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SECTION M.03 - Portland Cement Concrete


Replace Section M.03 in its entirety with the following:
M.03.01—Component Materials

M.03.02—Mix Design Requirements

M.03.03—Producer Equipment and Production Requirements

M.03.04—Curing Materials

M.03.05—Non Shrink, Non Staining Grout

M.03.06—Expansive Cement for Anchoring

M.03.07—Chemical Anchors

M.03.08—Joint Materials

M.03.09—Protective Compound/Sealers

M.03.10—Formwork

  M.03.01—Component Materials

  1.  Coarse Aggregate:  Coarse aggregate shall meet the requirements of M.01.

  2.  Fine Aggregate:  Fine aggregate shall meet the requirements of M.01.

  3.  Cement:

(a) Portland:  Types I, II, and III Portland cement shall meet the requirements of AASHTO M 85.  Type I and Type III Portland cement shall be used only when required or expressly permitted by the Project specification or the Engineer.  The use of Type I or III will require that these mixtures be submitted as Non-standard Mix Designs.  All cement shall be provided by a mill participating in the Departments’ Cement Certification program.  The requirements of the Certification Program are detailed in the Departments’ Quality Assurance Program for Materials.

(b) Pre-Blended Cements:  Binary or Ternary cements consisting of Portland Cement and supplemental cementitious materials may be used provided that all the requirements of M.03.01- 3(a) and -3(c) are met.

(c) Replacement Materials:  Unless already approved as a Standard Mix Design, any Contractor proposed Mix Designs with partial replacement of Portland Cement (PC) with fly ash or ground granulated blast furnace slag (GGBFS), shall be submitted in writing to the Engineer for approval prior to the start of work, on a project-by-project basis.  The type of material, source, and the percentage of the PC replaced shall be clearly indicated.  Upon request, a Certified Test Report for the cement replacement material shall be provided to the Engineer for use during the Mix Design review.
1. Fly Ash:  Fly ash to be used as a partial replacement for Portland cement shall meet the requirements of AASHTO M 295, either Class C or Class F, including the uniformity requirements of Table 2A.  Loss on Ignition for either class of fly ash shall not exceed 4.0%.  Fly ash may be used to replace up to a maximum of 20% of the required Portland cement for mixes without permeability requirements.  For mixes with permeability requirements, the maximum of 20% may be exceeded.  The fly ash shall be substituted on a weight basis, with a minimum of 1 lb. of fly ash for 1 lb. of Portland cement.  Different classes of fly ash or the same class from different sources shall not be permitted on any single project without the written approval of the Engineer. 

2. Ground Granulated Blast Furnace Slag (GGBFS):  GGBFS used as a partial replacement for Portland cement shall meet the requirements of AASHTO M 302/ASTM C989, Grade 100 or 120.  As determined by the Engineer, GGBFS may be used to replace a maximum of 30% of the required Portland cement for mixes without permeability requirements.  For mixes with permeability requirements, the maximum of 30% may be exceeded.  The Engineer may restrict or prohibit the use of GGBFS if ambient temperatures anticipated during the placement and initial curing of the concrete are low.  The GGBFS shall be substituted on a weight basis, with a minimum of 1 lb. of slag for 1 lb. of Portland cement.  Different sources of GGBFS shall not be permitted on any single project without the written approval of the Engineer.

