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SPEC NOTE DESCRIPTION: This Section specifies the materials and construction for concrete bridge decks including protection and special techniques.
SPEC NOTE ENVIRONMENTAL: Fly ash is a coal combustion by product of electrical power generation. These by-products rapidly accumulate and can cause disposal problems. Coal fly ash can be used as a component in concrete production. Each tonne of fly ash cement used to replace one tonne of traditional cement ingredients saves one barrel of oil associated with the costs of mining materials. 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.
SPEC NOTE: SUSTAINABLE: For sustainable requirements for this Section, related to the Construction and Verification co-ordinate with Section 03 30 00- Cast-in-Place Concrete.
SPEC NOTE: This Section 03 30 51has been renumbered to meet the recommendations of the MasterFormat 2004 classification system. Prior to January 2005, this NMS section was numbered Section 03301- Concrete for Bridge Decks in accordance with MasterFormat 1995.
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
.1 No measurement will be made under this section.
.1 Include costs of  items in Section [03 30 00- Cast-in-Place Concrete].
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs, deleting those standards that are not required for the specific project.
.1 American Society for Testing and Materials International (ASTM)
.1 ASTM D260-[86(2001)], Standard Specification for Boiled Linseed Oil.
.2 Canadian Standards Association (CSA International)
.1 CSA-A23.1-[04]/A23.2-[04], Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submittals in accordance with Section [01 33 00- Submittal Procedures].
1.5 QUALITY CONTROL - TEST SLAB
.1 Cast test slab to verify conformity of characteristics of high performance concrete: air content, slump, temperature, compressive strength and characteristics of air network.
.2 Test slab:
.1 Mix sample quantity of each typical mix, in amount of 3 m3of concrete for deck slab and sidewalks.
.2 Cover equivalent of 20 m2of surface of main structure deck slab, under same conditions as those planned for placing concrete at work site.
.3 Do work in evening: placement material, transport of concrete.
.4 Do not pour test slab on bridge.
.1 Perform pour under conditions similar to those of actual concrete placement, but elsewhere than on bridge.
.5 Carry out test at least 14 days prior to planned date for concrete placement Work.
.1 Acceptance of high performance concrete mix is conditional upon obtaining satisfactory results from test slab pour.
.2 Once results of 14 day lab tests are known, then mix and procedure will be accepted.
.6 Proceed with placement of concrete at site once [DCC Representative] [Departmental Representative] [Consultant]reviews data sheet on mix before results of 28 day tests are known.
.1 Provide concrete that meets specified requirements.
.7 Carry out at own expense new test slab pour if test results do not meet specified requirements.
.8 Hold co-ordination meeting on high performance concrete pours seven days before test slab pour to ensure that similar conditions are reproduced as for regular concrete pours.
.1 [Departmental Representative] [Consultant] [DCC Representative]must be in attendance.
.2 Submit in writing report for review by [DCC Representative] [Consultant] [Departmental Representative]in accordance with Section [01 33 00- Submittal Procedures].
.9 Perform [3]test slab pours for following:
.1 Deck slab of main structure.
.2 Sidewalks of main structure.
.3 Deck slab and sidewalks of approach spans.
1.6 WASTE MANAGEMENT AND DISPOSAL
.1 Separate waste materials for [recycling] [reuse]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
.2 Place materials defined as hazardous or toxic in designated containers.
.3 Divert unused plasticizers, water-reducing agents and air-entraining agents materials from landfill to official hazardous material collections site as reviewed by the [Consultant] [DCC Representative] [Departmental Representative].
.4 Unused plasticizers, water-reducing agents and air-entraining agents materials must not be disposed of into sewer systems, into lakes, streams, onto ground or in other location where it will pose health or environmental hazard.
Part 2 Products
2.1 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. Refer to CAN/CSA-A3001 - Cementitious Materials for Use in Concrete.
.1 Concrete mixes and materials: in accordance with Section [03 30 00- Cast-in-Place Concrete].
.2 Reinforcing steel: in accordance with Section [03 20 00- Concrete Reinforcement].
.3 Boiled linseed oil: to [ASTM D260].
