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SPEC NOTE DESCRIPTION: This Section specifies requirements for construction  and installation of concrete caisson structures where construction  is entirely or partially carried out while afloat. Construction of  base slab and sufficient wall height to provide positive buoyancy  may be carried out in dry dock, on launch way or submersible barge  and remaining walls completed while afloat. Alternative methods of  construction to be proposed and permitted if approved.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with  specific information that the reader might expect to find in this  Section, but is specified elsewhere. Do not include Division 00 or  Division 01 Sections in this listing.
.1 Section [_____]
1.2 MEASUREMENT PROCEDURES
SPEC NOTE: Select measurement for payment paragraphs applicable. Delete  this article when project is tendered as fixed price Contract.
.1 Measure concrete in cubic metres incorporated  into Work, calculated from dimensions as indicated.
.2 Measure reinforcing steel in accordance with Section [03 20 00- Concrete Reinforcing] .
.3 Measure dredging in accordance with Section [35 20 24- Dredging].
.4 Measure crushed rock mattress in accordance with  to Section [31 36 19- Gabion  Mattresses].
.5 Towing, locating, placing, and subsequent adjustment  of caisson or caissons will be by fixed price.
.6 [Do not measure permanent ballast separately] [Measure permanent ballast in tonnes placed].
.7 Measure backfill in tonnes of backfill placed  to final dimensions as indicated.
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs to suit project.
.1 American Society for Testing and Materials International (ASTM)
.1 ASTM A615/A615M-[05a], Standard  Specification for Deformed and Plain Billet-Steel Bars for Concrete  Reinforcement.
.2 ASTM A706/A706M-[05a], Standard  Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete  Reinforcement.
.3 ASTM A775/A775M-[04a], Standard  Specification for Epoxy-Coated Steel Reinforcing Bars.
.4 ASTM A996/A996M-[05a], Standard  Specification for Rail-Steel and Axle-Steel Deformed Bars or Concrete  Reinforcement.
.5 ASTM C136-[05], Standard Test Method  for Sieve Analysis of Fine and Coarse Aggregates.
.6 ASTM C618-[05], Standard Specification  for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use as a  Mineral Admixture in Concrete.
.2 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-8.1-[88], Sieves, Testing,  Woven Wire, Inch Series.
.2 CAN/CGSB-8.2-[M88], Sieves, Testing,  Woven Wire, Metric.
.3 Canadian Standards Association (CSA International)
.1 CSA-A23.1-[04]/A23.2-[04] , Concrete Materials and Methods of Concrete Construction/Methods  of Test for Concrete.
.2 CAN/CSA-G30.18-[M92(R1998)], Billet-Steel  Bars for Concrete Reinforcement.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide submittals in accordance with Section [01 33 00- Submittal Procedures] .
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor,  before, during or after construction.
.2 Product data: submit manufacturer's printed  product literature, specifications and datasheet.
.3 Shop drawings: submit shop drawings, each to bear  signature and stamp of qualified professional engineer registered  or licensed in [Province] [Territory] , Canada and include following items:
SPEC NOTE: Edit the following paragraphs to suit project and add additional  requirements if necessary.
.1 Required depth of ballast water for stability  during raising of concrete walls while afloat.
.2 Draft and freeboard requirements.
.3 Metacentric height while afloat.
.4 Rate of concrete pour and age of concrete at waterline.
.5 Drains, valves, plugs and caps supplied to control  flow of water while ballasting, towing and sinking caissons.
.6 Towing rings, buoyancy tanks, flotation collars  or other temporary devices supplied to assist in towing and placing  of caissons.
.1 Towing hooks: suitable levels so that caisson  will be level under tow and ensure sufficient freeboard and handling  stability for weather conditions while under tow.
.7 Details of methods employed to launch or float  off initial stage of caisson construction from launch way, dry dock  or barge.
.8 Slip forms and linings: linings of slip forms  metal or wood and strong and rigid without deflecting under pressure  of wet concrete.
.4 Quality assurance submittals:
.1 Test reports: submit certified test reports for  piles from approved independent testing laboratories, indicating compliance  with specifications for specified performance characteristics and  physical properties.
.2 Certificates: submit certificates signed by manufacturer  certifying that materials comply with specified performance characteristics  and physical properties.
.3 Instructions: submit manufacturer's installation  instructions.
