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1.1 Geotechnical Investigation Report 

 

.1 A copy of the detailed Geotechnical Investigation Report dated March 27, 2015, prepared by 

Ground Engineering Consultants Lts is attached. 

 

.2 The Report, by its nature, may not reveal all conditions that exist or can occur on the proposed  

site.  Should sub-surface conditions be found to vary substantially from those indicated in the 

Geotechnical Investigation Report, further geotechnical investigation will be required if soil 

condition not reflected in Geotechnical Report, changes in the design and construction of 

foundations will be made accordingly, with resulting credits or expenditures accruing to the 

Owner. 

  

.3 Contractor to engage Ground Engineering Consultants Ltd to be on site to inspect piling 

 installation and to confirm if soil conditions consistent with Geotechnical Report.  If conditions 

 vary inform the Departmental Representative. 

 

 

 

END OF SECTION 
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3300 - SPECIFICATION FOR SUB-BASE COURSE 
 
 
3300 - 1  DESCRIPTION 
 
1.01 The work shall consist of spreading and compacting screened or crushed aggregate on a prepared surface. 
 
1.02  The following definitions shall apply for this specification: 
 
 (a) Mean: 
 
 The arithmetic average of a set of 'n' test results constituting the sample. 
 
 (b) Moving average:  
 
 The arithmetic mean of 3 consecutive test results. 
 
 (c) Sub-base aggregate:  
 
 The aggregate before mixing, when binder is to be added or the aggregate before spreading and compacting, 

when no binder is to be added. 
 
 (d) Sub-base mix:  
 
 The sub-base aggregate after mixing with binder and water but before spreading and compacting. 
 
 (e) Sub-base course:  
 
 The sub-base aggregate or sub-base mix in place on the road during and after spreading and compacting. 
 
3300 - 2  MATERIALS 
 
Aggregate 
 
2.01 Sub-base aggregate shall be composed of sound, hard, and durable particles of sand, gravel and rock free from 

injurious quantities of soft or flaky particles, shale, loam, clay balls and organic or other deleterious material. 
 
3300 - 3  CONSTRUCTION 
 
General 
 
3.01 (a) Sub-base course shall comply with the requirements listed in Table 1: 
 
 TABLE 1 
 

Sieve 
Designation 

Percent By Weight Passing Canadian Metric Sieve 
Series 
TYPE 

 6 8 10 
50.0 mm 100.0 100.0 100.0 
2.0 mm 0 - 80.0 0 - 90.0  
400 um 0 - 45.0 0 - 60.0  
160 um 0 - 20.0 0- 25.0  
71 um 0 - 6.0 0 - 15.0 0 - 20.0 

Plasticity Index (all types) 0 - 6.0 
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3505 - 2  MATERIALS 
 
Aggregate 
 
2.01 Base aggregate shall be composed of sound, hard and durable particles of sand, gravel and rock free from injurious 

quantities of elongated, soft or flaky particles, shale, loam, clay balls and organic or other deleterious material. 
 
3505 - 3  CONSTRUCTION 
 
General 
 
3.01 (a) Base course shall comply with the requirements listed in Table 1. 
 

TABLE 1 
 

 PERCENT BY WEIGHT PASSING CANADIAN METRIC SIEVE SERIES 
 

SIEVE DESIGNATION 
 

TYPE 
 31 33 35 

31.5 mm 
18.0 mm 
12.5 mm 
5.0 mm 
2.0 mm 
900 um 
400 um 
160 um 
71 um 

100.0 
75.0 - 90.0 
65.0 - 83.0 
40.0 - 69.0 
26.0 - 47.0 
17.0 - 32.0 
12.0 - 22.0 
7.0 - 14.0 
6.0 - 11.0 

 
100.0 

75.0 - 100.0 
50.0 - 75.0 
32.0 - 52.0 
20.0 - 35.0 
15.0 - 25.0 
8.0 - 15.0 
6.0 - 11.0 

 
100.0 

81.0 - 100.0 
50.0 - 85.0 
32.0 - 65.0 
20.0 - 43.0 
15.0 - 30.0 
8.0 - 18.0 
7.0 - 12.0 

Plasticity Index 0 - 7.0 0 - 6.0 0 - 5.0 
Fractured Face % 50.0 Minimum  

Light Weight Pieces %  5.0 Maximum  
 
 (b) A tolerance of 3% in the percent by weight passing the maximum size sieve shall be permitted providing 100% 

of the oversize passes the 40.0 mm sieve for Type 31 base course and the 22.4 mm sieve for Types 33 and 35 
base course. 

 
3.02 The following shall apply to Department owned or controlled aggregate sources shown on the plans or as described in 

the Special Provisions: 
 
 (a) Overburden shall be removed from material deposits in accordance with Specification 2260 For Removal Of 

Overburden.  
 
