Section 03 3053 
Miscellaneous Cast-in-Place Concrete
. ************************************************************************************************************
1. LANL MASTER SPECIFICATION SECTION
	Rev. 12 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., SECTION INCLUDES in PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom, unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Civil POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. When assembling a specification package, include applicable sections from all Divisions, especially Division 1, General Requirements.
1. Section is developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see LANL ESM Chapter 1 - General, Section Z10 Specifications and Quality sections.
1. This Section is for unreinforced concrete, thus non-structural. If it is only being used for a non-code reinforced slab (e.g., certain utility or infrastructure purposes), testing and inspection requirements may be deactivated when not desired (there are already provisions for this for a small placement).
1. NOTE: This section may be adjusted to cover separate curbs and gutters or combination curbs and gutters. This document must not be used for integral or monolithic curbs of concrete pavement.
1. For reinforced concrete, use Section << 03 3001 - Reinforced Concrete>>.
. ************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
Unreinforced concrete for:
1. ******************************************************************************
1. The following subparagraphs are designer-choice. Include subparagraphs based on project-scope.
1. ******************************************************************************
​​​<< Click to select option from drop down menu;  Sidewalks, drive pads, and median pavement;  Curbs and gutters; or  Sidewalks, drive pads, and  median pavement; and Curbs and gutters>>​​​. 
Post-setting and pole-setting when 8 feet in height or less.
Thrust blocks on utility lines.
Foundations or bases for manholes in non-vehicle-traffic-bearing areas, valve boxes, and test box collars.
1. ***************************************************************************************
1. Section << 01 8113.13 - Sustainable Design>> is not referenced in the body of this Section. Including it for submitting copies of submittals tor operation and maintenance manuals is a designer-choice.
1. ***************************************************************************************
RELATED REQUIREMENTS
Section << 01 2500 - Substitution Procedures>> 
Section << 01 3300 - Submittal Procedures>> 
Section << 01 8113.13 - Sustainable Design>>​
REFERENCE STANDARDS
AASHTO M33M/M33 - Standard Specification for Preformed Expansion Joint Filler for Concrete (Bituminous Type).
AASHTO M153 - Standard Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and Structural Construction.
ACI 301 - Specifications for Structural Concrete.
ACI 306.1R - Standard Specification for Cold Weather Concreting.
ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the Field.
ASTM C33/C33M - Standard Specification for Concrete Aggregates.
ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens.
ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete.
ASTM C143/C143M - Standard Test Method for Slump of Hydraulic-Cement Concrete.
ASTM C150/C150M - Standard Specification for Portland Cement.
ASTM C231/C231M - Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method.
ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete.
ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete.
ASTM C595/C595M - Standard Specification for Blended Hydraulic Cements.
ASTM C618 - Standard Specification for Coal Ash and Raw or Calcined Natural Pozzolan for Use in Concrete.
ASTM C1064/1064M - Standard Test Method for Temperature of Freshly Mixed Hydraulic-Cement Concrete.
ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete Aggregates for Use in Construction and Criteria for Testing Agency Evaluation.
ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of Hydraulic Cement Concrete.
NMDOT SSHBC - New Mexico Department of Transportation, Standard Specification for Highway and Bridge Construction.
ACTION SUBMITTALS
Submit the following per Section << 01 3300 - Submittal Procedures>>:
Material certifications documenting compliance with <<NMDOT SSHBC>> including any Supplemental or Interim Specifications (i.e., latest specs). Exclude <<NMDOT SSHBC>> Division 100, General Provisions, and any other references to "Method of Measurement", "Basis of Payment", and "Pay Factor Determination".
Design mix of each class of concrete, unless LANL pre-approved mix design is used.
Laboratory test reports for design mix for concrete, unless pre-approved mix design is used.
Batch tickets.
Test reports of concrete field testing (except per exception for concrete field testing for nonstructural purposes described in Article Field Quality Control, paragraph << 3.4.E; or  _______>>)
QUALITY ASSURANCE
1. ***************************************************************************************
1. The following paragraph is a designer-choice and applies when project-scope includes sidewalks, drive pads, concrete median pavement and/or curbs and gutters.
1. ***************************************************************************************
Perform work, materials and construction requirements, in accordance with ​​​<< NMDOT SSHBC , Section 608, Sidewalks, Drive Pads, and Concrete Median Pavement;  NMDOT SSHBC , Section 609, Curb and Gutter; or  NMDOT SSHBC , Section 608, Sidewalks, Drive Pads, and Concrete Median Pavement and NMDOT SSHBC , Section 609, Curb and Gutter>>​​​.
Furnish and place concrete in conformance to the <<NMDOT SSHBC>>, Section 510, Portland Cement Concrete.
FIELD CONDITIONS
Do not place concrete when base surface temperature is less than 40 degrees F.
Perform concrete washout of trucks and mixers in a designated and controlled area to prevent the runoff of washout material and the co-mingling of unset concrete with storm water.  Properly dispose of all hardened concrete.
PART 2 - PRODUCTS
1. **********************************************************************************************
1. The following Article Product Options and Substitutions is a designer-choice Retain when project allows for substitutions.