.4 Submit caisson excavation inspection record and  construction changes for review by [Departmental  Representative] [DCC Representative] [Consultant]prior to placing concrete.
1.5 DELIVERY, STORAGE, AND HANDLING
.1 Deliver, store and handle in accordance with Section [01 61 00- Common Product Requirements] .
.2 Deliver, store and handle materials in accordance  with manufacturer's written instructions.
.3 Waste Management and Disposal:
SPEC NOTE ENVIRONMENTAL: The disposal of packaging waste into landfill site demonstrates  an inefficient use of natural resources and consumes valuable landfill  space.
.1 Separate waste materials for [recycling] [reuse]in accordance with Section [01 74 21- Construction/Demolition  Waste Management and Disposal].
.2 Divert unused or damaged concrete materials from  landfill to local [facility] [quarry] as approved by [Consultant] [Departmental Representative] [DCC Representative].
.3 Divert unused aggregate materials from landfill  to [facility] [quarry]for reuse as  approved by [Departmental Representative] [Consultant] [DCC Representative].
Part 2 Products
2.1 SUSTAINABLE REQUIREMENTS
SPEC NOTE: SUSTAINABLE: Include in the following paragraph specific material  and product requirements required by project or co-ordinate with appropriate  NMS Section used in project.
.1 Materials and products in accordance with Section [01 47 15- Sustainable Requirements:  Construction].
SPEC NOTE: SUSTAINABLE: Include verification requirements specific to project  or co-ordinate with appropriate NMS Section used in project.
.2 Do verification requirements in accordance with  Section [01 47 17- Sustainable  Requirements: Contractor's Verification].
2.2 MATERIALS
SPEC NOTE ENVIRONMENTAL: For Federal Government projects, the use of Supplementary  Cementing Materials (SCMs) such as fly ash, ground granulated blast-furnace  slag (GGBFS), silica fume or natural pozzolans, should be considered  as partial replacement of cement in concrete, in order to reduce greenhouse  gas emissions (GHG), unless it is not technically or economically  feasible. The use of recyclable industrial by-products such as SCMs,  results in sustainable "green" concrete and offers additional benefits  including an increase in the conservation of raw materials, energy,  resource recovery, and a reduction in the quantities of waste requiring  disposal. MTL 2004-16(TR-R) - Use of Fly Ash and Slag in Concrete:  A Best Practice Guide by PSPC and NRCan and ASTM C618 Standard Specification  for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use as a  Mineral Admixture in Concrete provide two references in addition to  CAN/CSA-A3001 - Cementitious Materials for Use in Concrete.
SPEC NOTE ENVIRONMENTAL: Inclusion of SCMs may affect the workability and curing  time of concrete. Fly ash, pozzolan, and slag cement may produce uneven  discoloration of the concrete during the early stages of construction,  depending upon the type of curing provided. Fly ash or pozzolan meeting  the specified test results, which are more stringent than ASTM C618,  should provide acceptable end results. Fly ash can be used as a replacement  for up to 40 percent of the cement. Types F and C fly ash increase  durability of concrete. Type F fly ash and slag are replacements for  some sand and aggregates and also add to durability.
.1 Concrete mixes and materials: in accordance with Section [03 30 00- Cast-in-Place Concrete] .
.1 Additives: fly ash to ASTM C618.
SPEC NOTE: Insert grade of reinforcement. Specify ASTM A706/A706M reinforcing  where welding or bending of reinforcement bars is important. In addition,  ASTM A775 may be specified where extra reinforcement protection is  required.
.2 Reinforcing steel: to [ASTM A996/A996M] [CAN/CSA-G30.18] [ASTM A615/A615M] [ASTM A775/A775M] [ASTM A706/A706M] [CSA A23.1/A23.2]and in accordance with Section [03 20 00- Concrete Reinforcing] , weldable, [300]MPa yield.
.1 Steel: welded into cages and securely in caissons,  in position and alignment, as indicated prior [to concrete reaching elevation of<empty />meters below bottom elevation of reinforcement] [to concrete  placement].
.3 Precast concrete keys: in accordance with Section [03 41 00- Precast Structural Concrete] .
.4 Rock mattress: in accordance with Section [31 36 19- Gabion Mattresses] .
.5 Permanent ballast material for filling caissons  to following requirements:
.1 Crushed, pit run [dredged], or  screened stone, gravel or sand, consisting of hard durable particles  free from clay lumps, organic material and other deleterious materials.
.2 Minimum dry density in place of [_____]
SPEC NOTE: If Canadian metric sieve standard CAN/CGSB-8.2 is chosen use  Table below and edit to suit project.
.3 Gradations to be within limits specified when  tested to ASTM C136. Sieve sizes to [CAN/CGSB-8.1] [CAN/CGSB-8.2].
	Sieve Designation
	% Passing