  4.  Water:  All water used in the mixing of concrete shall be odorless and clear in appearance.  Surface water may be used if not taken from shallow or muddy sources; classified as Class C or Class D on the Department of Energy and Environmental Protection (DEEP) Water Quality Classification mapping; and accommodations have been made to prevent contaminants from entering the supply to the satisfaction of the Engineer.  The Engineer may request that water from any surface or ground source be tested in accordance with AASHTO T26 and AASHTO D512 if the appearance or scent of the water is suspect.  To be acceptable, the pH of the water must not be less than 6.0 or greater than 8.0 and Chloride Ion Concentration of the water must not exceed 250ppm.  Potable water taken directly from a municipal or regional water supply may be used for mixing concrete without testing.  Heating or cooling of water may be required to meet mix temperature requirements at time of placement.
  5.  Admixtures:  All admixtures shall perform their function without injurious effects upon the concrete.  If requested by the TDC, the Contractor shall present a certified statement from a recognized laboratory attesting to this requirement.  A "recognized" laboratory is any cement and concrete laboratory approved and inspected regularly by the Cement and Concrete Reference Laboratory (CCRL).  The statement shall contain results of compression tests of cylinder specimens made with concrete utilizing the admixture(s) in proportions equal to those proposed by the Contractor.  The results of at least 5 standard 6 inch x 12 inch cylinders of each mix design shall be listed with the results of at least 5 like-sized cylinders not utilizing the admixture(s).  Specimens must be made and cured in the laboratory in accordance with AASHTO T 126 and will be tested in accordance with AASHTO T 22.
(a) Air-Entraining Admixtures:  In the event that air entrained concrete is required, an admixture meeting the requirements of AASHTO M 154 may be used.  Tests for 7 and 28-day compressive and flexural strengths and resistance to freezing and thawing are required whereas tests for bleeding, bond strength and volume change will not be required.
(b) Other Chemical Admixtures:  In the event that concrete properties are specified that require the use of additional admixtures, or the Contractor proposes the use of additional admixtures to facilitate placement, the admixtures shall meet the requirements of AASHTO M194M/M, including the 1 year performance data.

M.03.02—Mix Design Requirements

  1.  Standard ConnDOT Mix Designs:  Standard Mix Designs shall be designed in accordance with applicable sections of ACI 211 and ACI 318.  The mixtures shall consist of Portland cement, fine aggregate, coarse aggregate, admixtures, and water proportioned in accordance with Table M.03.02-1.  The mixtures shall also be designed to obtain the plastic properties of Portland cement concrete as specified in Table 6.01.03-2. 

Table M.03.02-1 Standard Portland Cement Concrete Mixes
	Class1
	Max. Water/Cement2 ratio
	Min. Cement2 

Content - lb./c.y.
	Air Content % 
	Electrical Resistivity
(Permeability)

kΩ-cm    AASHTO T 358

	PCC0223Z
	0.69
	455
	6 +/- 1.5
	NA

	PCC0334Z
	0.48
	615
	
	NA

	PCC0336Z
	0.50
	564
	
	NA

	PCC0354Z
	0.49
	615
	
	NA

	PCC0446Z
	0.44
	658
	
	NA

	PCC04462
	0.42
	
	
	29 minimum

	PCC0556Z
	0.40
	
	
	NA

	PCC05562
	0.40
	
	
	29 minimum

	PCCXXX813
	0.46
	
	7.5 +/- 1.5
	15 maximum

	PCCXXX82
	0.40
	
	
	29 minimum

	1 PCCXXYZ where:
PCC = Portland Cement Concrete

XXX = 28-day minimum compressive strength (psi/100)

Y = Nominal Maximum Aggregate Size (U.S. Sieve No. Designation)

Z = Exposure Factor (See Table M.03.02-1a)

	2 Portland Cement may be partially replaced within a Standard Mix Design by other approved cementitious material meeting the requirements of M.03.01-3(c) if permitted by the Engineer. 

3 When this class is paid for in a surface or structural repair concrete item, the plastic properties necessary for confined placement to ensure appropriate workability for consolidation within the forms shall be noted on the delivery ticket by the concrete supplier.


Table M.03.02-1a Exposure Factor per Application

	Exposure
	Application

	0
	Benign
	Elements not exposed to weather (buried, enclosed)

	1
	Moderate
	Elements not in contact with salt water or deicing chemicals

	2
	Severe
	Elements in contact with salt water, deicing chemicals, flowing/standing water


  Mix designs shall indicate the dosage of admixtures anticipated to provide plastic properties required in the Project specification.  Plastic properties of standard mix classes of concrete in the plastic state are listed in Table 6.01.03-2.

  Standard Mix Designs are required to be designed and submitted by the concrete producers, and are approved by the Department on a standing basis.  Submittal or re-approval of these Standard Mix Designs on an annual basis is not required.  Previously approved producer-designed Standard Mixes that have a record of satisfactory performance may be utilized on Department projects unless there is a change in the gravimetric properties or the sources of any materials.  Revisions to the Standard Mix Designs, which include changes in component sources, can be submitted at any time to the TDC, but must be approved prior to use on Department projects.

  2.  Non-Standard CTDOT Mix Designs:  Any proposed Mix Designs that do not comply with Table M.03.02-1 are required to be submitted 15 days prior to use on a project-by-project basis and be approved by the TDC prior to use.  The use of an approved admixture with an otherwise approved Standard Mix Design is not considered non-standard.