1. **********************************************************************************************
PRODUCT OPTIONS AND SUBSTITUTIONS
Alternate products may be accepted; follow Section << 01 2500 - Substitution Procedures>>.
1. ***************************************************************************************
1. The following Article Materials is a designer-choice and applies when project-scope includes sidewalks, drive pads, concrete median pavement and/or curbs and gutters.
1. ***************************************************************************************
MATERIALS
Provide materials and construction requirements for forms, concrete, joints, and required accessories conforming to ​​<< NMDOT SSHBC , Section 608, Sidewalks, Drive Pads, and Concrete Median Pavement;  NMDOT SSHBC , Section 609, Curb and Gutter; or  NMDOT SSHBC , Section 608, Sidewalks, Drive Pads, and Concrete Median Pavement and NMDOT SSHBC , Section 609, Curb and Gutter>>​​.
ACCESSORIES
Joint Fillers: Preformed and meet <<AASHTO M33M/M33>> or <<AASHTO M153>>.
CONCRETE MATERIALS
Cement: Conform to <<ASTM C595/C595M>> or <<ASTM C150/C150M>>, Type I or Type II.
Fine and Coarse Aggregates: Conform to <<ASTM C33/C33M>>.
Water: Potable, conform to <<ASTM C1602/C1602M>>. 
Pozzolan, Class N or Flyash, Class F per <<ASTM C618>>​. 
ADMIXTURES
Air-Entraining admixtures: Conform to <<ASTM C260/C260M>>.
Chemical admixtures for Water reduction and Setting Time Modification: Conform to <<ASTM C494/C494M>>.   
CONCRETE MIX DESIGN
Standard Mix Design:
The standard mix design shall contain maximum 25 percent (by weight of total cementitious material) Class N pozzolan or Class F flyash per <<ASTM C618>>  for mitigating the deleterious effects of ASR in concrete that is common with the siliceous nature of aggregates found in Northern New Mexico.
Provide Ready-Mixed concrete meeting the requirements of <<ASTM C94/C94M>>, and the following criteria:
Exterior Concrete Exposed to Freezing and Thawing:
Minimum compressive strength, f’c:  << 4,000 psi @ 28 days; or  _______>>.
Maximum nominal aggregate size: << 0.75 in; or  _______>>​.
Maximum water/cement ratio: << 0.45; or  _______>>.
Slump: << 5 inch; or  _______>>. 
Air content: << 6; or  _______>> percent.
Exterior Concrete to be Pumped, Exposed to Freezing and Thawing:
Minimum compressive strength, f’c: << 4,000 psi @ 28 days; or  _______>>.
Maximum nominal aggregate size: << 0.75 in; or  _______>>.
Maximum water/cement ratio: << 0.38; or  _______>>.
Slump: << 6 inch; or  _______>> at discharge of truck.
Slump:  << 3 to 7 ½ inch; or  _______>> at pump discharge.
Air content: << 6; or  _______>> percent.
Interior, not exposed to freezing and thawing:
Compressive strength, f’c: << 4,000 psi @ 28 days; or  _______>>.
Maximum nominal aggregate size: << 0.75 in; or  _______>>.
Maximum water/cement ratio: << 0.44; or  _______>>.
Slump: << 5 inch; or  _______>>.
Air content: << 3; or  _______>> percent maximum.
LANL pre-approved concrete mix designs are included in the Listing of LBO-Approved IBC Testing, NDE and Inspection Agencies; Fabricators; and Products associated with LANL ESM Chapter 16 - Building Code Program.
PART 3 - EXECUTION
INSPECTION
Verify compacted, treated base is ready to support concrete and imposed loads.
Verify grades and elevations of base are correct.
Verify forms are set to the required grade and alignment and extend to the required depth.
PLACING CONCRETE
Place concrete per <<NMDOT SSHBC>> << and ACI 301; or  None - N/A>>​. 
Notify the LANL Subcontract Technical Representative (STR) a minimum of 48 hours prior to commencement of concreting operations.
Remove standing water from place of deposit before placement unless permission to do otherwise by LANL.
Ensure that reinforcement, inserts, embedded parts, ​​​<< fence posts,; or  None - N/A>>​​​ formed joint fillers, joint devices, and formwork are not disturbed during placement.
Place concrete in the forms in one layer. Consolidate with an approved vibrator. Finish surface to grade with a strike off.
Install joint fillers, primer, and sealant per manufacturer’s instructions.
Install joint devices per manufacturer’s instructions.
Place concrete continuously between predetermined expansion, control, and construction joints.
Do not use concrete that has been contaminated or has lost its initial workability to the extent that it can no longer be consolidated by the intended method(s).
Concrete Finishing:
The surface shall be finished true to grade and section with a wood float or Darby to a smooth and uniformly fine granular or sandy texture free of waves, irregularities, or tool marks.
1. **********************************************************************
1. The following subparagraphs is a designer-choice and applies to sidewalks.
1. **********************************************************************
Sidewalks shall receive a scored surface produced by brooming with a fiber-bristle brush in a direction transverse to that of the traffic, followed by edging.
