the Owner's representative.
Placement on Geotextile Fabric
The filtration geotextile will be placed directly on the prepared area, in intimate contact with the subgrade, and free of folds or wrinkles.
The geotextile filter fabric will be placed so that the upstream strip of fabric overlaps the downstream strip.
Placement of Interlocking Concrete Units
Place a minimum 2” layer of clean stone directly on the specified geotextile. 
Individual Unit Placement (24” Units)– 
Place units in a consistent repeatable fashion to aid in efficiency. Recommended in-place orientation of the units emphasizes pointing exposed projecting unit arm (vertical or horizontal) downstream whenever practical during construction.
Standard spacing between unit center in both the x and y dimension is 12”, which represents a 0.5 packing ratio.
Bundle Unit Placement (24” Units)– 
Place bundles in a pre-determined matrix, spacing them as closely as possible, approximating the maximum packing ratio of 0.4 (9.6” center spacing in x and y directions).
Install cable around the pre-determined matrix at the mid-section. 
Hand tighten and connect cable using standard cable hardware supplied by the manufacturer. 
Place Bundles as closely as possible, with recommended tolerance requirement of 4” between bundles. 
Spacing will be measured from center of bundle to middle of installed bundle, in the horizontal plane, before additional (stacked) units are placed. 
Bedding stone material can be utilized for bridging interior voids and establishing consistent bedding layer for additional lifts of units, both hand placed or bundles. Vertical fluctuations occurring from unit to unit or bundle to bundle will be compensated for by utilizing bedding.
++END OF SECTION++
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*********************************************************************************************
NTS:  This Section is intended for projects that are installing vegetated coir logs for long term shore or streambank protection. Coir logs can be specified as vegetated or non-vegetated installations. Non-vegetated coir logs are specified under 01 57 13 Erosion and Sedimentation Control Section 2.9 River/Lake Shore Protection. 

Engineer shall specify planting requirements. Required spacing is dependent on site conditions and river/lake shore bank slope.  Engineer shall designate installation spacing and other requirements as necessary.
Vegetated coir logs can be specified with or without erosion control blankets. Engineer shall designate installation requirements.  If an erosion control blanket is required, reference requirements of long-term erosion control blankets, listed in 01 57 13 Erosion and Sedimentation Control Section 2.4. 

Edit as required based on project specific requirements. Specification lists requirements for vegetated coir logs, use applicable sections for the Project. Coordinate Section with Erosion and Sedimentation Control, Clearing and Grubbing, Lawns and Grasses and Plantings Sections. 