  All Non-standard Mix Designs used for load-bearing structures shall contain a minimum of 658 lb./c.y. of cementitious materials.

  Concrete used in applications such as flowable fill or controlled low-strength material may be designed with less than 658 lb./c.y. of cementitious materials.

  M.03.03—Producer Equipment and Production Requirements

  1.  General Requirements:  The source of the concrete must be approved by the Engineer prior to use on Department projects.  Specifically the location and capacity of the central mix or dry batch plant, and complement of truck mixers/haulers, shall be adequate for continuous placement of concrete on a typical Department project.  Approval may be revoked at any time in accordance with 1.06.01.

(a) Inspection:  The production facility supplying hydraulic cement concrete shall have a current Certification of Ready Mixed Concrete Production Facilities from the National Ready Mixed Concrete Association (NRMCA), or equivalent certification approved by the Engineer.

(b) In addition to the requirements of approved third party certification, the facility shall produce batch tickets that meet the requirements of 6.01.03-3(a).
(c) Quality Control:  The Contractor is responsible for all aspects of Quality Control (QC).  As determined by the Engineer, should material delivered to a project not meet specification, the Contractor may be required to submit to the Engineer a corrective procedure for approval within 3 calendar days.  The procedure shall address any minor adjustments or corrections made to the equipment or procedures at the facility.

(d) Suspension:  As determined by the Engineer, repeated or frequent delivery of deficient material to a Department project may be grounds for suspension of that source of material.  A detailed QC plan that describes all QC policies and procedures for that facility may be required to formally address quality issues.  This plan must be approved by the Engineer and fully implemented, prior to reinstatement of that facility.

  2.  Hand Mixed Concrete:  Hand mixing shall be permitted only with the permission of the Engineer.  Hand mixed batches shall not exceed 1/2 c.y. in volume.  Hand mixing will not be permitted for concrete to be placed under water.

  M.03.04—Curing Materials
  1.  Water:  Any water source deemed acceptable by the Engineer for mixing concrete may be used to provide water for curing purposes.  Surface water may be used if classified as Class C or Class D on the Department of Energy and Environmental Protection (DEEP) Water Quality Classification mapping and accommodations have been made to prevent contaminants from entering the supply to the satisfaction of the Engineer.  In general, water shall not be taken from shallow or muddy sources.  In cases where sources of supply are relatively shallow, the intake pipe shall be enclosed to exclude silt, mud, grass, etc.; and the water in the enclosure shall be maintained at a depth of not less than 2 feet under the intake pipe.

  2.  Mats:  Mats for curing concrete shall be capable of maintaining moisture uniformly on the surface of the concrete.  The mats shall not contain any materials such as dyes, sugar, etc., that may be injurious to the concrete.

  The length or width of the mats shall be sufficient to cover all concrete surfaces being cured.  Should more than one mat be required, sufficient overlap shall be provided by the Contractor as determined by the Engineer.

  3.  Liquid Membrane-Forming Compound:  Liquid membrane-forming compound shall meet the requirements of AASHTO M 148 Type 2, Class B, or shall be a water-soluble linseed oil-based compound meeting the requirements of AASHTO M 148, Type 2.

  4.  White Polyethylene Sheeting (Film):  White polyethylene sheeting (film) shall meet the requirements of AASHTO M 171.

  M.03.05—Non Shrink, Non Staining Grout

  1.  Bagged (pre-mixed):  Bagged (pre-mixed) formulations of non-shrink grout shall meet the requirements of ASTM C1107.  The grout shall be mixed with potable water for use.  The grout shall be mixed to a flowable consistency as determined by ASTM C230.  All bagged material shall be clearly marked with the manufacturer's name, date of production, batch number, and written instructions for proper mixing, placement and curing of the product.

  2.  Bulk:  The Contractor may formulate and design a grout mix for use on the Project in lieu of using a pre-bagged product.  The Contractor shall obtain prior written approval of the Engineer for any such proposed Mix Design.  Any such Mix Design shall include the proportions of hydraulic cement, potable water, fine aggregates, expansive agent, and any other necessary additive or admixture.  This material shall meet all of the same chemical and physical requirements as shall the pre-bagged grout, in accordance with ASTM C1107.

