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1 GENERAL 

1.01 RELATED REQUIREMENTS 

.1  Section 35 31 19 – Revetments.  

1.02 REFERENCES 

.1  ASTM International  
.1  ASTM D 4791-10, Standard Test Method for Flat Particles, Elongated 

Particles, or Flat and Elongated Particles in Coarse Aggregate.  

.2  U.S. Environmental Protection Agency (EPA)/Office of Water  
.1  EPA 832/R-92-005, Storm Water Management for Construction Activities: 

Developing Pollution Prevention Plans and Best Management Practices.  

1.03 ACTION AND INFORMATIONAL SUBMITTALS 

.1  Submit in accordance with Section 01 33 00 - Submittal Procedures.  

.2  Samples:  
.1  Allow continual sampling by Departmental Representative during production.  
.3  Provide Departmental Representative with access to source and processed 

material for sampling.  
.4  Install sampling facilities at discharge end of production conveyor, to 

allow Departmental Representative to obtain representative samples of items 
being produced. Stop conveyor belt when requested by Departmental 
Representative to permit full cross section sampling.  

.5  Provide front end loader or other suitable equipment including trained 
operator for stockpile sampling as necessary. Move samples to storage place 
as directed by Departmental Representative.  

.6  Supply new or clean sample bags or containers according appropriate to 
aggregate materials.  

.7  Pay cost of sampling and testing of aggregates which fail to meet specified 
requirements.  

.4  Sustainable Design Submittals:  
.1  Erosion and Sedimentation Control: submit copy of erosion and sedimentation 

control plan in accordance with authorities having jurisdiction.  

1.04 DELIVERY, STORAGE AND HANDLING 

.1  Deliver, store and handle materials in accordance with Section 01 61 00 - Common 
Product Requirements and with manufacturer's written instructions.  

.2  Transportation and Handling: handle and transport aggregates to avoid segregation, 
contamination and degradation.  

.3  Storage: store washed materials or materials excavated from underwater 24 hours 
minimum to allow free water to drain and for materials to attain uniform water 
content.  
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2 PRODUCTS 

2.01 MATERIALS   

.1  Aggregate quality: sound, hard, durable material free from soft, thin, elongated 
or laminated particles, organic material, clay lumps or minerals, free from 
adherent coatings and injurious amounts of disintegrated pieces or other 
deleterious substances.  

.2  Flat and elongated particles of coarse aggregate: to ASTM D 4791.  
.1  Greatest dimension to exceed 5 times least dimension.  

.3  Coarse aggregates satisfying requirements of applicable section to be one of or 
blend of following:  
.1  Crushed rock.  
.2  Gravel and crushed gravel composed of naturally formed particles of stone.  
.3  Light weight aggregate, including slag and expanded shale.  
 

.4  Filter Stone/Ballast/Armour Stone:  

 .1 To be blasted, quarried rock, well graded within size range indicated on 
      the drawings. 

  .2 For Ballast and Armour stone, Greatest dimension of each stone not to exceed 
      two (2) times the least dimensions. 

 .3 Hard, angular rock free from cracks, seams and other defects which may impair 
 durability. 

 .4 Relative density, 2.65 minimum. 

 .5 Absorption: 1.5 to 2.0% maximum as determined by ASTM C127 test procedure. 

 .6 Durability: less than 35% abrasion wear, ASTM C535 test procedure. 

 .7 Sulphate Soundness Determination Maximum 12% by ASTM C88-05. 

 

2.02 SOURCE QUALITY CONTROL 

.1  Inform Departmental Representative of proposed source of aggregates and provide 
access for sampling 4 weeks minimum before starting production.  

.2  If materials from proposed source do not meet, or cannot reasonably be processed 
to meet, specified requirements, locate alternative source.  

.3  Advise Departmental Representative 4 weeks minimum in advance of proposed change 
of material source.  

.4  Acceptance of material at source does not preclude future rejection if it fails 
to conform to requirements specified, lacks uniformity, or if its field performance 
is found to be unsatisfactory.  
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3 EXECUTION 

3.01 EXAMINATION 

.1  Verification of Conditions: verify that conditions are acceptable for topsoil 
stripping.  
.1  Visually inspect substrate in presence of Departmental Representative.  
.2  Inform Departmental Representative of unacceptable conditions immediately 

upon discovery.  
 

3.02 PREPARATION 

.1  Aggregate source preparation:  
.1  Prior to excavating materials for aggregate production, clear and grub area 

to be worked, and strip unsuitable surface materials. Dispose of cleared, 
grubbed and unsuitable materials as approved by authority having 
jurisdiction.  

.2  Where clearing is required, leave screen of trees between cleared area and 
roadways as directed.  

.3  Clear, grub and strip area ahead of quarrying or excavating operation 
sufficient to prevent contamination of aggregate by deleterious materials.  

