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Flowable Fill
. ************************************************************************************************************
1. LANL MASTER SPECIFICATION SECTION
	Rev. 7 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 template is NOT for use for flowable fill that will be used for support/ bearing of building foundations (i.e., except as indicated in the Article Applicability herein).  Refer to IBC Section 1803 for more detail on such flowable fill (i.e., controlled low-strength material).
. ************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
Flowable fill (cement-stabilized backfill).
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 3300 - Submittal Procedures>> 
Section << 01 8113.13 - Sustainable Design>>
1. **********************************************************************************************
1. The standard listed below is provided for reference only and is not listed within the body of this section. It is a designer-choice to include this standard.
1. <<ACI 229R>> 
1. **********************************************************************************************
REFERENCE STANDARDS
ACI 229R - Report on Controlled Low-Strength Materials.
ASTM C33/C33M - Standard Specification for Concrete Aggregates.
ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete.
ASTM C150/C150M - Standard Specification for Portland Cement.
ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete.
ASTM C618 - Standard Specification for Coal Ash and Raw or Calcined Natural Pozzolan for Use in Concrete.
DEFINITIONS
For definitions and acronyms, refer to COE Glossary of Terms.
Flowable fill is a self-leveling slurry of cement, fly ash or other pozzolans, aggregates, admixtures, and water with low final strength that can be hand-dug later.
APPLICABILITY
Flowable fill may be used for trenches, pipe structures, fill for abandoned water and sewer lines, and other similar works where cavities exist and firm support is required.
The use of flowable fill around or adjacent to utility lines or civil structures shall be reviewed and approved by the appropriate LANL Utilities and Infrastructure System Representative.  Flowable fill shall not be around or adjacent to utility lines that have requirements for movement.
ACTION SUBMITTALS
Submit the following per Section << 01 3300 - Submittal Procedures>>:
Material certifications. A complete list of materials including:
Type
Brand
Source and amount of:
Cement
1. *************************************************************
1. Selection of flyash, pozzolan, or others in the choice field here updates the rest of the Section.
1. *************************************************************
​​​​​​<< Fly ash;  Pozzolans; or  Fly ash, pozzolans, silica fume, or ground slag>>​​​​​​ 
Admixtures.
Design mixes and applicable reference specifications
Test reports
Batch tickets
1. ******************************************************************************
1. Selecting the subparagraph below activates Article Field Quality Control in PART 3. Retain subparagraph below when field testing of flowable fill is required.
1. ******************************************************************************
Field test reports (if required per Article << 3.5; or  _______>>​ Field Quality Control)
QUALITY ASSURANCE
When work or portions of work of this Section are completed and require testing, notify the LANL Subcontract Technical Representative (STR).
Ensure all required cast-in-place concrete, embedment items, and utility work has been completed prior to placing flowable fill.
SITE CONDITIONS
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 excess concrete.
PART 2 - PRODUCTS
MATERIALS
Cement: <<ASTM C150/C150M>>, ​<< Type I; or  Type II>>​.
Fine and Coarse Aggregates: Conform to <<ASTM C33/C33M>>. Provide a uniform mixture of fine aggregate or fine and coarse aggregate, as determined by <<ASTM C33/C33M>>.
Aggregate Mixture Gradation Requirements:
	Sieve Size
	Percent Passing