 (b) Rock passing a 450 mm square opening screen and larger than the maximum specified size shall be crushed 

and incorporated simultaneously throughout the crushing operation. 
 
 (c) Stockpiles shall be constructed in accordance with Specification 3600 For Stockpiling Aggregates. 
 
3.03 Binder, filler, and blender sand shall be provided in accordance with Specification 3400 For Binder, Filler And 

Blender Sand. 
 
3.04 Binder, filler and blender sand shall be added using a separate conveyor system. 
 
3.05 Binder, filler and blender sand feeds shall be accurately controlled and coordinated.  
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PART 1 GENERAL 

 

1.1 Section Includes 

 

 Note:  See Construction Drawings 
.1 Excavation for building foundations in accordance with underground locates, construction drawings 

and Geotechnical Report. LOCATE EXISTING UNDERGROUND UTILITIES (conduit, piping, 

etc.).  

.2 Excavation for asphalt paving, landscaping, gravel paving, and for granular base and sub-base 

material installation, as per recommendations of the Geotechnical Report. 

.3 Excavation for site structures/footing trenches, underground utilities and roadways. 

.4 Cutting and removal of existing asphalt and concrete paving (parking, sidewalk, etc.) as required, to 

allow for excavation of new foundation and tie-in existing. 

 

1.2 Related Sections 

 

.1 Section 014000 - Quality Control: Inspection of bearing surfaces. 

.2 Section 015000 - Construction Facilities and Temporary Controls: De-watering excavations and 

water control. 

.3 Section 312000 - Geotechnical Investigation Report.   

.4 Section 312311 - Backfilling. 

.5 Section 312312 - Trenching: Excavation for utility trenches. 

 

1.3 Field Measurements 

 

.1 Verify that survey bench mark and intended elevations for the Work as indicated. 

 

PART 2 PRODUCTS 

  Not Used. 

 

PART 3 EXECUTION 

 

3.1 Preparation 

 

.4 Identify required lines, levels, contours, and datum. 

.5 Identify known underground, above ground, and aerial utilities. Stake and flag locations. 

.6 Notify utility company to remove and relocate utilities. 

.7 Protect above and below grade utilities, which are to remain. 

.8 Protect plant life and other features remaining as a portion of final landscaping. 

.9 Protect benchmarks and curbs from excavation equipment and vehicular traffic. 

 

3.2 Excavation 

 

.1 Excavate subsoil required to accommodate building foundations, paving, site structures, 

construction operations. NOTE: locate underground utilities and protect them during 

construction. 

.2 Excavate to working elevation for piling work.  

.3 Machine slope banks to 45 degrees. 
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.4 Excavation cut not to interfere with normal bearing splay of foundation. 

.5 Grade top perimeter of excavation to prevent surface water from draining into excavation. 

.6 Hand trim excavation. Remove loose matter. 

.10 Remove lumped subsoil, boulders, and rock up to 0.25 cu m measured by volume. 

.8 Remove foundations of existing building, which is to be removed by others. 

.9 Notify Departmental Representative f unexpected subsurface conditions and discontinue affected 

Work in area until notified to resume work. 

.10 Correct unauthorized excavation at no extra cost to Owner. 

.11 Correct areas over excavated by error in accordance with Section 02223.  

.12 Stockpile excavated material in area designated on site and remove excess material not being 

reused, from site. 

 

3.3 Field Quality Control 

 

.1 Field inspection will be performed under provisions of Section 014000. 

.2 Provide for visual inspection of bearing surfaces.  Refer to Section 014000 Quality Control and 

Section 312311 Backfilling. 

 

3.4 Protection 

 

.1 Protect excavations by methods required to prevent cave-in or loose soil from falling into 

excavation. 

.2 Protect bottom of excavations and soil adjacent to and beneath foundation from freezing, in case 

work is being done during the cold season. 

 

END OF SECTION 
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PART 1 GENERAL 

 

1.1 Section Includes 

.1 Building perimeter and site structure backfilling to sub-grade elevations. 

.2 Site filling and backfilling. 

.3 Fill under paving. 

.4 Consolidation and compaction. 

.5 Fill for over-excavation. 

.6 Sheet vapour barrier and fill. 

 

1.2 Related Sections 

.1 Section 014000 - Quality Control: Testing fill compaction. 

.2 Section 312000 – Geotechnical Investigation Report.  Recommendations to be complied with. 

.3 Section 312310 - Excavation. 

.4 Section 312312 - Trenching:  Backfilling of utility trenches. 

.5 Section 033000 - Cast-in-Place Concrete: Concrete materials. 

