TABLE 1





MINIMUM SAMPLING AND TESTING FREQUENCY














Materials�



Test�
   Minimum Sampling 


and Testing Frequency�
�
�
�
�
�
Fills, Embankments, Backfills, Subgrade, Subbase, and Base Course Material


�
�
�
�
�
�
�
�
Fill and Embankment�
Field Density2/12/�
Two tests per lift for each increment or fraction of 1,672 square meters (2000 sy) and any time material type changes.�
�
�



Lab Density3/


�



One test initially per each type of materials or blended material and any time material type changes, and one every 10 field density tests.�
�
�



Gradation1/�



One test every 153 cubic meters (200 cubic yards) of fill for each type of materials or blended material and any time material type changes.�
�



Subgrade�



Field Density2/12/�



One test per each increment or fraction of 84 square meters (100 s.y.)�
�
�



Lab Density3/ �



One test every 10 field density tests.�
�



Backfill for Culverts, Trenches, Buildings and Walls, Pavements, and Other Structures�



Field Density2/12/�



Culverts:  One test per each lift.�
�
�
�



Trenches:  One test per lift for each increment or fraction of 152 lineal meters (500 linear feet) for backfill.  Under pavements, one test every lift and at every crossing.


�
�
�
�
�
�
�
�
�
�



�
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Materials�






 Test�



       Minimum Sampling


     and Testing Frequency�
�
�
�



Walls and Buildings Perimeters, Including Footings:  One test per lift for each increment or fraction of 61 lineal meters (200 linear feet) of backfill.�
�
�
�



Buildings Slabs on Grade: One test per lift for each increment or faction of 93 square meters (1000 s.f.)�
�
�
�



Areas enclosed by grade beams, compacted with power driven hand operated compactors:  One test per lift for each increment or fraction of 46 square meters (500 s.f.)�
�
�
�



Pavements:  Two tests per lift for each increment or fraction of 1,672 square meters (2000 s.y.)�
�
�
�



Other Structures:  One test per lift for each increment or fraction of 61 lineal meters (200 linear feet) of backfill.�
�
�



Lab Density3/�



One test initially per each type of material or blended material and one every 10 field density tests.�
�
�



Gradation1/�



One test per each type of material or blended material and one every 10 field density tests.�
�



Subbase and Base�



Gradation1/(including .02 mm particles size limits.�



1 sample for every 3,345 square meters (4,000 sy.)�
�
�



In-Place Density2/  12/�



1 sample every 1,672 square meters (2,000 sy.) �
�
�



Moisture-Density Relationship3/�



1 initially and every 20 density tests.�
�
�
�
�
�
�
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Materials�



Test�



       Minimum Sampling


    and Testing Frequency


�
�



Subgrade, Subbase, and Base for Rigid and Flexible


Airfield Pavements and Heliports�
�
�
�



Subgrade and Fill or Embankment�



In-Place Density12/�



1 every 4,181 square meters (5,000 sy) (subgrade)�
�
�
�



1 every 1,911 cubic meters (2,500 cy) and 1 for each type of material or an apparent change in moisture. (Fill or embankment)�
�
�



Moisture-Density Relationship�



1 every 20 density tests or if material type changes.�
�
�



Gradation1/�



1 every moisture-density test.�
�
�



Moisture�



1 for every density test.�
�
�



Atterberg Limit�



1 for every moisture-density test.�
�



Subbase and Base Material�



In-Place Density12/�



1 every 1,529 cubic meters (2,000 cy) per lift (1 per day min.).�
�
�



Gradation (and Fractured Faces if applicable)1/�
1 every 2 inplace density tests.�
�
�



Moisture-Density Relationship�



1 every 20 density tests.�
�
�



Moisture�



1 for every density test.�
�



Asphaltic and Portland Cement Concrete for Airfields





(See specifications for testing requirement)�
�
�
�



Asphaltic Concrete and Pavements  (Non airfield)�
�
�
�



Asphaltic concrete �



Marshall method Test�



1 test per day minimum and 1 per 907,200 kilograms (1,000 tons) thereafter.�
�
�



Specific Gravity�



 per each Marshall Test.�
�
�



Extraction�



1 test for each Marshall Method.�
�
�
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Materials�






Test�



       Minimum Sampling


     and Testing Frequency�
�
�



Gradation5/�



1 per each extraction test.�
�
�



Fracture faces5/�



1 per each extraction test.�
�



Cored or sawed specimens�



Perform complete test (thickness, in-place density and bulk specific gravity) on each cored or sawed sample.12/�



Take 1 set of 3 cored sawed specimens for each 836 square meters (1,000 square yards) or fraction thereof.





