
Designation: C 1245/C 1245M – 903

Standard Test Method for
Determining Bond Strength Between Hardened Roller
Compacted Concrete and Other Hardened Cementitious
Mixtures (Point Load Test) 1

This standard is issued under the fixed designation C 1245/C 1245M; the number immediately following the designation indicates the
year of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last
reapproval. A superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope*

1.1 This test method is intended for testing roller-compacted concrete specimens and covers determination of the relative bond
between layers of roller-compacted concrete or other hardened concrete in multiple-lift forms of construction. It is applicable to
all types of layered concrete construction involving an upper layer of concrete or mortar bonded to an underlying layer of concrete
or mortar where the total depth is sufficient to meet the minimum specimen length and diameter requirements of this test method.

NOTE 1—This method. This test method does is not intended to provide tensile strength results of the material tested.

1.2 The values stated in SI units, shown in brackets, or inch-pound units are to be regarded separately as the standard. The values
given stated in p earch system may not be exact equivalents; therefore, each system sharll be used independently of the other,
without combinfing values in any way. Combining values from the two systems may result in non-conlyformance with the
standard.

1.3 This standard does not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

1 This test method is under the jurisdiction of ASTM Committee C-9 C09 on Concrete and Concrete Aggregates and is the direct responsibility of Subcommittee C09.45
on Roller Compacted Concrete.

Current edition approved Oct. 15, 1993. July 10, 2003. Published J September 2003. Originally approved in 1993. Last previous edition approved in 1993 as C 1245 – 93.
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This document is not an ASTM standard and is intended only to provide the user of an ASTM standard an indication of what changes have been made to the previous version. Because
it may not be technically possible to adequately depict all changes accurately, ASTM recommends that users consult prior editions as appropriate. Inall cases only the current version
of the standard as published by ASTM is to be considered the official document.

*A Summary of Changes section appears at the end of this standard.
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C 39/C 39M Test Method for Compressive Strength of Cylindrical Concrete Specimens2

C 42/C 42M Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of Concrete2

C 192 Practice for Making 125 Terminology Relating to Concrete and Curing Concrete Test Specimens in the Laboratory
Aggregates2

C 192/C 192M Practice for Making and Curing Concrete Test Specimens in the Laboratory2

C 670 Practice for Preparing Precision and Bias Statements for Test Methods for Construction Materials2

C 1042 Test Method 1176 Practice for Comparing Making Roller-Compacted Concrete on the Basis of the Bond Developed
with Reinforcing Steel in Cylinder Molds Using a Vibrating Table2

E 18 Test Methods
C 1435 Practice for Rockwell Hardness and Rockwell Superficial Hardness Making Roller-Compacted Concrete in Cylinder

Molds Using a Vibrating Hammer2

D 1557 Test Method for Laboratory Compaction Characteristics of Metallic Materials Soil Using Modified Effort (56 000
ft-lbf/ft 3(2700 kN-m/m3))3

3. Significance and Use

3.1 Bond strength is determined using drilled cores or cast cylindrical specimens in which the bond surface is essentially
normalTerminology

3.1 Refer to the longitudinal axis at approximately the mid-length Terminology C 125 for definitions of the specimen. A splitting
tensile stress normal to the bond surface is produced by point-loading the specimen across a diameter at that surface.

NOTE 2—Test results are not affected significantly by specimen surfaces obtained with normal coring operations. The ends of cores need not be
trimmed.

3.2 This test method may be terms used either for laboratory investigation by casting individual composite cylinders or by
coring prototype structures or assemblies (Test Method C 42). in this test method.

4. Significance and Use

4.1 This test method is used to measure the effectiveness of bonding roller-compacted concrete to other roller-compacted
concrete or other hardened cementitious mixtures by using a point load test at the joint. Bond strength is determined using drilled
cores or cast cylindrical specimens in which the bond surface is essentially normal to the longitudinal axis at approximately the
mid-length of the specimen. A splitting tensile stress normal to the bond surface is produced by applying a point load at the joint.

4.2 This test method may be used either for laboratory investigation by casting individual composite cylinders or by coring
prototype structures or assemblies (Test Method C 42/C 42M).

5. Apparatus

45.1 Testing Machine—The testing machine shall conform to the requirements of Test Method C 39 and may be of any type
of sufficient capacity to provide the rate of loading prescribed in 6.3.