 

1.3 References 

.1 ASTM C136 - Method for Sieve Analysis of Fine and Coarse Aggregates. 

.2 ASTM D698 - Test Methods for Moisture, Density Relations of Soils and Soil Aggregate Mixtures, 

Using 5.5 lb. (2.49 Kg) Rammer and 12 inch (304.8 mm) Drop. 

.3 ASTM D1556 Test Method for Density of Soil in Place by the Sand-Cone Method. 

.4 ASTM D1557 Test Methods for Moisture Density Relations of Soils and Soil Aggregate Mixtures 

Using 10 lb. (4.54 Kg) Rammer and 18 inch (457 mm) Drop. 

 

1.4 Samples 

.1 Submit samples to requirements of Section 013300. 

.2 Submit 4.5 kg sample of each type of Type fill to testing laboratory, in air tight containers. 

 

PART 2 PRODUCTS 

 

2.1 Fill Materials 

.1 Type A: Granular sub-base, Saskatchewan Highways and Transportation Type 10. 

.2 Type B: Granular base consisting of 18 mm maximum, Saskatchewan Highways and Transportation 

Type 33, crushed gravel with a minimum CBR of 60 and compacted to not less than 100 percent of 

Standard Proctor maximum Dry Density (ASTM D698). 

.3 Type C: Sand:  Natural river or bank sand; free of silt, clay, loam, friable or soluble materials, or 

organic matter; graded in accordance with ASTM C136 within the following limits: 

  Sieve Size     Percent Passing 

  4.75 mm     100 

  1.40 mm     10 to 100 

  300 micro m     5 to 90 

  150 micro m     4 to 30 

   75 micro m     0 

.4 Type D: Pea Gravel: Natural stone; free of clay, shale, organic matter; in accordance with ASTM 

C136 to the following: 

 .1  Minimum Size: 6 mm 

 .2  Maximum Size: 16 mm 
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.5 Type E: Concrete sand. 

.6 Type F: Sub-base: Sand material recovered from the site or new engineered granular fill, 

Saskatchewan Highway Standard Type 8, 10 or 12 A maximum 18 mm aggregate size, and 

compacted to 100 percent of the Standard Proctor Dry Density. 

.7 Subsoil: Reused, free of gravel larger than 75 mm size, and debris. 

 

2.2 Accessories 

.1 Vapour Retardant: 10 mm (min.) membrane manufactured from virgin polyolefin resins, and when 

tested according to all requirements of ASTM E1745, shall meet the following minimum 

performance requirements:   

   .1 Maximum Water Vapour Permeance (ASTM E154 Sections 7, 8, 11, 12, 

     13, by ASTM E96, Method B or ASTM F1249). 

    .a As received:  0.0183 perms.     

   .b After Wetting and Drying:  0.0210 perms. 

    .c Resistance to Plastic Flow and Temperature:  0.0197 perms. 

    .d Effect Low Temperature and Flexibility:  0.0212 perms. 

    .e Resistance to Deterioration from Organisms and Substances in  

    Contacting Soil:  0.0198 perms. 

   .2 Puncture Resistance (ASTM D1709):  >3,500 grams. 

   .3 Tensile Strength ASTM E154, Section 9:  52 Lb. Force/Inch. 

 

PART 3 EXECUTION 

 

3.1 Examination 

.7 Verify fill materials to be reused, is acceptable. 

.8 Verify foundation perimeter drainage installation has been inspected. 

.9 Verify underground tanks are anchored to their own foundation to avoid floatation after backfilling. 

 

3.2 Preparation 

.1 Generally, compact sub-grade to density requirements for subsequent backfill materials. 

.2 Cut out soft areas of sub-grade not capable of insitu compaction. Backfill with Type D fill and 

compact to density equal to or greater than requirements for subsequent backfill material. 

.3 Prior to placement of aggregate base course material at paved areas, compact subsoil to 95 percent 

of its maximum dry density in accordance with ASTM D698. 

 

3.3 Backfilling 

.1 Backfill areas to contours and elevations with unfrozen materials. 

.2 Systematically backfill to allow maximum time for natural settlement. Do not backfill over porous, 

wet, frozen or spongy sub-grade surfaces. 

.3 Granular Fill:  Place and compact materials in continuous layers not exceeding 150 mm compacted 

depth. 

.10 Soil Fill:  Place and compact material in continuous layers not exceeding 200 mm compacted depth. 

.11 Employ a placement method that does not disturb or damage foundation perimeter drainage, 

foundation damp proofing. 

.12 Maintain optimum moisture content of backfill materials to attain required compaction density. 

.13 Backfill against supported foundation walls.  Do not backfill against unsupported foundation walls. 

.14 Backfill simultaneously on each side of unsupported foundation walls until supports are in place. 