Add Standard Detail EROS-9-1 Temporary River/Lake Shore Protection – Coir Logs to the Drawings and edit as necessary.
*********************************************************************************************
1. GENERAL
DESCRIPTION
Contractor shall provide all labor, materials, tools, equipment and incidental as shown, specified and required to furnish and install vegetated coir logs. 
Scope:
Examination – Verifying fine grading is complete and ready to receive Vegetated Coir Log installation.
Preparation
Excavation and Placement
Maintenance
Reconditioning existing lawn areas
Replanting unsatisfactory or damaged Vegetated Coir Logs
*********************************************************************************************
NTS:  Section “1.2” is to be included if project is bid on unit price basis. Section to be deleted or revised if project is to be bid on lump sum basis.
*********************************************************************************************
*********************************************************************************************
NTS:  Adjust Section “1.2” below for additional work item numbers as needed. Delete unused work items. Insert at “(--1--) the size of the coir log. Typical size is 12-inches.
*********************************************************************************************
MEASUREMENT AND PAYMENT
Vegetated Coir Logs
Work Item Title and Number
31 32 21-A (--1--) Vegetated Coir Logs
Payment for Vegetated Coir Logs shall be made at the contract unit price per linear foot installed in accordance with manufacturer recommendations.
Payment shall constitute full compensation for providing all labor, materials, and equipment, both temporary and permanent, and all other cost associated with the installation and maintenance of Vegetated Coir Logs.
REFERENCES
*********************************************************************************************
NTS:  Retain all applicable standards below and add/delete as required. 
*********************************************************************************************
Standards referenced in this Section are listed below:
American Society for Testing and Materials, Inc., (ASTM).
ASTM D-2434- Standard Test Method for Permeability of Granular Soils.
ASTM D-4632- Standard Test Method for Grab Breaking Load and Elongation of Geotextiles.
ASTM D-4716- Standard Test Method for Determining the (In-plane) Flow Rate per Unit Width and Hydraulic Transmissivity of a Geosynthetic Using a Constant Head
ASTM D-4833 - Standard Test Method for Index Puncture Resistance of Geomembranes and Related Products.
ASTM D-5199 - Standard Test Method for Measuring the Nominal Thickness of Geosynthetics.
QUALITY ASSURANCE
Manufacturer Qualifications:  Manufacturer shall have actively and directly engaging in vegetated coir log production for a period of two (2) or more years.  Provide proof of ten (10) or more successful vegetated coir log Projects of a similar magnitude of the proposed system.
Installer Qualifications:  Installer must have completed installation work of an erosion control system using similar materials and designs. Additionally, Installer must have a record of successful native plant establishment of the erosion control system. Installer is to document a minimum of five similar projects.
Installers Field Supervision: Require Installer to maintain an experienced full-time supervisor on the project site during times that Vegetated Coir Log installation is in progress. Supplier shall be on site on an “as needed” basis.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals. Submit the following:
Product Data:
Vegetated Coir Logs- Product Data
Provide Manufacturer’s and Supplier’s vegetated coir logs product data. 
Shop Drawings:
Vegetated Coir Logs – Shop Drawings
Submit Vegetated Coir Log installation schedule indicating order date and anticipated dates and locations for each type of activity.
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals. Submit the following:
Certificates 
Manufacturer’s Certification
Certification by manufacturer or vendor that the products supplied comply with Vegetated Coir Log requirements, including:
Specified core and exterior net material properties, the botanical name, common name and percentage by count of each native species and variety, the date of planting and Coir Log manufacture, the composition of growing media, cored planting holes size and spacing.
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements
Manufacturer’s Qualifications 
Manufacturer and installer qualification data specified to demonstrate their capabilities and experience. Include lists of completed projects with project names and addresses, names and address of architects and owners, and other information specified. 
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. Submit the following:
Operation and Maintenance Data
Vegetated Coir Logs – Operation and Maintenance Data
Maintenance Instructions:  Manufacturer’s recommended procedures established by Owner for maintenance of exterior plants during a calendar year.
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation
Vegetated Coir Logs - Warranty Documentation 
Submit written warranty, signed by Contractor and landscape installer, as specified.
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
DELIVERY, STORAGE AND HANDLING
General 
Material delivery, storage and handling must conform to requirements in Contract Documents. Refer to Section 01 65 00 Product Delivery Requirements and Section 01 66 00 Product Storage and Handling Requirements.