4.2 C 39/C 39M.
5.2 Testing Apparatus—The testing apparatus shall be constructed of steel and allow the testing of both 4 and 6-in. (101 [100

and 152-mm) 150-mm] diameter specimens. The test schematic is given in Fig. 1. The testing apparatus shall permit the positioning
of a specimen such that the joint of the bonded surfaces is oriented as closely as possible parallel to the direction of loading. A
photograph of the test configuration is given in Fig. 2. Figures 3 through 10Figs.. Figs. 3-1010 provide the information necessary
to construct alignment devices the apparatus for 4 and 6-in. (101 [100 and 152-mm) 150-mm] diameter specimens. Anvil rods (Fig.
4 and Fig. 6) shall have a hardness of not less than 55 HRC (Rockwell hardness number of 64 55 on the C scale) and shall be plane
on the bearing surfaces to within60.001 in. ( [0.025 mm)]. The alignment post shall ensure that the anvil rods are kept parallel
to each other in the vertical plane. The system is easily adaptable to most testing machines.

56. Test Specimens

56.1 Test specimens shall be cores or cast cylinders 4 or 66 0.25 in. (101 [100 or 152 1506 6 mm) 5 mm] in diameter. E
Cast cylinders in accordance with Practice C 1176, Practice C 1435, or Test Method D 1557. Cut each core shall be cut, and cast
each cylinder shall be cast to ensure that the plane best describing the bond surface is oriented at 906 15° to the long axes of
the specimens.

6.2 Cure molded test specimens in accordance with Practice C 192/C 192M (laboratory specimens). Drilled cores shall be
moisture conditioned in accordance with Test Method C 42/C 42M.

NOTE 31—Test results are not affected significantly by specimen surfaces obtained with normal coring operations. The ends of cores need not be
trimmed.

2 Annual Book of ASTM Standards, Vol 04.02.
3 Annual Book of ASTM Standards, Vol 03.01. 04.08.
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NOTE 2—Where the bond surface undulates grossly, that is, the surface has a local texture exceeding 0.5 in. (12.7 mm) [13 mm] in amplitude, 6-in.
(152-mm) [150-mm] diameter cores are preferable. No information is available on the relative results of 6-in. (152-mm) [150-mm] versus 4-in. (101-mm)
[100-mm] diameter specimens.

67. Procedure

67.1 Measurements—Determine the diameter of the test specimens by averaging three diameters measured on the bond surface.
The Visually identify the bond surface should be established visually by color, texture, or material contrasts. Measure diameters
to the nearest 0.01 in. ( [0.25 mm)] with calipers, whenever possible, but at least to the nearest 0.1 in. ( [2.5 mm]. Determine the
length of each section of the bonded specimens to the nearest 0.1 in. [2.5 mm], and use these lengths to determine the section
length-to-diameter ratios. Specimens must have a minimum length-to-diameter ratio of 1.2 if the bond plane is at mid-length
(within 60.25 in. [6 mm]) of the specimen. If the bond plane is not at mid-length of the specimen, the section on each side of the
bond plane shall be of a length at least 0.6 the diameter. Where the bond surface is irregular or undulating, mark on the specimen
a line representing a plane extending through and along the approximate average bearing of the bond surface, and measure the
length from this line.

NOTE 43—Many drilled cores will not be smooth enough to justify the measurement of diameters closer than to the nearest 0.1 in. (2.5 mm).
Determine the length of each section of the bonded specimens to the nearest 0.1 in. (2.5 mm), and use these lengths to determine the section

length-to-diameter ratios. Specimens must have a minimum length-to-diameter ratio of 1.2 if the bond plane is at mid-height (within6 0.25 in. (6.35
mm)) of the specimen. If the bond plane is not at mid-length of the specimen, the section on each side of the bond plane shall be of a length at least 0.6
the diameter. Where the bond surface is irregular or undulating, a plane extending through and along the approximate average bearing of the bond surface
shall be marked on the specimen, and length measurements shall be made from the line.

