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Laboratory Internal Auditing ASTM C-1231-08a

Standard Practice for 
Use of Unbonded Caps in Determination of 

Compressive Strength of Hardened Concrete Cylinders
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( This practice covers requirements for a capping system using unbonded caps for testing concrete cylinders molded in accordance with Practice C 31 Practice for making & Curing Concrete Test Specimens in the Field.
( Unbonded neoprene caps of a defined hardness are permitted to be used for testing for a specified maximum number of reuses without qualification testing up to a certain concrete compressive strength level. Above that strength, level neoprene caps will require qualification testing. Qualification testing is required for all elastomeric materials other than neoprene regardless of the concrete strength.

( Unbonded caps are not to be used for acceptance testing of concrete with compressive strength below 1500 psi or above 12 000 psi.
( This practice provides for using an unbonded capping system in testing hardened concrete cylinders made in accordance with Practices C 31or C 192 in lieu of the capping systems described in Practice C 617.

( The elastomeric pads deform in initial loading to conform to the contour of the ends of the cylinder and are restrained from excessive lateral spreading by plates and metal rings to provide a uniform distribution of load from the bearing blocks of the testing machine to the ends of the concrete or mortar cylinders.
	1.00 Apparatus
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	Does the pads thickness measure 1⁄2 ± 1⁄16 in.?
	
	
	
	
	

	Does the pad diameter measure more than 1⁄16 in. smaller than the inside diameter of the retaining ring?
	
	
	
	
	

	Does the polychloroprene (neoprene) pad meet the requirements of Classification D 2000 and the Shore A tolerance for durometer hardness of ± 5 from Table 1?
	
	
	
	
	

	Have the pads been supplied with the manufacturer’s or supplier’s name, the Shore A hardness, and the applicable range of concrete compressive strength from Table 1?
	
	
	
	
	

	Has the laboratory technician maintain a record indicating the date the pads are placed in service, the pad durometer, and the number of uses to which they have been subjected?
	
	
	
	
	

	Does the height of the retaining ring measure 25 ± 3 mm (1.0 ± 0.1 in.)?
	
	
	
	
	

	Does the inside diameter of the retaining ring measure less than 102 % or greater than 107 % of the diameter of the cylinder?
	
	
	
	
	

	Does the thickness of the retaining ring measure at least 12 mm [0.47 in.] for 150 mm [6 in.] diameter retainers and at least 9 mm [0.35 in.] for 100 mm [4 in.] diameter retainers?
	
	
	
	
	

	Is the surface of the base plate that contacts the bearing block of the testing machine plane to within 0.05 mm [0.002 in.]?
	
	
	
	
	

	Does the thickness of the base plate measure at least 12 mm [0.47 in.] for 150 mm [6 in.] retainers and at least 8 mm [0.3 in.] for 100 mm [4 in.] retainers?
	
	
	
	
	

	Does the bearing surfaces of the retainers have gouges, grooves, protrusions, or indentations greater than 0.25 mm [0.010 in.] deep or greater than 32 mm2 [0.05 in.2] in surface area?
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


[image: image1.jpg]Retainer Internal Diameter shall not be less than 102%
or greater than 107% of cylinder diameter.

MINIMUM WALL THICKNESS
150 mm [6 in. ] RETAINER: 12 mm [0.47 in. ]

100 mm [4in.]RETAINER: 9 mm[0.35in.]

MINIMUM BASE PLATE THICKNESS
150 mm [6in. ] RETAINER: 12 mm[0.47in.]

100 mm [4in.] RETAINER: 8 mm [0.30 in. |

WAL THICKNESS  Minimum )
LT i

1 e 1 25+ 3mm 10+ 0.1 in]
BASE PLATE THICKNESS \

\— SURFACE PLANE TO 0.05 mm [0.002 in]

FIG. 1 Example of Retaining Ring and Base Plate




[image: image2.jpg]TABLE 1 Requirements for Use of Polychloroprene(Neoprene)

Pads
Cylinder Compressive Strength, Dﬁ?::e?er Qualification Maximum
psi [MPa] Plardnes Tests Required Reuses”
Less than 1500 [10] Not permitted
1500 to 6 000 [10 to 40] 50 None 100
2 500 to 7 000 [17 to 50] 60 None 100
4 000 to 7 000 [28 to 50] 70 None 100
7 000 to 12 000 [50 to 80] 70 Required 50

Greater than 12,000 [80] Not permitted

A Maximum number of reuses will be less if pads wear, crack or split. See 7.2.





	2.00 Test Specimens
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	Does either end of a cylinder depart from perpendicularity to the axis by more than 0.5° (approximately equivalent to 1⁄8 in. in 12 in.)?
	
	
	
	
	

	Does any diameter of a cylinder differ from any other diameter by more than 2 %?
	
	
	
	
	

	NOTE 2—One method of measuring the perpendicularly of ends of cylinders is to place a try square across any diameter and measure the departure of the longer blade from an element of the cylindrical surface. An alternative method is to place the end of the cylinder on a plane surface and support the try square on that surface.

	Does specimen have any depressions under a straight edge measured with a round wire gage across any diameter exceeding 0.20 in.?
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


	3.00 Procedure
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	Have both sides of the pad been examined for excessive wear or damage?
	
	
	
	
	

	Have pads that have cracks or splits in their top or bottom surface that exceed 3⁄8 in. [10 mm] in length regardless of depth been replaced?
	
	
	
	
	

	Has the axis of the cylinder been carefully aligned with the center of thrust of the testing machine by centering the upper retaining ring on the spherically seated bearing block?
	
	
	
	
	

	As the spherically seated block is brought to bear on the upper retaining ring, has the movable portion been gently rotated by hand so that uniform seating is obtained?
	
	
	
	
	

	After application of load, but before reaching 10 % of the anticipated specimen strength, has the technician checked to see that the axis of the cylinder is vertical within a tolerance of 1⁄8 in. in 12 in. and that the ends of the cylinder are centered within the retaining rings?
	
	
	
	
	

	

	
	
	
	
	
	


	.00 
	Ref
	Yes
	No
	N/A
	Comments

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


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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