	200 mm
	[100]

	75 mm
	

	50 mm
	[_____]

	25 mm
	

	19 mm
	

	12.5 mm
	

	4.75 mm
	[_____]

	2.00 mm
	

	0.425 mm
	[_____]

	0.180 mm
	

	0.075 mm
	[0 - 10]


SPEC NOTE: If backfill materials are not specified in drawings, include  detailed requirements in the following paragraph in accordance with  Section 31 23 33.01- Excavating,  Trenching and Backfilling.
.4 Backfill materials: [_____]
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written  recommendations or specifications, including product technical bulletins,  handling, storage and installation instructions, and datasheets.
3.2 PROTECTION
.1 Provide each person entering drilled pier excavation  with lifeline rigged so that person can be immediately hoisted out  of excavation in emergency.
.2 Lifeline: suitable for instant rescue, securely  fastened to shoulder harness, and separated from line used to remove  excavated materials.
.1 Do not lower anyone into drilled pier excavation  prior to casing shaft.
.3 Provide each drilled pier excavation with ventilating  device with capacity to assure safe and healthy atmosphere before  workers and inspectors are permitted to enter drilled pier excavation  and during work periods.
3.3 PREPARATION
.1 Place and screed crushed rock mattress in accordance  with Section [31 36 19- Gabion  Mattresses].
.2 Ensure ballast material on hand before sinking  caissons.
.3 Excavate caissons to established depths and dimensions  shown.
.1 Clean bottoms of caissons free of loose or soft  material and levelled.
.2 Dispose of excavated material in accordance with [Section 31 00 00.01- Earthwork  and Related Work - Short Form].
.4 Dredge area of caisson base [to solid bedrock] [to elevation  as indicated]and in accordance  with Section [35 20 24- Dredging] .
.5 Drilled caissons:
.1 Install temporary steel casings to protect surrounding  soil and earth walls from cave-ins, displacement of surrounding earth,  and retention of ground water.
.2 Casings: minimum of [6.4]mm thick,  outside diameters not less than indicated shaft sizes.
.1 Do not remove if structural integrity of caisson  will be impaired, as determined by [Consultant] [DCC Representative] [Departmental  Representative].
.3 Withdraw temporary steel casings as concrete is  being placed, maintain sufficient head of concrete within casing to  prevent extraneous material from falling in from sides and mixing  with concrete.
.4 Casing removal: jerk casing upward maximum of [100]mm to break bottom seal, continue removal with smooth,  continuous motion.
.6 Clean and oil inside of steel casings before reuse.
.7 Leave temporary casing in place from caisson top  to ground surface until concrete has set when elevation caisson top  is below adjacent ground surface.
.8 Permanent casing: outside diameter same as nominal  shaft diameter, wall thickness minimum of [_____]
.9 Continuously remove water that flows into excavations;  remove water from excavation bottom, prior to concrete placement.
.1 Maximum permissible depth of water: [50] mm.
.2 Place underwater tremie after water movement has  stabilized when severe water conditions make it impossible or impractical  to dewater excavation.
.10 Enlarge bottoms of excavations indicated as "belled"  to [diameters and shapes shown].
.1 Excavate or drill bells using similar methods  as were used for shafts.
.11 Ribbed excavations for caissons to dimensions  and shapes indicated.
.12 Inspect each caisson excavation for review by [Departmental Representative] [DCC Representative] [Consultant]prior to placing concrete.
.1 Keep records of inspections, with related construction  changes.
.13 Provide support personnel for inspection and testing  procedures.
3.4 SLIP FORMS
.1 Supply hydraulically operated jacks, when slip  forms are used for caisson wall construction.
.1 Equip jacks for individual adjustment and with  centrally located jack controls.
.2 Controls to simultaneously controlling each jack  used.
3.5 CONCRETE
.1 Do concrete work in accordance with Section [03 30 00- Cast-in-Place Concrete] .
.2 Form construction joints only [as indicated] [as directed by  [Departmental Representative]  [DCC Representative] [Consultant]].
.3 Control rate of placing, when concrete walls are  raised using slip-form method while afloat to ensure:
.1 Concrete achieves initial set before immersion  in water.
.2 Concrete gains sufficient strength to withstand  hydrostatic pressures imposed on it.
.4 Limit hydrostatic pressure and pressure from solid  ballast on walls of caisson to strength of walls based on [_____]
.1 When concrete has attained full specified 28 day  strength, differential pressures acting on walls of adjacent compartments  not to exceed [values as indicated] [<empty />kPa].
.5 Continuously place concrete using placement methods  to prevent segregation and dislodging of excavation sidewalls, and  completely fill shaft.