  M.03.06—Expansive Cement for Anchoring

  The premixed anchoring cement shall be non-metallic, concrete gray in color and prepackaged.  The mix shall consist of hydraulic cement, fine aggregate, expansive admixtures and water meeting the following requirements:

  1.  The anchoring cement shall have a minimum 24 hour compressive strength of 2,600 psi when tested in accordance with ASTM C109.

  2.  The water content of the anchoring cement shall be as recommended by the manufacturer.  Water shall meet the requirements of M.03.01-4. 

  The Contractor shall provide a Certified Test Report and Materials Certificate for the premixed anchoring cement in accordance with 1.06.07.  The Contractor shall also provide, when requested by the Engineer, samples of the premixed anchoring cement for testing and approval.

  M.03.07—Chemical Anchors

  Chemical anchor material must be listed on the Departments’ Qualified Products List and approved by the Engineer for the specified use.

  The chemical anchor material shall be epoxy or polyester polymer resin.  It shall not contain any metals or other products that promote corrosion of steel.  The Contractor shall supply the Engineer with a Certified Test Report and Materials Certificate for the chemical anchor material in accordance with 1.06.07.  When requested by the Engineer, the Contractor shall also provide samples of the chemical anchor material.

  M.03.08—Joint Materials

1. Transverse Joints for Concrete Pavement:  Transverse joints shall consist of corrosion resistant load transfer devices, poured joint seal and in addition, in the case of expansion joints, expansion joint filler all meeting the following requirements:

(a) The corrosion resistant load transfer device shall be coated steel or sleeved steel or be made of corrosion resistant material.  The dimensions of any devices used shall be as shown on the plans, exclusive of any coating or sleeving.  Core material of coated or sleeved metallic devices shall be steel meeting the requirements of AASHTO M 255M/M 255 Grade 520, or steel having equal or better properties and approved by the Engineer.  Nonmetallic devices shall meet the various strength requirements applicable to metallic devices as well as all other requirements stated herein.

(b) All coated load transfer devices shall meet the requirements of AASHTO M 254.  Uncoated or sleeved load transfer devices shall meet the applicable physical requirements of AASHTO M 254.  The use of field applied bond breakers will not be permitted.

(c) The basis of acceptance for corrosion resistant load transfer devices shall be the submission by the Contractor of a minimum of 2 samples accompanied by Certified Test Reports meeting the requirements of 1.06.07 demonstrating that the load transfer device meets the requirements of AASHTO M 254 for the type of device supplied.  The Engineer reserves the right to reject any load transfer device deemed unsatisfactory for use.

2. Joint Filler for Concrete Curbing:  Expansion joint filler shall be either preformed expansion joint filler or wood joint filler as indicated on the plans and shall meet the following requirements:

(a) Preformed expansion joint filler shall be the bituminous cellular type and shall meet the requirements of AASHTO M 213.

(b) Boards for wood joint filler shall have 2 planed sides and shall be redwood, cypress or white pine.  Redwood and cypress boards shall be of sound heartwood.  White pine boards shall be of sound sapwood.  Occasional small, sound knots and medium surface checks will be permitted provided the board is free of any defects that will impair its usefulness for the purpose intended.  The joint filler may be composed of more than one length of board in the length of the joint, but no board of a length less than 6 feet shall be used; and the separate boards shall be held securely to form a straight joint.  Boards composed of pieces that are jointed and glued shall be considered as one board.

(c) Dimensions shall be as specified or shown on the plans; and tolerances of plus 1/16 inch thickness, plus 1/8 inch depth and plus 1/4 inch length will be permitted.

(d) All wood joint filler boards shall be given a preservative treatment by brushing with creosote oil meeting the requirements of AASHTO M 133.  After treatment, the boards shall be stacked in piles, each layer separated from the next by spacers at least 1/4 inch thick; and the boards shall not be used until 24 hours after treatment.  Prior to concreting, all exposed surfaces of the wood filler shall be given a light brush coating of form oil.

(e) Testing of board expansion joint filler shall be in accordance with pertinent sections of AASHTO T 42.