Deliver in a labeled, undamaged, fully vegetated and rooted through condition.
Deliver, store, and handle Vegetated Coir Logs according to the requirements of the manufacturer, vendor, or nursery.
COORDINATION AND SCHEDULING
Planting Season:  Vegetated Coir Logs can be installed at any time of the year. Ordering, coordination, scheduling and release for shipping to be in accordance with the requirements of the manufacturer, supplier, and nursery.
Coordinate Vegetated Coir Log installation with the planting or installation of native seeds, live stakes, live fascines, lawns, trees, shrubs, groundcovers, annuals, and perennials. If installation occurs after lawn work, protect lawn areas and promptly repair damage to lawns resulting from installation operations.
Weather Limitations: Proceed with installation only when existing and forecast weather conditions are suitable for work.
MAINTENANCE
Begin maintenance of installed Vegetated Coir Logs immediately after each installation until acceptable vegetation is established. This shall not be less than 60 days after date of Substantial Completion.
Maintain and establish Vegetated Coir Log by avoiding mowing equipment and other deleterious operations such as herbicide application. Replant bare areas to produce a uniform cover of vegetation.
WARRANTY
General Warranty: The special warranties specified in this Section shall not deprive Owner of other rights or remedies that Owner may otherwise have under the Contract Documents and shall be in addition to, and run concurrent with, other warranties required by Contractor under the Contract Documents.
*********************************************************************************************
NTS:  Edit Paragraph “B” below based on coir logs and vegetated coir logs that require extended maintenance. 
*********************************************************************************************
Special Warranties: The Contractor shall guarantee a good stand vegetation that is part of permanent river/lake shore protection, by maintaining all vegetated coir logs until final acceptance. Any areas which do not show uniform growth or has bare spots shall be replanted and repaired at the Contractor’s expense with the plantings and materials as originally used thereon and such replanting and repairs shall be repeated until all affected areas are repaired. Final acceptance of all permanent erosion control measures may be required by the Contractor after 60 days from the date of installation. The above does not release the Contractor from the standard provisions included in the Guaranty or Maintenance Bond agreement. 
PRODUCTS
MATERIALS
Provide vegetated Coir Logs with the following material requirements:  
Coconut fiber – 100% bristle and mattress coir fiber
Machined pressed uniformly compacted to 9lbs. /ft3.
Constant Head Permeability (ASTM D-2434) 16.3 cm sec-1.
Hydraulic Transmissivity (ASTM D-4716) 9.15 gpm/ft.
Puncture Resistance (ASTM D-4833) 335.0 lbs.
Moisture content 15% maximum.
Pith dust and foreign matter content 3% maximum.
Exterior Netting:  Knotless Virgin Polypropylene net exterior and factory fabricated integral and continuous coupler system shall have a rhombic opening and shall meet the following properties:
Net Thickness (ASTM D-5199) 0.1 inches.
Net Grab Tensile (ASTM D-4632) 250 lbs. minimum.
Net UV Resistance 250 kly.
Net Mesh bar length approximately 1.75 inches.
*********************************************************************************************
NTS:  Retain all applicable anchoring systems below and add/delete as required. 
*********************************************************************************************
Anchoring Systems: 
Hardwood Stakes
Earth Anchors
Rock
Geo-grid
Rope
Re-bar
Helical Anchors
*********************************************************************************************
NTS:  Retain all applicable plant species below and add/delete as required. Include the following plants in a percentage or count indicated on Drawings, if not revise paragraph below.
*********************************************************************************************
Plant Species for Vegetated Coir Logs are to include the following in a percentage or count indicated on Drawings:
Carex Emoryi	River Tussock Sedge
Carex Frankii	Frank’s Sedge
Carex Hystericina	Porcupine Sedge
Carex Normalis	Spreading Oval Sedge
Carex Pellita	Wooly Ledge
Carex Vulpinoidea	Fox Sedge
Glyceria Striata	Fowl Manna Grass
Juncus effusus	Soft Rush
SOURCE QUALITY CONTROL
Factory Testing and Inspection
The following testing and inspection requirements shall be certified by the supplier or nursery, and inspected by the project engineer:
Weight of the Coir Log prior to vegetation will be equal to 9lbs/ft³ density uniformly machine compacted coir fiber at a maximum moisture content of 15%, with a maximum pith dust and foreign matter content of 3%.
*********************************************************************************************
NTS:  Insert at (--1--) the diameter of the coir log. Typical core log diameter is 12-inches. Diameter varies from 8-inches to 20-inches. Insert at (--2--) the length of the coir log. Typical core log length is 10 feet.
*********************************************************************************************
Vegetated Coir Log pieces shall measure (--1--) in diameter by (--2--) in length as indicated on the Drawings.