.4 Kerosene: [_____]
Part 3 Execution
3.1 CONSTRUCTION
.1 Do concrete Work in accordance with Section [03 30 00- Cast-in-Place Concrete].
.2 Place concrete at temperatures limits to [CSA-A23.l/A23.2].
SPEC NOTE: When using silica fume in concrete, use the following 6 paragraphs.
.3 Do not place concrete:
.1 When air temperature is above 22 degrees C.
.2 During rain or excessive wind or dust.
.3 When conditions, as reviewed by [Departmental Representative] [Consultant] [DCC Representative]seem detrimental to concrete.
.4 When air temperature falls below 5 degrees C, comply with cold weather requirements
.5 Place deck concrete between hours of [6:00 p.m.]and [10:00 a.m.]as reviewed by [Departmental Representative] [Consultant] [DCC Representative].
.1 Provide proper lighting for night pours as reviewed by [DCC Representative] [Consultant] [Departmental Representative].
.6 Maintain temperature of concrete during discharge between [10]degrees C and [18]degrees C unless permitted otherwise by [DCC Representative] [Consultant] [Departmental Representative].
.1 Maintain temperature of mix below maximum temperature of 18 degrees C by adding ice to mix which does not alter design water-cement ratio.
.7 Immediately prior to placing concrete, thoroughly wet down substrates with clean water.
.8 Consolidate deck concrete with mechanical vibration even when vibratory drum type finishing machines are used.
SPEC NOTE: Delete the following paragraph if hand finishing is allowed.
.9 Cast and finish deck with mechanical bridge deck finisher, approved by [DCC Representative] [Consultant] [Departmental Representative].
.10 Ensure that rate of placing is sufficient to complete proposed placing, finishing and curing operations within scheduled time.
.11 Ensure that experienced finishing machine operators and concrete finishers are provided to finish deck.
.12 Do not place concrete until rails for support and operation of finishing machines and headers for hand operated strike-off devices are in place and firmly secured.
.1 Rails or headers to be of type, and so installed, that no springing or deflection will occur due to weight of finishing equipment and so located that finishing equipment can operate without interruption over entire bridge roadway deck being finished.
.2 Extend rails for finishing machines beyond both ends of scheduled length of concrete placement sufficient distance to permit float of finishing machine to fully clear concrete to be placed.
.3 Set rails or headers to elevations, with allowance for anticipated settlement, camber, and deflection of falsework, as required to produce bridge roadway deck true to required grade and cross section.
.13 Immediately prior to placing, check falsework and wedges and make necessary adjustments.
.1 Provide suitable means, such as telltales, to readily permit measurement by [Departmental Representative] [DCC Representative] [Consultant]of settlement and deflection.
.14 Place concrete in uniform heading approximately normal to structure centreline, or in case of screed supported on transverse headers, parallel to centreline.
.1 Limit rate of placing to that which can be finished before beginning of initial set.
.15 Immediately after concrete has been placed and consolidated, strike off surface.
.1 Correct immediately improper adjustment and operation which results in unsatisfactory consolidation and smoothness.
.2 Unsatisfactory performance may be cause for rejection of equipment and removal of concrete in place.
SPEC NOTE: Delete the following paragraph if mechanical casting and finishing is required.
.16 Following completion of strike off by hand methods, float roadway slab surface longitudinally to smooth uniform surface with hand-operated wood float boards 3.5 to 5 m long, minimum 25 mm thick, minimum 200 mm wide, ribbed and trussed as necessary to provide rigid float, and equipped with adjustable handles at each end.
.1 Provide adjusting screws spaced at maximum 600 mm centres between float board and rib.
.2 Maintain float board true to line and free of twist.
.17 Use floats to remove roughness and minor irregularities left by strike board or finishing machine and to seal concrete surface to approval of [DCC Representative] [Departmental Representative] [Consultant].
.18 Adjust rails or headers as necessary to correct for settlement or deflection, which occurs during finishing operations.
.1 Operate finishing floats from transverse bridges that span area being floated: provide sufficient number and type of bridges, as reviewed by [Departmental Representative] [DCC Representative] [Consultant], to permit operation of floats without undue delay.
