CALIFORNIA COUNCIL OF TESTING & INSPECTION AGENCIES

Laboratory Internal Auditing ASTM C 31-08a

Standard Practice for

Making and Curing Concrete Test Specimens in the Field
Single-use Cylinder Molds, Only
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( This practice covers procedures for making and curing cylinder and beam specimens from representative samples of fresh concrete for a construction project. IA includes C 172 (Sampling), C143 (Slump), and C1064 (Temperature)
( The concrete used to make the molded specimens shall be sampled after all on-site adjustments have been made to the mixture proportions, including the addition of mix water and admixtures. This practice is not satisfactory for making specimens from concrete not having measurable slump or requiring other sizes or shapes of specimens.

( This practice provides standardized requirements for making, curing, protecting, and transporting concrete test specimens under field conditions.

( If the specimens are made and standard cured, as stipulated herein, the resulting strength test data when the specimens are tested can be used for the following purposes:
a. Acceptance testing for specified strength

b. Checking adequacy of mixture proportions for strength, and
c. Quality control
( 
	1.00 Apparatus
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	Do the cylinder molds conform to C470 and SOP 01.904? Check with Laboratory Supervisor for verification log.
	5.2
	
	
	
	

	Are the cylinder molds 4 by 6 or 6 by 12 in.? If not please explain.
	
	
	
	
	

	Does the tamping rod have the tamping end or both ends rounded to a hemispherical tip of the same diameter as the rod?
	5.4
	
	
	
	

	Does the tamping rod have a diameter and length of 3/8” by 12” for a 4 by 8 cylinder or 5/8” by 20” for 6 by 12 cylinder?
	5.4
	
	
	
	

	A scoop should be used for placing concrete in the cylinder mold, is it of a size large enough so each amount of concrete obtained from the sampling receptacle is representative and small enough so concrete is not spilled during placement in the mold?
	5.7
	
	
	
	

	Does the technician have a handheld float or a trowel for finishing the top surface?
	5.8
	
	
	
	

	Does the slump cone conform to the requirements of Test Method C 143 and SOP 01.902? Check with Laboratory Supervisor for verification log.
	5.9
	
	
	
	

	Does the technician have a suitable heavy gage metal wheelbarrow of sufficient capacity to allow easy remixing of the entire sample with a shovel or trowel?  If not please explain
	5.10
	
	
	
	

	Does the temperature-measuring device conform to the requirements of Test Method C 173 and SOP 01.912? Check with Laboratory Supervisor for verification log.
	8.3
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	2.00 Personnel
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	Has the field technician been certified to ACI Field Technicians, Grade I or equivalent?
	6.3
	
	
	
	

	
	
	
	
	
	

	Does the technician have a company ID card conforming to CCTIA guidelines?
	
	
	
	
	

	
	
	
	
	
	

	Does the technician hold a current ICC certification for concrete?
	
	
	
	
	

	Does the technician have sufficient experience as outlined in the CCTIA guidelines?
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	3.00 Sampling Concrete ASTM C 172
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	Has the concrete sample been collected from two or more portions taken at regularly spaced intervals during discharge of the middle portion of the batch?
	
	
	
	
	

	Was the sample collected by repeatedly passing a receptacle through the entire discharge stream or by completely diverting the discharge into a sample container?
	
	
	
	
	

	Was the rate of discharge of the batch regulated by the rate of revolution of the drum and not by the size of the gate opening?
	
	
	
	
	

	
	
	
	
	
	

	NOTE 2—Sampling should normally be performed as the concrete is delivered from the mixer to the conveying vehicle used to transport the concrete to the forms; however, specifications may require other points of sampling, such as the discharge of a concrete pump.

	NOTE 3—No samples should be taken before 10 % or after 90 % of the batch has been discharged. Due to the difficulty of determining the actual quantity of concrete discharged, the intent is to provide samples that are representative of widely separated portions, but not the beginning and the end of the load.

	

	Was the elapsed time between obtaining the first and final portions of the composite sample less than 15 min.?
	
	
	
	
	

	

	Have the samples been obtained, used expeditiously and protected (covered) from the sun, wind, and other sources of rapid evaporation, and from contamination?
	
	
	
	
	

	Have the samples been combined and remixed with a shovel to ensure uniformity?
	
	
	
	
	

	Were the samples obtained prior to or after the addition of water or any admixture?
	