.6 Pump concrete or use drop chutes to place in dry  holes.
.1 Place concrete in wet holes using tremie or pumping  methods.
.2 Keep discharge minimum of [1]m  below fresh concrete surface during placement.
.7 Do not drill caissons or drive casings within [6]m of concrete placed within last [3]days.
.8 Bring concrete to true level surface inside shaft:  form full width cross key formed, or install dowels when concrete  placement is interrupted.
.1 Clean and slush from surfaces before placing additional  concrete.
.2 Clean using one-to-one cement grout with water/cement  ratio not exceeding water/cement ratio of concrete.
.9 Place concrete in dry batter caissons with drop  chute extending within [1]m of concrete surface in  excavation.
.10 Vibrate concrete for [upper [_____] meters of caisson] [full height of caisson].
.1 Vibrate belled caissons for full height.
3.6 STABILITY
.1 Depth of ballast water not less than that required  by stability calculation as indicated on shop drawings.
.2 In order to avoid continuous pumping at low rates  of flow, ballast water may be raised in advance above minimum required  level, provided it does not exceed maximum level as indicated on shop  drawings for that phase of construction and required concrete strength  has been attained.
.3 Maintain positive metacentric height while caisson  is afloat.
.1 If water ballast is used in compartments, allow  for surface of ballast water and connecting drains between caisson  compartments in computing stability by metacentric height.
3.7 TOWING AND PLACING
.1 Do not tow or sink caissons until concrete has  attained specified [28]day strength.
.2 During sinking and placing of caissons, do not  permit hydrostatic head to exceed: [_____]
.3 Place caissons in location by sinking using controlled  flooding of compartments so that caisson constantly remains level  in locations as indicated.
.4 If caisson is not within required placing tolerance,  refloat by pumping out and replace in correct location.
.5 Do not place permanent ballast in caisson until  caisson placing has been approved by [DCC Representative] [Consultant] [Departmental  Representative].
3.8 FILLING OF CAISSON
.1 Fill caisson compartments with permanent ballast  to [levels] [elevations]as indicated.
.2 Place fill to prevent damage to walls of caisson  compartments.
.3 Maintain levels of ballast in compartments during  filling so that difference between adjacent compartments does not  exceed [_____]
3.9 PRECAST KEYS
.1 Install precast concrete keys between caissons  as indicated, prior to backfilling spaces.
.1 Supply precast keys to fit field measurements  of actual spaces between caissons after placement.
.2 Fill spaces between caissons and behind keys with  clean, hard, durable stone with particle sizes between [50] and [150]mm.
3.10 BACKFILLING
SPEC NOTE: Delete this article when backfilling not is required.
.1 Place backfill in sequence and to lines as indicated.
.2 Place backfill material by [hydraulic filling] [clam dredging] [end dumping] up to [water level] [elevation [_____] m] .
.1 Above this level, place material in lifts of  .
.3 Do not use backfill which is frozen or which contains  ice or snow.
3.11 SCOUR PROTECTION
.1 Place scour protection around base, after placing  caissons, as indicated and in accordance with Section [31 36 19- Gabion Mattresses].
SPEC NOTE: Delete the following article if cope walls are not required.
3.12 COPE WALLS
SPEC NOTE: Modify the following paragraph to suit soil conditions on project.
.1 Place concrete for cope walls, [including  bollard piers and counterforts]as indicated, after caissons  have been in place, [backfilled], and ballasted for  period of not less than [_____]
.1 Ensure lines and levels indicate that movement  of caissons has substantially ceased or has attained values acceptable  to [Departmental Representative] [DCC Representative] [Consultant].
.2 Adjust forming for cope wall to provide final  wharf face of true line and level along seaward faces of wharf and  to correct for misalignment in placement of caissons.
.3 Complete backfilling behind cope walls only when  concrete has attained minimum compressive strength of [_____]
3.13 REJECTED CAISSONS
.1 Dispose of rejected caissons [off site] and replace at no extra cost.
3.14 SITE TOLERANCES
.1 Construct caisson base slab, external walls, diaphragm  walls and cope walls to tolerance of plus or minus [6] mm of thickness as indicated.
.2 Construct caisson overall dimensions to tolerance  of 1 in [300].
.3 Locate caissons in Work within plus or minus [150]mm of location as indicated.
3.15 CLEANING
.1 Proceed in accordance with Section [01 74 11- Cleaning].
.2 On completion and verification of performance  of installation, remove surplus materials, excess materials, rubbish,  tools and equipment.
END OF SECTION