.15 Slope grade away from building minimum 150 mm in 3 m, unless noted otherwise. 
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.16 Make grade changes gradual.  Blend slope into level areas. 

.17 Remove surplus backfill materials from site. 

.18 Leave fill material stockpile areas completely free of excess fill materials. 

 

3.4 Tolerances 

.1 Top Surface of Backfilling Under Paved Areas: Plus or minus 25 mm from required elevations. 

.2 Top Surface of General Backfilling: Plus or minus 25 mm from required elevations. 

 

3.5 Field Quality Control 

.1 Field inspection and testing will be performed under provisions of Section 014000. 

.2 Tests and analysis of fill material will be performed in accordance with ASTM D698 and with 

Section 014000. 

.3 Compaction testing will be performed in accordance with ASTM D1556 ASTM D1557 ASTM 

D698 and with Section 014000. 
.4 If tests indicate Work does not meet specified requirements, remove Work, replace and retest at no 

cost to Owner. 

.5 Frequency of Tests:   
 .1  Excavated Surfaces: When undisturbed excavated surfaces are being prepared, make a 

series of three tests for each 500 square m area. 

 .2 Backfill in Utility Trenches: Make three tests for every two lifts of compacted fill for each 

500 square m area. 

.6 Proof roll compacted fill surfaces under paving. 

 

3.6 Protection of Work 

.1 Protect finished Work under provisions of Section 015000. 

.2 Re-compact fills subjected to vehicular traffic. 

 

3.7 Schedule 

.1 Interior Crawl Spaces (if any): 

 1. Subsoil fill, compacted to 90 percent, 

 2. Cover with Type C fill, 50 mm thick, compacted to 95 percent. 
.2 Exterior Side of Foundation Walls and Over Granular Filter Material and Foundation Perimeter 

Drainage: 

 1. Subsoil for upper 1 m, free draining backfill material to top of Type C fill above drain tile, 

200 mm each lift, compacted to 90 percent. 

.3 Fill Under Grass Areas: 

 1. Subsoil, to 150 mm below finish grade, compacted. 

.4 Fill Under Landscaped Areas: 

 1. Subsoil fill, to 300 mm below finish grade, compacted  

.5 Fill Under Light Duty Asphaltic Concrete Areas as per Geotechnical Investigation Report, and if 

not noted in the report, to be as follows: 

 .1 Minimum 150 mm Type B fill material. 

 .2 Type F as required. 

.6 Fill Under Heavy Duty Asphaltic Concrete Areas as per Geotechnical Investigation Report, and if 

not noted in the report, to be as follows: 

 .1 Minimum 240 mm Type B fill material. 

 .2 Type F as required. 
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.7  Sub-Grade Preparation for Asphaltic Concrete Paving: 

 .1 Excavate to the required design elevation. 
 .2 Excavate and waste all debris, deleterious materials and organic soils that are exposed 

below the initial excavation depth. Scarify the sub-grade to a minimum average of 98 

percent of Standard Proctor Maximum Dry Density. 

 .3 Re-establish the design sub-grade elevation (to the bottom of the pavement sub-base) by 

placement of Standard Proctor Maximum Dry Density. 

 

 

END OF SECTION 
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PART 1 GENERAL 

1.1 Section Includes 

.1 Excavate trenches for utilities from outside building to municipal utilities (if any). 

.2 Compacted bedding under and fill over utilities to sub-grade elevations. 

.3 Backfilling and compaction. 

 

1.2 Related Sections 

.1 Section 014000 - Quality Control: Testing fill compaction. 

.2 Section 015000 - Construction Facilities and Temporary Controls:  Water control in excavations. 

.3 Section 312313 - Site Grading:  Topsoil and subsoil removal from site surface. 

.4 Section 312310 - Excavation:  General building excavation. 

.5 Section 312311 - Backfilling:  General backfilling. 

.6 Divisions 22-23 - Mechanical:  Sewer piping, water piping, gas piping, from building to 

municipal utilities, and Division 26 – Electrical 

 

1.3 References 

.1 ASTM C136 - Method for Sieve Analysis of Fine and Coarse Aggregates. 

.2 ASTM D698 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 

Mixtures, Using 5.5 lb (2.49 Kg) Rammer and 12 inch (304.8 mm) Drop. 

.3 ASTM D1556 - Test Method for Density of Soil in Place by the Sand-Cone Method. 

.4 ASTM D1557 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 

Mixtures Using 10 lb (4.54 Kg) Rammer and 18 inch (457 mm) Drop. 

 

1.4 Test Samples 

.1 Submit samples in accordance with Section 014000. 

.2 Submit 4.5 kg sample of each type of fill to testing laboratory, in air tight containers. 