Inspect all joints to ensure that there are no gaps or voids between adjacent Vegetated Coir Log and that all exterior netting is continuous and that the factory made integral and continuous coupler system has been secured and the voids between adjacent coir logs filled tightly with loose coir fiber.
Inspect all Vegetated Coir Log to verify root growth and penetration through the bottom of the Coir Log core.
Planting date of Vegetated Coir Log must be a minimum of 2 months prior to installation. This is to be documented with a certified and notarized letter.
*********************************************************************************************
NTS:  Update core log plant requirements to meet Project specific requirements. Required spacing is dependent on site conditions and river/lake shore bank slope.  Engineer shall designate installation spacing and other requirements as necessary. Typical core log values are listed below.
*********************************************************************************************
Core planting holes a minimum of 1-1/2” diameter by 6” deep, 20 planting holes per 10’ long 12” diameter coir log.
EXECUTION
EXAMINATION
Examine areas to receive Vegetated Coir Log installation for compliance with requirements and for conditions affecting performance of work of this Section. Do not proceed with installation until unsatisfactory conditions have been corrected.
Verify the site is within 2 inches of specified grade. Verify that the soils and rock in the location of the Vegetated Coir Log anchor trench are sufficiently firm, i.e. less than one-half inch indentation with foot traffic.
Verify that the location of Vegetated Coir Log installation is clean and free of debris.
PREPARATION FOR VEGETATED COIR LOG INSTALLATION
Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and native seed installations from damage caused by installation operations.
Provide erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
Remove rocks, sticks, roots, rubbish, and other extraneous matter from the location of Vegetated Coir Log installation. Limit preparation to areas that will be installed promptly after preparation.
Supplier shall be available on an “as-needed” basis during construction. Installing plants into Coir Logs on site may not be substituted for installing mature Vegetated Coir Logs with roots protruding the bottom of the coir log core.
EXCAVATION AND PLACEMENT
Create a trench or seat to the dimensions and at the elevations specified by approved Construction Documents.
Place Coir Log in trenches or on seats, and at specified elevations, to ensure that there are no gaps or voids between adjacent Coir Logs and that all exterior netting is continuous and that the factory made integral and continuous coupler system has been secured and the voids between adjacent coir logs filled tightly with loose coir fiber.
MAINTENANCE
Begin maintenance of Vegetated Coir Logs immediately after installation is complete until acceptable vegetative cover is established.
Maintain, establish, replant, maintain, and establish bare areas to produce a uniform cover of vegetation.
SATISFACTORY VEGETATED COIR LOG INSTALLATION
Vegetated Coir Log installation will be satisfactory when requirements, including maintenance, have been met. Furthermore, a healthy, uniform, close stand of vegetation must be established. Vegetation stand must be free of surface irregularities or bare spots exceeding twelve by eight to twelve by twenty inches depending on the diameter and dimension of Vegetated Coir Logs as specified. No more than ten percent of total area will have bare areas.
Replant Vegetated Coir Log areas that do not meet requirements and continue maintenance until satisfactory.
CLEANUP AND PROTECTION
Promptly remove soil and debris created by Vegetated Coir Log installation. Clean wheels of vehicles before leaving site to avoid tracking soil onto surface of roads, walks, or other paved areas.
Erect barricades and warning signs to indicate and to protect newly planted areas from traffic. Maintain barricades throughout maintenance period until vegetation is established as required.
*********************************************************************************************
NTS:  Goose protection netting or screening is not required to protect newly installed Vegetated Coir Logs unless specifically directed by the project Engineer due to specific site requirements. Add requirement for goose protection below if required.
*********************************************************************************************
++END OF SECTION++
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GABIONS AND REVETMENT MATTRESSES
v. 9.19
*********************************************************************************************
NTS:  This Sections covers both box type gabions and mattress style gabions. Additionally, this Section contains specific manufacture information for a double twisted, woven wire mesh style gabion. If a welded style gabion is required for project edit this Section. These structures can be used for retaining walls, sounds barriers, channel linings, slope stabilization, dams and weirs, add additional product and installation requirements based on project specific requirements.   
*********************************************************************************************
1. GENERAL
DESCRIPTION
Scope:
Contractor shall provide all labor, materials, equipment, and services required to provide and place gabions as shown and specified.