1. ******************************************************************************
1. The following two subparagraphs are designer-choice and apply to sidewalks, drive pads and median pavements.
1. ******************************************************************************
All slab and sidewalk edges, including those at formed joints, shall be finished with an edger having a radius of 1/4 inch.
Finished concrete slab surfaces shall be free from irregularities.  Check and ensure that the slab has the proper crown, slope, and/or grade.  Trueness shall not vary more than 1/4 inch from the testing edge of a 10‑foot straightedge.
1. ******************************************************************************
1. The following subparagraph is a designer-choice and applies to sidewalks and/or curbs and gutters.
1. ******************************************************************************
Finished concrete ​​​<< sidewalks;  curbs and gutters; or  sidewalks and curbs and gutters>>​​​ shall be free from irregularities. Check and ensure that the ​​​<< sidewalks and medians;  curbs and gutters; or  sidewalks and medians, and curbs and gutters>>​​​ have the proper crown, slope, and/or grade. Do not allow the surface of concrete ​​​<< sidewalks and medians;  curbs and gutters; or  sidewalks and medians, and curbs and gutters>>​​​ to deviate more than 1/4 inch (in any direction), if tested with a 10-foot straightedge.
1. ******************************************************************************
1. The following subparagraph is a designer-choice and applies to fence post bases.
1. ******************************************************************************
Slope top of concrete fence post bases to provide positive drainage.
1. ******************************************************************************
1. The following subparagraph is a designer-choice and applies to thrust blocks.
1. ******************************************************************************
Finish thrust blocks to the extent where surface voids are eliminated.
CURING AND PROTECTION
Cure and protect concrete per <<NMDOT SSHBC>> << and ACI 301; or  None - N/A>>. 
Immediately after placement, protect concrete from premature drying, excessively hot or cold temperatures and mechanical injury.
Concreting in Cold Weather:
Cold weather exists when air temperature has fallen to, or is expected to fall below, 40 degrees F (4 degrees C) during the protection period as defined in <<ACI 306.1R>> Chapter 7.
Provide adequate equipment for heating concrete materials and protecting concrete during freezing or near-freezing weather.
Frozen materials or materials containing ice shall not be used.
Forms, fillers, and ground which concrete will contact shall be free from frost and ice.
Concreting in Hot Weather:
Hot weather exists if the combination of temperature, humidity, and wind velocity is expected to cause a rate of evaporation equal to or greater than 0.2 pounds per square foot per hour.
Handling, placing, protection, and curing procedures shall limit concrete temperatures or water evaporation that could reduce strength, serviceability, and durability of concrete.
Select concrete materials and production methods so that the concrete temperature at delivery complies with the specified and/or indicated temperature limits.
FIELD QUALITY CONTROL
Provide a certified testing agency to perform field-testing per <<ACI 301>>.
Testing agencies performing testing services on concrete materials shall meet the requirements of <<ASTM C1077>>. LANL Building Official must approve test agency prior to performance of any Work. Refer to Listing of LBO-Approved IBC Testing, NDE and Inspection Agencies; Fabricators; and Products in LANL ESM Chapter 16 - Building Code Program for the list of pre-approved testing agencies.
Field-testing:  By ACI Certified Concrete Field Testing Technician – Grade I, minimum.
Notify the LANL STR 48 hours in advance of field testing to allow for witnessing.
The testing agency shall perform the following tests and collect strength cylinders on one batch in every 50 cubic yards of concrete placed or once a day when less than 50 cubic yards is placed.
Record temperature of concrete per <<ASTM C1064/1064M>>.
Perform slump test per <<ASTM C143/C143M>>.
Perform air content test per <<ASTM C231/C231M>>, pressure method.
Take 4 concrete strength test cylinders per <<ASTM C31/C31M>>.
The testing agency shall test the compressive strength of test cylinders per <<ASTM C39/C39M>>  at 7 days and 28 days.
Concrete to be used for nonstructural purposes that comprises a total quantity of less than 2 cubic yds. (i.e., per project) does not require field testing provided the concrete is mixed per manufacturer’s instructions or approved mix design parameters as reflected by the mix ticket. For the purposes of this testing exclusion, "nonstructural" will be taken to mean concrete on or below the ground surface that will not adversely affect life safety and does not require a structural design. Examples of such concrete that meet this definition of nonstructural include sidewalks, curbs, and gutters, thrust blocks, valve boxes, and test box collars, post- and pole-setting when 8 feet in height or less, and manhole collars in non-vehicle-traffic-bearing areas.
DEFECTIVE CONCRETE
Defective concrete is concrete not conforming to strength requirements, not being free from excessive cracking, discoloration, form marks, tool marks, honeycombs, embedded debris, or otherwise non-consistent with the overall appearances of the work.
Do not accept or place defective concrete that is not in conformance with acceptance criteria. Return the fresh concrete to the supplier.
Replace defective concrete not meeting appearance criteria, at Subcontractor’s expense. The LANL STR may allow repair of defective concrete at Subcontractor’s expense.
Replace concrete not in conformance with details, tolerances, and other construction requirements at Subcontractor’s expense.
END OF SECTION
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
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