	
	
	
	

	Were the samples obtained from the very first or last portions of the batch discharge?
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	4.00 Slump ASTM C 143
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	Were the tests for slump, temperature and air content started within 5 min after obtaining the final portion of the composite sample?
	
	
	
	
	

	Was the mold dampened and placed on a flat, moist, nonabsorbent (rigid) surface?
	
	
	
	
	

	Was it held firmly in place during filling and the perimeter cleaned by the operator standing on the two foot pieces?
	
	
	
	
	

	From the sample of concrete obtained was the mold immediately filled in three layers, each approximately one-third the volume of the mold?
	
	
	
	
	

	Was the concrete placed in the mold using the scoop by moving the scoop around the perimeter of the mold opening to ensure an even distribution of the concrete with minimal segregation?
	
	
	
	
	

	Was each layer uniformly stroked 25 times with the tapping rod?
	
	
	
	
	

	NOTE 5—One third of the volume of the slump mold fills it to a depth of 25⁄8 in.; two thirds of the volume fills it to a depth of 61⁄8 in..

	For the bottom layer, was the tapping rod slightly inclined making approximately half of the strokes near the perimeter, and then progressing with vertical strokes spirally toward the center?
	
	
	
	
	

	Was the bottom layer rodded throughout its depth?
	
	
	
	
	

	Was the second layer and the top layer each rodded throughout its depth, so that the strokes just penetrate into the underlying layer?
	
	
	
	
	

	In filling and rodding the top layer, was concrete heaped above the mold before rodding started?
	
	
	
	
	

	After the top layer was rodded, was the surface of the concrete struck off by means of a screeding and rolling motion of the tamping rod?
	
	
	
	
	

	Was the mold continuously held down firmly and concrete removed from the area surrounding the base of the mold to preclude interference with the movement of slumping concrete?
	
	
	
	
	

	Was the mold immediately removed from the concrete by raising it carefully in a vertical direction?
	
	
	
	
	

	Was the mold raised a distance of 12 in. in 5 ± 2 seconds by a steady upward lift with no lateral or torsional motion?
	
	
	
	
	

	From the start of the filling through removal of the mold without interruption was the test completed within an elapsed time of 2-1⁄2 min?
	
	
	
	
	

	Was the vertical difference between the top of the mold and the displaced original center of the top surface of the specimen immediately determined?
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	5.00 Temperature ASTM C 1064
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	Was the temperature of freshly mixed concrete measured in either the transporting equipment or the forms after discharge with at least 3 in. of concrete cover in all directions?
	
	
	
	
	

	Was the temperature-measuring device positioned so that the end of the temperature-sensing portion was submerged a minimum of 3 in. into the freshly mixed concrete?
	
	
	
	
	

	Was the void left by the placement of the temperature-measuring device gently pressed down?
	
	
	
	
	

	Was the temperature-measuring device left in the freshly mixed concrete for at least 2 min but not more than 5 min, then read and the temperature recoded to the nearest 1 °F
	
	
	
	
	

	Was the device removed from the concrete when reading the temperature?
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	6.00 Molding Strength Specimens
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	Was the molding of strength specimens started within 15 min after fabricating the composite sample?
	
	
	
	
	

	Are the specimens being molded where they will be stored, on a level ridged surface free of vibration or other disturbance?
	
	
	
	
	

	When using 6 by 12 in cylinder molds was three layers of concrete placed and rodded?
	
	
	
	
	

	When using 4 by 8 in cylinder molds was two layers of concrete placed and rodded?
	
	
	
	
	

	While placing the concrete in the mold, was the scoop moved around the perimeter of the mold opening to ensure an even distribution of the concrete with minimal segregation?
	
	
	
	
	

	Was the bottom layer rodded 25 times throughout its depth and uniformly over the cross-section?
	
	
	
	
	

	After rodding each layer, was an open hand used to tap the outsides of the mold lightly 10 to 15 times?
	
	
	
	
	

	After consolidation, was the top finished with the minimum manipulation to produce a flat even surface that is level with the rim or edge of the mold with no depression or projections larger than 1/8 in.?
	
	
	
	
	

	Has the specimens been positively identified without altering the top surface or marking the removable cap?
	