*********************************************************************************************
NTS:  Insert at (--1--) below only sections covering products, construction, and equipment  that a user may expect to find in this section, but are specified elsewhere.  Do not list administrative and procedural Division 01 sections.
*********************************************************************************************
Related Sections:
Section 31 00 05 – Trenching and Earthwork.
Section 31 05 19 - Geosynthetics for Earthwork.
 (--1--)
*********************************************************************************************
NTS:  Edit Section “1.2” below to suit project requirements.   
*********************************************************************************************
MEASUREMENT AND PAYMENT
Gabions:
Work Item Number and Title
31 36 10-A Gabions
This item shall include costs associated with the Work including, but not limited to the gabion (wire, rock, etc.), the geotextile filter wrap, the stone base and all other labor, equipment, material, compaction, and placement of the gabions. 
The payment shall be on a linear foot basis.
Areas included in this item are as shown on the Drawings.
Revetment Mattresses:
Work Item Number and Title
31 36 10-B Revetment Mattresses
This item shall include costs associated with the Work including, but not limited to the reno mattress (wire, rocks, etc.), the grotextile filter wrap, the stone base, and all other labor, equipment, material, compaction, and placement of the revetment mattresses. 
The payment shall be on a linear foot basis.
Areas included in this item are as shown on the Drawings.    
REFERENCES
Standards referenced in this Section are listed below:
American Society for Testing and Materials, (ASTM).
ASTM A370 – Standard Test Methods and Definitions for Mechanical Testing of Steel Products
ASTM A641 – Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire
ASTM A975 - Standard Specification for Double- Twisted Hexagonal Mesh Gabions and Revet Mattresses (Metallic-Coated Steel Wire or Metallic-Coated Steel Wire with PVC Coating)
QUALITY ASSURANCE
Manufacturer's Qualifications:
Gabions manufacturer shall be a specialist in the manufacture of gabions, and have produced and successfully installed gabions on five projects.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section.  
*********************************************************************************************
SUBMITTALS
Action Submittals. Submit the following:
Product Data
Gabion and Revetment Mattresses - Product Data
Submit manufacturer's product data, Specifications, installation instructions, and maintenance instructions.
Shop Drawings (NOT USED)
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals: (NOT USED) 
Certificates (NOT USED)
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
PRODUCT DELIVERY, STORAGE AND HANDLING
Material delivery, storage and handling must conform to requirements in Contract Documents. Refer to Section 01 65 00 Product Delivery Requirements and Section 01 66 00 Product Storage and Handling Requirements.
*********************************************************************************************
NTS: Gabions can be utilized for bank stabilization and erosion control. Add or delete any products listed below to suit project requirements.
*********************************************************************************************
PRODUCTS
*********************************************************************************************
NTS: Gabions and revetment mattresses can be vegetative, if project requires vegetative gabions and revetment mattresses add the requirements below.
*********************************************************************************************
GENERAL
Gabions shall be fabricated to be a single unit, including the base lids and sides.
Mattresses shall be manufactured with all components mechanically connected at the facility with exception of the mattress lid. 
Steel mesh properties shall be in accordance with ASTM A975.
Geosynthetic Fabric 
Use Non-woven geotextile fabric refer to Section 31 05 19 – Geosynthetics for Earthwork for material requirements. 
GABION BOX
*********************************************************************************************
NTS: Insert at (--1--), (--2--) and (--3--) the project specific dimension requirements. 
*********************************************************************************************
Gabion Box: 
Provide (--1--) Width by (--2--) Length by (--3--) Height Gabion Boxes, as Manufactured by:
Maccaferri Inc
Terra Aqua Inc.
Or Equal
*********************************************************************************************
NTS: Edit stone fill requirements based on project specific gabion box dimensions and locally available material. Manufacturer recommends rocks sizes between 4-8 inches. Based on locally produced materials the INDOT Uniform A rip rap aligns closest to the manufacturer recommended sizes. Edit based on project specific requirements.  
*********************************************************************************************
Fill Material   
Gabion box shall be filled with clean, hard, dense, durable stone, rounded and angular shape that shall not disintegrate on exposure to water of weathering during the life of the structure.  
Provide INDOT Uniform A rip rap in accordance with INDOT Section 904.04(d), with the following gradation requirements: 
	Gradation Requirements (Percent Smaller)