.4  When excavation is completed dress sides of excavation to nominal 1.5:1 
slope, and provide drains or ditches as required to prevent surface standing 
water.  

.5  Trim off and dress slopes of waste material piles and leave site in neat 
condition.  

.6  Provide silt fence or other means to prevent contamination of existing 
watercourse or natural wetland features.  

.3  Processing:  
.1  Process aggregate uniformly using methods that prevent contamination, 

segregation and degradation.  
.2  Blend aggregates, as required, including reclaimed materials that meet 

physical requirements of specification is permitted in order to satisfy 
gradation requirements for material and, percentage of crushed particles, 
or particle shapes specified.  
.1  Use methods and equipment approved in writing by Departmental 

Representative.  

.4  When operating in stratified deposits use excavation equipment and methods that 
produce uniform, homogeneous aggregate gradation.  

.5  Where necessary, screen, crush, wash, classify and process aggregates with 
suitable equipment to meet requirements.  

.6  Stockpiling:  
.1  Stockpile aggregates on site in locations as indicated unless directed 

otherwise by Departmental Representative. Do not stockpile on completed 
pavement surfaces.  

.2  Stockpile aggregates in sufficient quantities to meet project schedules.  

.3  Stockpiling sites to be level, well drained, and of adequate bearing capacity 
and stability to support stockpiled materials and handling equipment.  
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.4  Except where stockpiled on acceptably stabilized areas, provide compacted 
sand base not less than 300 mm in depth to prevent contamination of aggregate. 
Stockpile aggregates on ground but do not incorporate bottom 300 mm of pile 
into Work.  

.5  Separate different aggregates by strong, full depth bulkheads, or stockpile 
far enough apart to prevent intermixing.  

.6  Do not use intermixed or contaminated materials. Remove and dispose of 
rejected materials as directed by Departmental Representative within 48 
hours of rejection.  

.7  Stockpile materials in uniform layers of thickness as follows:  
.1  Maximum 1.5 m for coarse aggregate and base course materials.  
.2  Maximum 1.5 m for fine aggregate and sub-base materials.  
.3  Maximum 1.5 m for other materials.  

.8  Uniformly spot-dump aggregates delivered to stockpile in trucks and build 
up stockpile as specified.  

.9  Do not cone piles or spill material over edges of piles.  

.10  Do not use conveying stackers.  

.11  During winter operations, prevent ice and snow from becoming mixed into 
stockpile or in material being removed from stockpile.  

3.03 CLEANING 

.1  Progress Cleaning: clean in accordance with Section 01 74 11 - Cleaning.  
.1  Leave Work area clean at end of each day.  

.2  Final Cleaning: upon completion remove surplus materials, rubbish, tools and 
equipment in accordance with Section 01 74 11 - Cleaning.  

.3  Leave aggregate stockpile site in tidy, well drained condition, free of standing 
surface water.  

.4  Waste Management: separate waste materials in accordance with Section 01 74 21 
- Construction/Demolition Waste Management and Disposal.  
.1  Remove recycling containers and bins from site and dispose of materials 

at appropriate facility.  

.5  For temporary or permanent abandonment of aggregate source, restore source to 
condition meeting requirements of authority having jurisdiction.  

.6  Restrict public access to temporary or permanently abandoned stockpiles by means 
acceptable to Departmental Representative.  

END OF SECTION 
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1 - GENERAL 
 
 

 

1.01 RELATED SECTIONS    
 
      .1  Section 01 35 44 – Environmental Mitigation Measures.  
 
      .2  Section 02 41 16 – Sitework, Demolitions, Removals 
 
      .3    Section 35 31 19 – Revetments. 
 
1.02 WORK INCLUDED 
 
      .1  This section specifies requirements for the excavation, segregation and  
            stockpiling for all earthwork operations, including beach, sand cobble and   
            other excavated materials.  Work includes supply and installation of all. 
            materials under this section, all excavation and backfilling, compaction, 
            shoring, dewatering and disposal of unsuitable material, under this contract                                                          

.2    All excavation within the tidal zone must be placed away from the footprint                  
          of the construction operations.  Once breakwater materials is in place, the  
          excavation can be pushed back against the armour material.    
        
1.02 MEASUREMENT FOR PAYMENT 
 
      .1    No measurement for payment will be made under this section but will be included      
            in sections 02 41 16 and 35 31 19. 
 
2 - PRODUCTS 
 

 

2.01 MATERIALS    
 
      .1  Beach Sand: to the following requirements:  

      .1  Screened from local excavation, or imported from local source. 
      .2    Clean, light brown, poorly graded (well sorted), medium to coarse sand. 
      .3    Median grain size (D50) of 1 to 3mm. 
      .4    Fines less than 5%(material less than 0.16mm). 
      .5    Gravel less than 5% (material larger than 5mm). 
      .6    Free of debris, sharp rocks, concrete rubble, clay and organic material.  
 