 

1.5 Field Measurements 

.1 Verify that survey benchmark and intended elevations for the Work are as shown on Drawings. 

 

PART 2 PRODUCTS 

2.1 Fill Materials 

.4 Materials as specified in Section 312311. 

 

PART 3 EXECUTION 

3.1 Examination 

.5 Verify fill materials to be reused, is acceptable. 

 

3.2 Preparation 

.1 Identify required lines, levels, contours, and datum. 

 

3.3 Excavation 

.1 Excavate subsoil required for sanitary sewer, water, gas piping to municipal utilities. 

.2 Cut trenches sufficiently wide to enable installation of utilities and allow inspection. 

.3 Excavation shall not interfere with normal 45 degree bearing splay of foundations. 

.4 Hand trim excavation.  Remove loose matter.   

.5 Remove lumped subsoil, boulders, and rock up to 0.25 cu m, measured by volume.   

.6 Correct unauthorized excavation at no cost to Owner. 
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.7 Correct areas over excavated by error in accordance with Section 312310. 

.8 Stockpile excavated material in area designated on site and remove excess material not being 

used, from site. 

 

3.4 Bedding 

.1 Support pipe and conduit during placement and compaction of bedding fill. 

 

3.5 Backfilling 

.1 Backfill trenches to contours and elevations with unfrozen materials. 

.2 Systematically backfill to allow maximum time for natural settlement. Do not backfill over 

porous, wet, frozen or spongy sub-grade surfaces. 

.3 Granular Fill:  Place and compact materials in continuous layers not exceeding 150 mm 

compacted depth. 

.4 Soil Fill: Place and compact material in continuous layers not exceeding 150 mm compacted 

depth. 

.5 Employ a placement method that does not disturb or damage conduit duct in trench. 

.6 Maintain optimum moisture content of backfill materials to attain required compaction density. 

.7 Remove surplus backfill materials from site. 

.8 Leave fill material stockpile areas completely free of excess fill materials. 

 

3.6 Tolerances 

.1 Top Surface of general backfilling: Plus or minus 25 mm from required elevations. 

 

3.7 Field Quality Control 

.1 Field inspection and testing will be performed under provisions of Section 014000, and Tests and 

analysis of fill material will be performed in accordance with ASTM D698. 

.3 Compaction testing will be performed in accordance with ASTM D698 and with Section 014000. 

.4 If tests indicate Work does not meet specified requirements, remove Work, replace and retest at 

no cost to Owner. 

 

3.8 Protection of Work 

.1 Protect finished Work under provisions of Section 015000. 

.2 Re-compact fills subjected to vehicular traffic. 

 

3.9 Schedule 

.1 Underground Services 

 .1 Pipe and conduit bedding and immediate protective cover: Cradle half diameter of pipe 

or conduit using 100 mm depth of Type D fill. After pipe or conduit is in place, cover 

with 600 mm depth of Type D fill. 

 .2 Cable & cable duct bedding and immediate protective cover: Cover bottom of trench 

with 150 mm Type D fill. After cables and ducts are in place, side fill ducts with type D 

fill to top. Tamp around ducts with hand tampers, cover with 600 mm of same material. 

 .3 Remaining fill: In areas within buildings and where paving and walks occur, fill 

remainder with type D fill. In other areas, fill to sub-grade level using Type G fill. 
 .4 Compaction: Compact bedding and immediate protective cover to 95% density. In areas 

within buildings and where paving and walks occur, compact remainder of fill to 95% 

density. In other areas, compact remainder of fill to 85%. 

 .5 Notify Departmental Representative prior to backfilling trenches. 

END OF SECTION 
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PART I GENERAL 

 

1.1 Section Includes 

 

.1 Remove topsoil and stockpile for later reuse, and remove excess from site. 

.2 Excavate topsoil and stockpile for later reuse and remove excess from site. 

.3 Grade and rough contour site. 

 

1.2 Related Sections 

 

.1 Section 312000 - Geotechnical Investigation Report 

.2 Section 312310 - Excavation:  Building excavation. 

.3 Section 312311 - Backfilling:  Building and site backfilling. 

.4 Section 312312 - Trenching: Trenching and backfilling for utilities. 

 

1.3 Project Record Documents 

 

.1 Submit documents in accordance with Section 017839. 

 

.2 Accurately record location of utilities remaining, re-routed utilities, new utilities by horizontal 

dimensions, elevations or inverts, and slope gradients. 

 

1.4 Protection 

.1 Protect benchmarks, roads, sidewalks, paving. 

.2 Protect above or below grade utilities which are to remain. 

.3 Repair damage. 

 

PART 2 PRODUCTS 

 

2.1 Materials 

 

.4 Topsoil: Excavated material, graded free of roots, rocks larger than 25 mm, subsoil, debris, and 

large weeds. 