	Size, in
	Uniform A

	8
	100

	6
	35-80

	3
	

	1
	0-20


Table Based on INDOT Standard Specification Section 904.40(f).
*********************************************************************************************
NTS: Insert at (--1--), (--2--) and (--3--) the project specific dimension requirements. 
*********************************************************************************************
REVETMENT MATTRESS 
Revetment Mattress: 
Provide (--1--) Width by (--2--) Length by (--3--) Height Revetment Mattress, Manufactured by:
Maccaferri Inc 
Terra Aqua Inc.
Or Equal
*********************************************************************************************
NTS: Edit stone fill requirements based on project specific mattress dimensions and available local material. Manufacturer recommends mattress rocks shall range between 3 inches and 5 inches for units with heights of 6 inches and 9 inches, and 4 inches to 8 inches for units with a height of 12 inches. Based on locally produced materials the INDOT Uniform B rip rap aligns closest to the manufacturer recommended sizes.  Based on, the City Standard Detail for bank stabilization, stone shall be between 2 inches and 6 inches. Edit as required for project.
*********************************************************************************************
Fill Material   
Mattress shall be filled with clean, hard, dense, durable stone, rounded and angular shape that shall not disintegrate on exposure to water of weathering during the life of the structure. 
Provide INDOT Uniform B rip rap in accordance with INDOT Section 904.04(d),  with the following gradation requirements:
	Gradation Requirements (Percent Smaller)

	Size, in
	Uniform B

	8
	-

	6
	95-100

	3
	35-80

	1
	0-20


Table Based on INDOT Standard Specification Section 904.40(f). 
*********************************************************************************************
NTS: Gabions typical wire mesh type is 8 cm by 10 cm. Revetment mattresses typical mesh type is 6 cm by 8 cm. Gabions normally have a larger mesh wire diameter, selvedge wire diameter, and mesh opening compared to revetment mattresses.
*********************************************************************************************
WIRE MESH 
Wire Mesh
Gabions shall be fabricated to be a single unit, including the base lids and sides.
Mesh shall be hexagonal woven mesh with joints formed by twisting each pair of wires through 3 ½ times.
Steel wire shall have a maximum tensile strength of 75,000 psi, in accordance with ASTM A641.
Steel wire elongation shall not be less than 12 percent, in accordance with ASTM A370.
*********************************************************************************************
NTS: In aggressive environments gabions mesh and lacing shall be coated with polyvinyl chloride. Edit Paragraph “B.” below for project requirements.
*********************************************************************************************
Coating
Wire mesh shall be coated in zinc conforming to ASTM A641, Class III soft temper coating. 
Utilize the same coating for lacing wire and stiffeners as the wire mesh.
EXECUTION
PREPARATION
Gabions and revetment mattresses shall be placed on properly graded and dressed subgrades in accordance with lines and grades shown on the drawings or as required by Engineer.
INSTALLATION
Gabions and revetment mattresses shall be designed and installed per manufacturer’s recommendations.
No stone shall pass through gabions and revetment mattresses mesh. 
Gabions and revetment mattresses shall be laid over 6” thick #2 stone base.
Place a porous heavy duty geosynthetic fabric between interface of gabions and revetment mattresses and the subbase interface. The unexposed sides of gabions shall also be wrapped using a geosynthetic. Refer to section 31 05 19 – Geosynthetics for Earthwork for material requirements.
Filling
Place stone fill in the gabion box or revetment mattresses to minimize voids.
Over fill the gabions and/or mattresses by 1 inch to allow for settlement. 
Stone filling shall not exceed 24 inch vertical drop.
*********************************************************************************************
NTS: Lacing wire or bracing wire can be used as internal connecting wires when a project requires gabions to be stacked on top of each other.
*********************************************************************************************
Lacing and Bracing Wire
Lacing wire shall be secured at the corner of the gabion or mattress and the lacing wire shall be laced alternating with single and double loops every other opening at intervals of not more than 6 inches. Rings may be used in lieu of lacing wire.
Lid Closing
Once the gabions and mattresses are filled, the lid shall be pulled tight until the lid meets the perimeter edges. Lid shall be tightly laced and/or fastened along all edges, ends and tops of diaphragms.
MAINTENANCE
Gabions and mattress linings shall be maintained per manufacturer’s recommendations. 
Inspect gabions and revetment mattresses for settlement, scour, damaged wire mesh, or wire corrosion.
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