      .2  Gravel: site excavated and screened gravel, free of silt impurities and               
            chemicals or organic matter and well graded from 5mm to 80mm. 
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3.01 EXCAVATION    
     .1    Excavate all types of materials to lines and elevations indicated and as 
           necessary for construction. 
     .2    Notify the Departmental Representative if in doubt as to definition of  
           material. 
     .3    Select method of excavation, support, and dewatering unless otherwise 
           indicated or directed.  Protect property and structures from damage. 
     .4    Handle materials in a manner that will not endanger public, personnel, property  
           or the work.  Do not reduce sight distances, or obstruct roadways or utilities.    
           Do not obstruct flow of surface drainage or natural watercourses. 
     .5    Take care to protect excavated material from the elements. 
     .6    Do not stockpile materials alongside of excavations in such a manner that  
           stockpiling will cause side failure or bottom uplift. 
 
3.02 TEMPORARY ROADS/Causeways 
 
      .1    Temporary roads to be built as per section 01 35 44, sub-section 1.11 and 1.12. 
 
3.03 EXCAVATION    
      .1  Excavate to lines, grades, elevations and dimensions as indicated.  
      .2  Remove all other obstructions encountered during excavation in accordance  
            with Section 02 41 16 - Sitework, Demolition and Removal. 
      .3  Excavation must not interfere with bearing capacity of adjacent foundations.  
      .4  Dispose of surplus and unsuitable excavated material in approved location off  
            site.  
      .5  Do not obstruct flow of surface drainage.  
      .6  Earth bottoms of excavations to be undisturbed soil, level, free from loose,      
            soft or organic matter.  
 
3.04 BACKFILLING    
 
     .1  Do not proceed with backfilling operations until Departmental Representative  
            has inspected and approved installations. 
     .2  Areas to be backfilled to be free from debris, snow, ice, water and frozen  
            ground. 
     .3  Do not use backfill material which is frozen or contains ice, snow or debris.  
 
3.05 RESTORATION   
  
     .1  Upon completion of Work, remove waste materials and debris, trim slopes, and  
            correct defects as directed by Departmental Representative. 
     .2  Clean and reinstate areas affected by Work as directed by Departmental  
            Representative.  
     .3  Restore site to its normal state prior to excavation.  
 
3.06 TOLERANCES 
       
      .1    If any material is deposited in areas that are not designated or approved for  
            fill, remove such material and redeposit it as directed by the Departmental  
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            Representative, at no additional cost under this contract. 
      .2    The intention of the above tolerances is that the work will be built generally  
          to the required elevations, slopes and grades and that the outer surfaces shall  
          present a neat and esthetic appearance. Remove or re-work placed material not  
          meeting this intent as directed by the Departmental Representative.   
 
 
 
  

END OF SECTION 
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1 - GENERAL 
 

 

1.01 SECTION INCLUDES    
 
.1  Materials and installation of polymeric geotextiles used in breakwaters, retaining 

wall structures, filtration, drainage structures and roadbeds, purpose of which 
is to:  
.1  Separate and prevent mixing of granular materials of different grading.  
.2  Act as hydraulic filters permitting passage of water while retaining soil 
      strength of granular structure.  

 
1.02 RELATED WORK    
 
.1  Section 01 33 00 - Shop Drawings and Other Submittal Procedures.  
 
.2  Section 01 74 19 - Construction/Demolition Waste Management And Disposal.  
 
.3  Section 31 23 10 - Excavating, Trenching and Backfilling.  
 
.4  Section 35 31 19 - Revetments.  
 
1.03 MEASUREMENT FOR PAYMENT  
   
.1  No payment will be made under this section, but will be included in section 35 

31 19 – Revetments. 
 
1.04 REFERENCES    
 
.1  American Society for Testing and Materials (ASTM)  

.1  ASTM D 4491-99a, Standard Test Methods for Water Permeability of Geotextiles 
      by Permittivity.  
.2  ASTM D 4595-86-94, Standard Test Method for Tensile Properties of Geotextiles 
      by the Wide-Width Strip Method.  
.3  ASTM D 4716-00, Standard Test Method for Determining the (In-Plane) Flow  
      Rate Per Unit Width and Hydraulic Transmissivity of a Geosynthetic Using  
      a Constant Head.  
.4  ASTM D 4751-99a, Standard Test Method for Determining Apparent Opening Size 
      of a Geotextile.  
 

.2  Canadian General Standards Board (CGSB)  
.1  CAN/CGSB-4.2-M88, Textile Test Methods.  
.2  CAN/CGSB-148.1, Methods of Testing Geotextiles and Geomembranes.  