.2 Provide minimum of two bridges when hand operated float boards are used.
.3 When finishing machine is used for longitudinal floating, supply one bridge for use by [Departmental Representative] [Consultant] [DCC Representative].
.19 Finishing bridge deck slab: when concrete has hardened sufficiently to prevent dislodgement of coarse aggregate particles, give surface uniform broom finish free from porous spots, irregularities, depressions, small pockets or rough spots.
.20 Finishing bridge sidewalk slab and curb: after concrete has been placed, compact and strike off surface with strike board and float with wood or cork float.
.1 Use edging tool on edges at control and expansion joints.
.2 Finish surface to granular or matte texture.
3.2 PROTECTION
SPEC NOTE: Empty square brackets are to be filled with dates between which long term daily mean temperatures are below 5 degrees C for project location.
.1 Protection and curing for concrete placed between [_____][_____]
.1 Protect concrete with windproof shelter of canvas or other material to allow free circulation of inside air around fresh concrete.
.2 Do not let walls of shelter touch formwork.
.3 Provide sufficient space for removal of formwork for finishing.
.4 Use heating equipment approved by [Consultant] [DCC Representative] [Departmental Representative].
.5 Vent products of combustion outside protective shelter: equipment to be capable of keeping inside air at constant temperature sufficiently high to maintain concrete at following curing temperatures:
.1 For initial 3 days: minimum temperature of 15 degrees C, maximum of 27 degrees C at concrete surfaces.
.2 For concrete abutments, solid piers, footings: cure at 10 degrees C for additional 4 days.
.3 For superstructure: maintain concrete at 10 degrees C for additional [14]days.
.6 Keep concrete surfaces continually moist while protected.
.7 Provide fogging equipment to allow for mist spray curing before start of bridge deck pour.
SPEC NOTE: Use the following paragraphs when curing by burlap and water.
.2 Unformed surfaces: cure with burlap and water.
.1 Place two layers of damp burlap on surface of concrete.
.2 Overlap each strip by minimum 75 mm and secure against displacement by wind.
.3 Maintain burlap in place and keep thoroughly wet for seven days after placement.
.3 Formed surfaces:
.1 No additional curing will be required if formwork is left in place for seven days or more.
.2 If formwork removed in less than seven days, cure in manner specified for unformed surfaces for remainder of seven day period.
.4 During curing period, only uncover areas needed for finish treatment. Re-cover and continue curing.
3.3 PROTECTION OF WEATHERING STEEL GIRDERS
.1 When steel girders are fabricated of "weathering" steel, ensure uniformity of rust formation is not adversely affected by operation.
.2 Prevent marking or staining of girders.
.1 Seal joints between deck formwork and steel members including interior girders, and diaphragms to prevent leakage of cement paste or concrete.
.2 Use caulking, duct tape, Ethafoam, or other suitable means or material, to achieve seal.
.3 If foreign material spills onto girders despite protection provided, clean off, wash, and sandblast contaminated areas, as reviewed by [DCC Representative] [Departmental Representative] [Consultant].
.4 If exterior face of exterior girder becomes stained or marked, sandblast lightly and "weather" entire exterior face of girder line so that uniformity of girder colour is achieved as reviewed by [Departmental Representative] [Consultant] [DCC Representative].
.5 Achieve "Weathering" by repeatedly fogging exterior girder faces with clean water and allowing them to dry.
.1 Fogging should leave girders wet but not "running wet", and repeat when girders are completely dry.
3.4 SPECIAL TECHNIQUES
.1 Linseed oil treatment for bridge deck, sidewalks, curbs and guide rails:
.1 After concrete has cured for specified curing time and when surface of concrete is dry, apply two coats of linseed oil mixture, consisting of one part linseed oil to one part kerosene, uniformly to surfaces of deck, curbs, guide rails and sidewalks.
.2 First application: [135]mL/m2; second application; [90]mL/m2.
.3 Do not apply linseed oil mixture to damp surface.
.4 Allow coatings to thoroughly dry prior to applying subsequent coatings.
END OF SECTION