.5 Subsoil: Excavated material, graded free of lumps larger than 150 mm, rocks larger than 75 mm, 

and debris. 

 

 

PART 3 EXECUTION 

 

3.1 Preparation 

 

Note:  Site grading complete, but will be disturbed by the new building addition.  Undertake site 

inspection and document extent of topsoil removal and stock piling and extent of required re-

contouring. 

.6 Identify required lines, levels, contours, and datum. 

.7 Identify known below grade utilities. Stake and flag locations. 

.8 Identify and flag above grade utilities. 
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.9 Maintain and protect existing utilities remaining which pass through work area. 

.10 Notify utility company to remove and relocate utilities. 

.11 Upon discovery of unknown utility or concealed conditions, discontinue affected work; notify 

Departmental Representative. 

 

3.2 Topsoil / Paving Excavation 

 

.1 Excavate topsoil from areas to be further excavated, re-landscaped, or re-graded and stockpile in 

area designated on site, remove excess topsoil not being reused from site. 

.2 Remove portions of existing paving (sidewalk)/curb as required, with provisions for re-

connecting new paving (sidewalk) after new addition gets built.  

.3 Do not excavate wet topsoil. 

.4 Stockpile topsoil to depth not exceeding 2.5 m. Cover to protect from erosion. 

 

3.3 Subsoil Excavation 

 

.1 Excavate subsoil from areas to be re-landscaped or re-graded and stockpile in area designated on 

site remove excess subsoil not being reused from site. 

.2 Do not remove wet subsoil. 

.3 Stockpile subsoil to depth not exceeding 2.5 m. 

.4 When excavation through roots is necessary, perform work by hand and cut roots with sharp axe. 

 

3.4 Tolerances 

 

.1 Top Surface of sub-grade: Plus or minus 25 mm. 

 

 

END OF SECTION 
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PART 1 GENERAL 

 

1.1 Section Includes 

.1 Drilled cast-in-place augured piles. 

.2 Supply only of dowels to superimposed concrete. 

.3 Boring, pile shaft, concrete, reinforcing steel and other related work to provide complete 

foundation system. 

.4 Placing steel shaft casings as required. 

.5 De-watering of bored holes. 

.6 Placing concrete and reinforcing steel and preparing piles for capping. 

.7 Removal of waste materials from bored holes. 

 

1.2 Related Sections 

.1 Geotechnical Investigation Report Section 312000. 

.2 Excavation Section 312310. 

.3 Backfill Section 312311. 

.4 Concrete Form Work Section 031000. 

.5 Concrete Reinforcement Section 032000. 

.6 Cast-in-Place Concrete Section 033000. 

 

1.3 Reference Standards 

 

.1 CAN3-A23.1 (Latest Edition), CSA A23.1-94 "Concrete Materials and Methods of Concrete 

Construction". 

.2 CAN3-A23.2 (Latest Edition), CSA A23.2-94 “Methods of Test for Concrete". 

.3 CSA G30.18-M92-(Latest Edition) "Billet Steel Bars for Concrete Reinforcement". 

.4 CAN3-A23.3-(Latest Edition) "Design of Concrete Structures for Buildings". 

 

1.4 Quality Assurance 

.1 If required by Consultant, produce satisfactory proof of successful installation experience with 

this type of foundation in similar conditions and with piles of similar capacities. 

1.5 Soils Conditions 

.1 The soils information is provided in good faith for the Contractor's guidance.  This Consultant 

assumes no liability for the accuracy of this information nor does the furnishing of this 

information relieve the Contractor of the responsibility for determining the nature of the site 

conditions for himself. 

.2 See the Geotechnical Investigation Report Section 312000.  Recommendation for bored and 

augured piles to be complied with. 

  

1.6 Submittals 

.1 Prior to commencement of work, submit shop drawings for reinforcing steel in accordance with 

Section 031300, Submittals. 

.2 Submit Record Drawings survey of completed work indicated pile centers, top elevations and 

projecting steel layouts, prepared and signed by a Land Surveyor registered in the province. 

.3 Submit "Supplementary Data" on each pile as follows; 

 .1 Bottom elevation 

 .2 Plumbness 
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.4 Submit Record Drawings and supplementary Data immediately upon completion of 

superimposed work. 

 

1.7 Protection 

.1 Provide steel shaft liners during inspections and manual excavation of piles.  Size liners to suit 

shaft dimensions. 

.2 Where shaft excavation requires continuous support to prevent sides sloughing in during 

placement of reinforcing steel and concrete, provide steel liner and leave in place at Owner's 

expense. 

 

1.8 Inspection and Testing 

.1 Inspection of piling work will be performed by an Inspection Agency appointed and paid by the 

Contractor. 