.1  No.2-M85, Mass per Unit Area.  

.2  No.3-M85, Thickness of Geotextiles.  

.3  No.7.3-92, Grab Tensile Test for Geotextiles.  

.4  No.6.1-93, Bursting Strength of Geotextiles Under No Compressive Load.  
 

.3  Canadian Standards Association (CSA)  
.1  CAN/CSA-G40.20-04/G40.21-04, General Requirements for Rolled or Welded    
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      Structural Quality Steel.  
.2  CAN/CSA-G164-M92(R2003), Hot Dip Galvanizing of Irregularly Shaped Articles.  
 

 
1.05 SAMPLES    
 
.1  Submit samples in accordance with Section 01 33 00 - Shop Drawing and other Submittal 

Procedures.  
 
.2  Submit to Departmental Representative the following samples at least 2 weeks prior 

to commencing work.  
.1  Minimum length of 1 m of roll width of geotextile.  

 
1.06 MILL CERTIFICATES    
 
.1  Submit to Departmental Representative a copy of mill test data and certificate 

at least 2 weeks prior to start of work.  
 
1.07 DELIVERY AND STORAGE    
 
.1  During delivery and storage, protect geotextiles from direct sunlight, ultraviolet 

rays, excessive heat, mud, dirt, dust, debris and rodents.  
 
1.08 WASTE MANAGEMENT AND DISPOSAL    
 
.1  Separate waste materials for reuse and recycling in accordance with Section 01 74 21 

- Construction/Demolition Waste Management And Disposal.  
 
.2  Remove from site and dispose of all packaging materials at appropriate recycling 

facilities.  
 
.3  Collect and separate for disposal paper, plastic, polystyrene, corrugated 

cardboard, and packaging material, in appropriate on-site bins, for recycling in 
accordance with Waste Management Plan.  

 
.4  Fold up metal banding, flatten and place in designated area for recycling.  
 
 
2 - PRODUCTS 
 

 

2.01 MATERIAL    
 
                  .1    The plastic yarn of the geotextile and the threads used in sewing 

operations shall consist of a long chain synthetic polymer composed 
of at least 85% by mass of propylene, ethylene, ester, amide or 
vinylidene-chloride, and shall contain stabilizers or inhibitors added 
to the base plastic to make the filaments resistant to deterioration 
by ultraviolet and heat exposure. 

  .2 Geotextile shall be a pervious sheet of non-woven plastic yarn. 
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  .3 The material shall be handled and protected as per the manufacturer's 

instructions and recommendations until incorporated in the Work. 
  .4 The geotextile shall conform the following requirements: 
    

   Type 
Property Unit ASTM N2 N3 

Min. tearing Strength 
(Trapezoid Method) N D4533 250 310 

Min. Grab Tensile 
Strength (Both 
Directions) 

N D4632 600 790 

Min. Elongation at 
Break 

% D4632 50 50 

Apparent Opening Size µm D4751 50 to 250 50 to 250 

Permittivity Sec -1 D4491 1.25 to 
2.75 

1.00 to 
2.50 

Thickness mm    

 
  .5 Thread for the seams shall be equal to or better than the geotextile 

in resistance to chemical and biological degradation and both factory 
and field sewn or sealed seams shall have a grab tensile strength equal 
to 90% of that of the geotextile. 

 
            .6  Securing pins and washers: to CAN/CSA-G40.21, Grade 300W, hot-dipped 

            galvanized with minimum zinc coating of 600 g/m² to CAN/CSA G164.  
 
 
 
3 - EXECUTION 
 

 

3.01 INSTALLATION    
 
.1  Place geotextile material by unrolling onto graded surface in orientation, manner 

and locations indicated and retain in position with securing pins and washers.  
 
.2  Place geotextile material on sloping surfaces in one continuous length from toe 

of slope to upper extent of geotextile.  
 
.3  Place geotextile material smooth and free of tension stress, folds, wrinkles and 

creases.  
 
.4  Overlap each successive strip of geotextile 600 mm over previously laid strip.  
 
.5  Pin successive strips of geotextile with securing pins at 600 mm interval at midpoint 

of lap.  
 
.6  Protect installed geotextile material from displacement, damage or deterioration 

before, during and after placement of material layers.  
 
.7  After installation, cover with overlying layer within 4 hours of placement.  
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.8  Replace damaged or deteriorated geotextile to approval of Departmental 

Representative.  
 
.9  Place and compact soil layers in accordance with Section 31 23 10 - Excavating 

Trenching and Backfilling.  
 
3.02 CLEANING    
 
.1  Remove construction debris from Project site and dispose of debris in an 

environmentally responsible and legal manner.  
 
3.03 PROTECTION    
 
.1  Vehicular traffic not permitted directly on geotextile.  
 

END OF SECTION 
 
  
 