One specimen shall be taken from longitudinal joint or from transverse joint. �
�
�
�
�
�



Portland Cement Concrete (Non airfield)


�
�
�
�



Coarse and Fine Aggregate7/�



Moisture, specific gravity and absorption8/�



1 initially.�
�
�



Gradation and fineness modules�



1 every 191 cubic meters (250 cy) of concrete.�
�
�



Moisture, specific gravity and absorption8/�



(same as coarse aggregate).


�
�
�
�
�
�



Concrete�



Slump�



Conduct test every day of placement and for every 19 cubic meters (25 cy) and more frequently if batching appears inconsistent.  Conduct with strength tests.�
�
�



Entrained Air�



Conduct with slump test.�
�
�



Ambient and concrete temperatures�



Conduct with slump tests.�
�
�



Unit weight, yield,


and water cement ratio�



Conduct with strength tests.  Check unit weight and adjust aggregate weights to insure proper yield.�
�



�
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Materials�



  Test�



       Minimum Sampling


     and Testing Frequency�
�
�



Flexural strength


and evaluation�



When specified for slabs on grade or for concrete pavements, take one set of 6 beams every 76 cubic meters (100 cy) of concrete with a minimum of 1 set per day.  Two beams shall be tested at 7 days, two at 28 days, and two at 90 days.


�
�
�



Compressive strength�



One set of 3 cylinders per day and every 76 cubic meters (100 cy) for each class of structural concrete.  Test one cylinder at 7 days and two at 28 days.  Additional field cure cylinders shall be made when insitu strengths are required to be known.�
�
�
�
�
�



Vibrators�



Frequency and amplitude�



Check frequency and amplitude initially and any time vibration is questionable.�
�
�
�
�
�
�
     Masonry�
�
�



Concrete Masonry Units9/�



Dry shrinkage10/�



1 set of 3 per 10,000 units and manufacturers certification and test report.�
�
�



Airdry condition11/�



Same as dry shrinkage.�
�
�



Absorption�



   "    "   "      "�
�
�



Compressive strength�



   "    "   "      "�
�
�



Unit Weight�



   "    "   "      "�
�
�
�
�
�



Mortar and grout�



Compressive Strength�



1 set of 3, every 2,000 units (1 test at 7 days and 2 tests at 28 days).�
�



�



NOTES:





  1/All acceptance tests shall be conducted from in-place samples.


  2/Additional tests shall be conducted when variations occur due to the contractors operations, weather conditions, site conditions, etc.


  3/Classification (ASTM D-2487), moisture contents, Atterberg limits and specific gravity tests shall be conducted for each compaction test if


applicable.


  4/Materials to be submitted only upon request by the Contracting Officer.


  5/Tests can substitute for same tests required under "Aggregates" (from bins or source), although gradations will be required when blending aggregates.


  6/Increase quantities by 50 percent for Paving mixes and by 100 percent for Government testing of admixtures.  Include standard deviation for similar mixes from the intended batch plant and data from a minimum of 30 tests, if available.  Refer to ACI 214.


  7/A petrographic report for aggregate is required with the sample for source approval.  If the total amount of all types of concrete is less than 153 cubic meters (200 c.y.) service records from three separate structures in similar environments which used the aggregates may substitute for the petrographic report.


  8/Aggregate moisture tests are to be conducted in conjunction with concrete strength tests for w/c calculations.


  9/For less than 1,000 units, the above test may be waived at the discretion of the Contracting Officer and acceptance based on manufacturers certification


and test report.


  10/Additional tests shall be performed when changes are made either in the manufacturing processes or in materials used in the production of the masonry


units.


  11/If adequate storage protection is not provided at the jobsite, additional tests shall be made to determine that the allowable moisture condition has not been exceeded before the blocks can be placed in the structure.


  12/The nuclear densometer, if properly calibrated, may be used but only in addition to the required testing frequency and procedures using sandcones.  The densometer shall be calibrated and is recommended for use when the time for complete results becomes critical.
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