	
	
	
	

	
	
	
	
	
	


	7.00 Field Storage
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	If specimens cannot be molded at the place where they will receive initial curing, were they immediately moved after finishing the specimens to an initial curing place for storage?
	10.1.1
	
	
	
	

	Was the supporting surface on which specimens are stored level to within 1⁄4 in. per ft.
	10.1.1
	
	
	
	

	If cylinders are moved, were they lifted and supported from the bottom of the molds with a large trowel or similar device?
	10.1.1
	
	
	
	

	If the top surface is marred during movement, was it immediately refinished?
	10.1.1
	
	
	
	

	
	
	
	
	
	


	8.00 Initial Curing
	Ref
	Yes
	No
	N/A
	Comments

	Immediately after molding and finishing, were the specimens stored for a period up to 48 h in a temperature range from 60 and 80 °F and in an environment preventing moisture loss from the specimens?
	10.1.2
	
	
	
	

	For concrete mixtures with a specified strength of 6000 psi or greater, was the initial curing temperature between 68 and 78 °F?
	10.1.2
	
	
	
	

	Describe any procedures used during initial curing period to maintain specified moisture and temperature conditions?
	10.1.2
	
	
	
	

	Has the storage temperature been recorded using a max-min. thermometer?
	10.1.2
	
	
	
	

	NOTE 5—A satisfactory moisture environment can be created during the initial curing of the specimens by one or more of the following procedures:

(1) immediately immerse molded specimens with plastic lids in water saturated with calcium hydroxide,

(2) store in properly constructed wooden boxes or structures, 

(3) place in damp sand pits, 

(4) cover with removable plastic lids, 

(5)  place inside plastic bags, or 

(6)  cover with plastic sheets or nonabsorbent plates if provisions are made to avoid drying and damp burlap is used inside the enclosure, but the burlap is prevented from contacting the concrete surfaces. 

A satisfactory temperature environment can be controlled during the initial curing of the specimens by one or more of the following procedures: 

(1) use of ventilation, 

(2)  use of ice, 

(3)  use of thermostatically controlled heating or cooling devices, or 

(4)  use of heating methods such as stoves or light bulbs. 

Other suitable methods may be used provided the requirements limiting specimen storage temperature and moisture loss are met. For concrete mixtures with a specified strength of 6000 psi or greater, heat generated during the early ages may raise the temperature above the required storage temperature. Immersion in water saturated with calcium hydroxide may be the easiest method to maintain the required storage temperature. When specimens are to be immersed in water saturated with calcium hydroxide, specimens in cardboard molds or other molds that expand when immersed in water should not be used. Early-age strength test results may be lower when stored at 60 °F and higher when stored at 80 °F. On the other hand, at later ages, test results may be lower for higher initial storage temperatures.

	
	
	
	
	
	


	
	
	
	
	
	

	9.00 Transportation of Specimens
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	Were specimens transported before 8 hrs after final set? Or after 48 hrs from final set?
	11.0
	
	
	
	

	During transportation have the specimens been suitably cushioned to prevent damage from jarring?
	11.0
	
	
	
	

	During cold weather, have the specimens been insulated to protect them from freezing ?
	11.0
	
	
	
	

	Has precautions been taken to prevent moisture loss during transportation of the specimens?
	11.0
	
	
	
	

	Did the transportation time exceed 4 hrs?
	11.0
	
	
	
	

	
	
	
	
	
	


	10.00 Final Curing
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	Does the curing room conform to ASTM C 511 & SOP 01.901? Check with Laboratory Supervisor for verification log.
	10.1.3
	
	
	
	

	Upon delivery to the laboratory have the specimens been placed in the curing room with in 30 min. of stripping the molds?
	10.1.3
	
	
	
	

	Prior to testing under C 39 the specimens are allowed to be with out standard curing temperature for 3 hrs provided the ambient temperature is between 68 and 86°F and the specimens are keep moist. What is the average time for the day? 
	10.1.3
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	11.00 Field Report
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	Does the field report contain the following:
	12.1
	
	
	
	

	1. Identification number.
	12.1
	
	
	
	

	2. Location of concrete represented by the samples.
	12.1
	
	
	
	

	3. Date, time and name of individual molding specimens
	12.1
	
	
	
	

	4. Slump, air content, and concrete temperature, test results and results of any other tests on the fresh concrete and any deviations from referenced standard test methods, and
	12.1
	
	
	
	

	5. Curing method. For standard curing method, report the initial curing method with maximum and minimum temperatures and final curing method.
	12.1
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Prepared by Terry L. Egland with Testing Engineers, Inc. San Leandro, California, Please forward any comments to  terry@testing-engineers.com 
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