.2 Concrete sampling and testing will be performed by a Testing Agencies appointed and paid by 

the Contractor.  See Section 014000 Quality Control. 

.3 Before placing any concrete, notify Inspection and Testing Agencies and the Departmental 

Representative in ample time to permit scheduling inspections and tests. 

.4 Prior to commencement of work, submit statistically valid evidence of the past performance of 

the mix design to the Departmental Representative for review. 

.5 Three concrete test cylinders will be taken for every 50 m3 or less of concrete placed, and at least 

three concrete test cylinders will be taken on any day when concrete is placed 

.6 One additional test cylinder will be taken during cold weather concreting, and be cured on job 

site under same conditions as concrete it represents. 

.7 Slump tests will be taken as necessary to verify quality of concrete.  The concrete and 

atmospheric temperatures will also be recorded. 

.8 Testing of concrete will be performed in accordance with CAN/CSA A23.2-94. 

.9 At no cost to the Owner, retest as required due to defective materials or workmanship. 

.10 Inspection firm may inspect shaft and bottom bearing prior to placement of concrete or 

reinforcing.  Co-operate and schedule inspection visits. 

 

1.9 Field Records 

.1 Maintain accurate records of each pile placed, including the following; 

 .1 Pile sizes and lengths. 

 .2 Final bearing and head elevations. 

 .3 Condition of base materials. 

.4 Tested concrete strengths; concrete slumps; date and time concrete placed. 

 .5 Reinforcing details. 

 .6 Shaft diameters. 

.2 Submit three copies of field records to Departmental Representative. 
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PART 2 PRODUCTS 

2.1 Reinforcing Steel 

 

.1 Reinforcing Steel:  deformed steel bars conforming to requirements of CSA G30.18-M94 (Latest 

Edition); 300 MPa yield strength for 10 M bars; 400 MPa yield strength for 15 M and larger. 

.2 Reinforcement to conform to standards as specified under Section 03200 Concrete 

Reinforcement.  Submit shop drawings of reinforcing steel to Consultant in accordance with the 

requirements of Section 032000. 

.3 Length of reinforcement to be shown on drawings. 

.4 No splicing in reinforcement permitted unless specifically shown on drawings or approved by 

Consultant.  Where splices permitted length = 36 bar diameters minimum; adjacent spliced 

staggered minimum full lap length. 

.5 Welding ties to main reinforcement not permitted. 

 

2.2 Concrete Materials 

.1 Cement:  High Sulfate Resistant (HS) hydraulic cement conforming to CAN3-A5-93 (Latest 

Edition). 

.2 Coarse and Fine Aggregates: Standard concrete type, conforming to CAN3-A23.1-94 (Latest 

Edition). 

.3 Water: Clean and free of injurious amounts of oil, alkali, organic matter or other deleterious 

materials.   

.4 As per CSA A23.1 1-M04, minimum 56 day compressive strength for concrete, 35 mpa, with a 

minimum water cement ration of 0.4. 

 

2.3 Admixtures 

.1 Air Entrainment: To CSA A266.1-M78 (Latest Edition) "Air Entraining Admixtures for 

Concrete". 

.2 Chemicals:  To CSA A266.2-M78 (Latest Edition) "Chemical Admixtures for Concrete"; water 

reducing, strength increasing Type WN - normal setting. 

.3 Pozzolanic Mineral:  To CSA A266.3-A23.5-M86 (Latest Edition) "Pozzolanic Mineral 

Admixtures for use in Portland Cement Concrete".  Typcor Type F fly ash is permitted in piles 

only to a maximum of 15% of the cement content. 

.4 Use of calcium Chloride in concrete is strictly prohibited. 

 

2.4 Concrete Mix 

.1 Mix concrete in accordance with the following; 

UNIT      MEASUREMENT 

Minimum compressive strength   35 MPa at 28 days 

Aggregate size (maximum)   20 mm  

Air content (Category 2)   4% to 7% 

Slump      75 +/- 25 mm 

Cement symbol     Type 50 

Minimum cement content to e 280 kg/cubic meters. 

Maximum free water/cement to be ≤ 0.40.” 

.2 Chemicals:  To CSA A266.2-M78 (Latest Edition), "Chemical Admixtures for Concrete"; water 

reducing, strength increasing Type WN - Normal setting. 
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.3 Pozzolanic Mineral:  To CSA A23.5-M86 (Latest Edition) "Pozzolanic Mineral Admixtures for 

use in Portland Cement Concrete".  Fly ash is permitted in piles only and can be maximized 

providing w/cm ratio and strength requirements are met. 

.4 Use of calcium chloride in concrete is strictly prohibited. 

 

2.5 Casing 

.1 Removable steel protective casing adequate for its function. 