3. Longitudinal Joint Devices:  The metal used in the fabrication of longitudinal joint devices shall meet ASTM requirements for each type of metal used.  The dimensions shall be as shown on the plans.
4. Expansion Joint Fillers for Bridges and Bridge Bearings:

(a) Preformed expansion joint filler for bridges shall meet the requirements of AASHTO M 153, Type I or 

Type II.
(b) Pre-molded expansion joint filler for bridge bearings shall meet the requirements of AASHTO M 33.
5. Joint Sealants:
(a) Joint Sealer for Pavement:  The joint sealer for pavement shall be a rubber compound of the hot-poured type and shall meet the requirements of AASHTO M 324 Type II unless otherwise noted on the plans or in the special provisions.

(b) Joint Sealer for Structures:  Structure joint sealers shall be one of the following type sealants:

1.
Where "Joint Seal" is specified on the plans, it shall meet the requirements of the Federal Specifications SS-S-200-E (Self-leveling type), TT-S-0227E (COM-NBS) Type II-Class A (Non-sag type), or 1 component polyurethane-base elastomeric sealants conforming to FS TT-S-00230C Type II-Class A or an approved equal.

  A Certified Test Report will be required in accordance with 1.06.07, certifying that the sealant meets the requirements set forth in the Federal Specification.  Should the consignee noted on a Certified Test Report be other than the Prime Contractor, a Materials Certificate shall be required to identify the shipment.

2.
Where "Silicone Joint Sealant" is specified on the plans, it shall be one of the following or an approved equal:

i. Sealant, manufactured by the Dow Corning Corporation, Midland, Michigan 48686-0994

ii. Dow Corning 888 Silicone Joint Sealant or 

iii. Dow Corning 888-SL Self-Leveling Silicone Joint 48686-0994

6. Closed Cell Elastomer:  The closed cell elastomer shall meet the requirements of ASTM D1056, Grade RE-41 B2.  The elastomer shall have a pressure-sensitive adhesive backing on one side.

  The Contractor shall deliver the closed cell elastomer to the job site a minimum of 30 days prior to installation.  Prior to the delivery of the closed cell elastomer, the Contractor shall notify the Engineer of the date of shipment and the expected date of delivery.  Upon delivery of the closed cell elastomer to the job site, the Contractor shall immediately notify the Engineer.

  Each separate length, roll or container shall be clearly tagged or marked with the manufacturer's name, trademark and lot number.  A lot is defined as that amount of closed cell elastomer manufactured at 1 time from 1 batch of elastomer.  A batch is defined as that amount of elastomer prepared and compounded at 1 time.  The Contractor shall furnish a Certified Test Report in accordance with 1.06.07, confirming that the closed cell elastomer meets the requirements set forth in these specifications.  Should the co-signee noted on a Certified Test Report be other than the Prime Contractor, a Materials Certificate shall be required to identify shipment.

  The Contractor shall furnish a 1 foot length of closed cell elastomer in each lot for purposes of inspection and testing by the Engineer.  The Engineer will cut a 1 foot sample from each lot and inspect the sample for conformance to size, and perform physical tests on the sample as deemed necessary.

  The Engineer shall reject any lot or portion of a lot that does not meet the requirements stated herein.  A rejected lot or portion of a lot may be resubmitted provided the Contractor has removed or corrected, in a manner acceptable to the Engineer, all non-conforming material.

  M.03.09—Protective Compound/Sealers
  The brand and type of material must be listed on the Department’s Qualified Products List and approved by the Engineer for the specified use.

  M.03.10—Formwork

1. Stay-in-place Forms:  Material for stay-in-place metal forms shall be made of zinc-coated (galvanized) steel sheet meeting ASTM Specification A653 (Structural Steel (SS) Grade 33 through 80).  The minimum thickness shall be 20 gauge.  Coating weight shall meet the requirements of ASTM A924, Class G235, and shall otherwise meet all requirements relevant to steel stay-in-place metal forms and the placing of concrete as specified herein and as noted in the Contract.

  Form supports shall either be fabricated and meet the same material requirements as the forms, or be fabricated from structural steel meeting the requirements of ASTM A36 and shall be hot-dip galvanized in accordance with ASTM A123.

  Lightweight filler material for forms shall be as recommended by the form manufacturer.

2. Temporary Forms and Falsework:  Forms and Falsework shall be of wood, steel or other material approved by the Engineer.  This approval does not relieve the Contractor from employing adequately sized materials of sufficient rigidity to prevent objectionable distortion of the formed concrete surfaces caused by pressure of the plastic concrete and other loads incidental to the construction operations.


GENERAL

SECTION M.03