	3/8 inch
	100

	No. 4
	95 – 100

	No. 8
	80 – 100

	No. 16
	50 – 85

	No. 30
	25 – 60

	No. 50
	5 – 30

	No. 100
	0 – 10

	No. 200
	0 - 3


Water: Potable.
​<< Fly ash: Per ASTM C618 , Class F;  Pozzolan: Per  ASTM C618 , Class N; or  Fly ash per ASTM C618 , Class F or Pozzolan per ASTM C618 , Class N>>​ 
Air Entrainment: Per <<ASTM C260/C260M>>.  Air entrainment may be between 6 and 25 percent.  Air entraining is not required for below grade installation in areas not subject to freeze/thaw cycles.
PROPORTIONING AND PHYSICAL PROPERTY REQUIREMENTS
Provide mix design per the following limits:
Cement, maximum 150 lbs per cubic yd​.
Air content, optional.
Slump, from 8 to 11 inches.
Water/Cement ratio, proportioned by weight to produce a slump within limits.
Consistent aggregate throughout the concrete mixture
Compressive strength will not exceed 150 psi at 28 days.
FLOWABLE FILL
Mix and deliver flowable fill in accordance with <<ASTM C94/C94M>>.
Use accelerating admixtures in cold weather only when approved by the LANL STR.  Use of admixtures will not relax cold weather placement requirements.
During hot weather, use set retarding admixtures only when approved by the LANL STR.
Do not use calcium chloride as an admixture.
Add air-entraining agent if required to produce a flowable mix.
PART 3 - EXECUTION
EXAMINATION
Verify that all items of cast-in-place concrete, grading, trenching, and all utilities and other embedded items are in place prior to placing fill.
Utilities that are subject to required movement (e.g., steam and condensate lines), shall not be embedded in flowable fill or otherwise have restricted movement.
Flowable fill shall not be used as a substitute for sand bedding or earth backfill for primary utilities unless approved by the LANL Utilities and Infrastructure system representative.
PREPARATION
Remove all loose material from the uneven tuff and the concrete structures.
Set elevation marks or otherwise determine the proper top elevation for the fill.
PLACEMENT
Notify LANL STR a minimum of 48 hours prior to placement of flowable fill.
Flowable fill may be placed by direct discharge from the truck, by pumping, or by other approved methods.
Fill shall be placed in a uniform manner that will prevent voids or segregation of the bedding and filling material.  If required, the flowable fill shall be consolidated with internal vibrators.
Pipes, reinforcement, inserts, or other embedded parts shall be placed, supported, and secured in a manner that shall prevent the fill from displacing, sagging, or from floating embedded items.
Fill shall be brought up uniformly to the fill line shown on the plans.  Formed walls or other bulkheads shall be constructed to withstand the exerted hydrostatic pressure and confine the material within a dedicated space.
Placement of fill shall start only when weather conditions are favorable.  The temperature shall be at least 35 degrees F and rising.  Fill shall not be placed on frozen ground or when it is raining.
CURING AND PROTECTION
Immediately after placement, protect fill from premature drying, excessively hot or cold temperatures and mechanical injury.
The fill shall not be subjected to load and shall remain undisturbed by construction activities for at least 24 hours after placement.
1. ***************************************************************************************
1. Retain the following Article Field Quality Control when field testing of flowable fill is required on the project.
1. ***************************************************************************************
FIELD QUALITY CONTROL
Testing of flowable fill is not necessarily required.  If testing is required, the Subcontractor shall employ an independent testing agency to perform compressive strength test cylinders.  Testing laboratory certification may be provided by Cement and Concrete Reference Lab (CCRL).
For field testing, use a standard (15 lb) T-post driver to drive a #6 reinforcing bar with a flat end into the flowable fill material 24 hours after placement. Lift the driver until the bottom of the driver is even with a mark located 6 inches below the top of the rebar and then allow it to fall under its own weight. Remove and replace the flowable fill if fewer than 6 blows or more than 25 blows are required to drive the rebar 12 inches into the fill.
Provide unobstructed access to work and cooperate with appointed firm.
DEFECTIVE FLOWABLE FILL
Do not accept or place defective fill that is not in conformance with acceptance criteria.  Return the fresh fill to the supplier.
Defective fill is material having excessive honeycomb, embedded debris, higher than maximum compressive strength, or not conforming to required lines, details, dimensions, tolerances, or specified requirements. Repair or replace defective fill as directed by the LANL STR.
Replace fill 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. **********************************************************************************************
THE FOLLOWING STATEMENT IS FOR LANL USE ONLY
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