 

PART 3 EXECUTION 

3.1 Examination 

.1 Ensure that site conditions at each pile location are adequate to support piling equipment to 

properly install piles and permit load testing when required. 

 

3.2 Preparation 

.1 Locate foundations with reference to building lines and level. 

.2 Protect any survey reference points during construction. 

.3 Locate underground utility lines prior to the commencement of piling and be responsible for any 

disruptions. 

.4 Provide necessary equipment including pumps, piping and temporary drains and trenches. 

.5 Do no discharge drainage water into municipal sewers without municipal approval. 

 

3.3 Installation 

.1 Bore pile holes continuously until required depth is reached. 

.2 Do not bore for adjacent piles less than 48 hours after piles have been formed unless piles are 

more than 1500 mm apart. 

.3 Immediately following boring, install steel casings in excavations required to prevent cave-ins 

and water entry. 

.4 If removable liner is required, withdraw liner as concrete is placed.  Maintain at least 1.5 m depth 

of concrete in liner at all times. 

.5 Remove boulders as encountered. 

.6 Permit inspection of pile holes to verify bell dimensions and to confirm that required soil bearing 

values are available. 

.7 Maximum permissible error in location 40 mm in any direction.  Place piles not more than 2 

percent of their lengths out of plumb or batter called for on drawings.  Elevation of top of piles to 

be within 25 mm of elevation called for on drawings.  Reinforcing steel clearances within 15 mm 

of dimensions called for on drawings. 

.8 Where water is encountered, pump to maintain dry hole until concrete placement is completed. 

.9 Reinforce in accordance with drawings.  Place reinforcement and secure in position.  Provide 

concrete cover in accordance with Clause 12, CAN/CSA-A231 (Latest Edition).  Conform to 

CSA W186 for welding. 

.10 Place concrete carefully using chutes or elephant trucks to direct concrete down shaft to 

minimize segregation. 

.11 Place concrete by means of a tremie should an inflow of water occur that cannot be removed by 

pumping.  Place to a height sufficient to affect a seal.  Notify Departmental Representative prior 

to carrying out this work. 

.12 Form pile tops at cut-off elevations.  Length of friction piles indicated on drawings, to be from 

cutoff elevations where noted or underside of grade beams, pile caps or equipment bases. 

.13 Ensure friction piles develop full friction value of soils encountered. 
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.14 Vibrate top 3.0 m continuously during placement. 

.15 Upon completing concrete placement, fill reminder of hole with granular fill to minimum depth 

of 1.0 m above concrete. 

.16 Cure concrete in accordance with CAN/CSA-A23.1 (Latest Edition). 

.17 Provide cold weather protection as required to maintain temperature of 22° for 3 days or 10° for 

5 days after placing concrete. 

.18 Schedule work so that excavations are filled with concrete as soon as completed.  If conditions 

prevent placement of concrete on same day, protect excavation overnight and allow for re-

cleaning and re-inspection prior to placement of concrete. 

.19 Minimum pile diameter as per drawings. 

.20 Piles placed outside above tolerances may be rejected by the Departmental Representative.  Place 

additional piles and pile caps as directed by the Departmental Representative to replace rejected 

piles entirely at the Contractor's expense. 

.21 Bore piles using power augers to suit diameter and length of piles indicated on drawings.  Use 

only personnel well experienced in this trade and provide to the Departmental Representative as 

requested, experience record of personnel actually engaged in the work.  Remove all tailings and 

debris from area of bore holes prior to casting concrete.  Cover bore hole to prevent loose 

materials falling in during removal.  Distribute tailings from site or distribute on site as per 

Contractor's Instructions.  After hole drilled, place reinforcing steel and concrete.  Do not drill 

any holes, which cannot be reinforced and filled with concrete the same day as drilled. 

.22 Place reinforcing steel in such a manner to prevent loose earth and debris from falling into the 

hole.  Place reinforcing at proper elevation and hold during course of placing concrete.  Placing 

of steel will not be allowed after the concrete is poured. 

.23 Before commencing placing concrete, obtain Departmental Representative's approval of 

proposed method of transporting and placing concrete.  Form piles projecting above grade with 

removable steel sleeves or wax coated cardboard fibre forms.  Place concrete continuously to 

final cut-off elevation as soon as possible after hole drilled, cleaned out and reinforcing steel 

secured in position.  Take every care to ensure that hole is completely filled with concrete.  

Concrete must be placed in the dry.  Under no circumstances will tremie concrete be permitted.  

Protect tops of piles against loss of moisture.  When concrete is being placed through a frozen 

ground surface, the diameter of the portion of the pile surface passing through the frozen ground 

shall be increased by 100 mm. 

 

 

END OF SECTION 