6.2 [2.5 mm].
7.2 Positioning—Assemble and position the apparatus in the testing machine. Place the specimen on the bottom platen with the

joint in contact with the anvil rods (see Fig. 2). The longer anvil rods (Fig. 4a and Fig. 6b) 6a) and the longer alignment post (Fig.
10) are used to test 6-in. (152-mm) [150-mm] diameter specimens. The shorter anvil rods (Fig. 4 b and Fig. 6a) 6b) and the shorter
alignment post (Fig. 9) are used to test 4-in. (101-mm) [100-mm] diameter specimens.

6.2.1 Then zero

FIG. 1—Test of parent Sconcrete conducted with idenmatical c
onfigur Loatdion,

where:
ftb = tensile bond strength, psi ( MPa),
P = maximum applied load, lbf (N), and
D = average specimen diameter at bhond surface, in. (mm).

C 1245/C 1245M – 903

3



7.2.1 Zero the load-indicating mechanism. Position the specimen so that the bond surface is parallel to the upper and lower anvil
rods (see Fig. 2). This is best accomplished by positioning the specimen by hand while gently bringing the top anvil into contact
with the specimen. Alternatively, the specimen may be supported with modeling clay or pieces of polystyrene. Where the bond
surface is irregular or undulating, align the line drawn to describe anvil rods along the approximate average bearing of the bond
surface shall be used for orientation. The surface. Bring the anvil rods shall in contact with the bond surface at the contact point
on the circumference of the specimen.

67.3 Loading—Do not preload the specimen. Apply the load at a uniform rate within the range of 150 to 200 psi/min (1 [1 to
1.4 MPa/min)] until the specimen fails. Record the maximum load applied.

78. Calculation

78.1 Calculate the strength of the bond as follows:

FIG. 2 Test Specimen in Testing Machine

FIG. 10 Alignment Post for 6-in. ( [1520-mm)] Diameter Specimens
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ftb 5
P

D 2

where:
ftb = tensile bondbond strength, psi (MPa), [MPa],
P = maximum applied load, lbf (N), [N], and
D = average specimen diameter at bond surface, in. (mm). [mm].

8. Report

8.1 Report the following information:
8.1.1 Date of testing.
8.1.2 Specimen identification.
8.1.3 Details of the materials comprising the specimens, such as the following:
8.1.3.1 Mixture proportions of the concretes and mortars;
8.1.3.2 Details of fabrication and bonding techniques;
8.1.3.3 Age, when tested; and
8.1.3.4 Specimen size and whether a cast cylinder or drilled core was used, and any other information necessary to describe the

production or features of the specimens.
8.1.4 Record of curing and moisture condition of the specimens at the time of test.

FIG. 3 Base Plate
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8.1.5 Any special treatment or prior testing performed on the specimens.
8.1.6 Strength of the bond to the nearest 10 psi (0.1 MPa).
8.1.7 Mode of failure:
8.1.7.1 Whether bond failure or aggregate failure, or both, were observed in the plane of failure;
8.1.7.2 Should the fracture occur along the original bond surface, the nature of the surface such as texture (smooth or rough),

appearance (glossy or dull, undulating or flat), and detailed descriptions of discoloration, foreign objects or materials, loose or
dusty material in voids, and the suspected presence and condition, or absence, of any bonding improvement agent;

8.1.7.3 Alternatively, should the plane of fracture occur partially or totally within the concrete layers adjacent to the bond
surface, the percentage of the total area subjected to this type of failure versus the percentage area where failure occurred at the
bond surface; and

8.1.7.4 Any unexpected features.

9. Report

9.1 Report the following information:
9.1.1 Date of testing.
9.1.2 Specimen identification and if cored, the location of the core.
9.1.3 Details of the materials comprising the specimens, such as the following:
9.1.3.1 Mixture proportions of the concretes and mortars;
9.1.3.2 Details of fabrication including the practice or test method used to cast or mold cylinders;

a. Rod for 6-in. (152-mm) Diameter Specimens
a. Rod for 6-in. [150-mm] Diameter Specimens

b. Rod for 4-in. (101-mm) Diameter Specimens
b. Rod for 4-in. [100-mm] Diameter Specimens

FIG. 4 Bottom Anvil Rods

FIG. 5 Top Plate
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9.1.3.3 Details of bonding techniques;
9.1.3.4 Age, when tested;
9.1.3.5 Specimen size including diameter and length of each layer material and whether a cast cylinder or drilled core was used;

and
9.1.3.6 Any other information necessary to describe the production or features of the specimens.
9.1.4 Record of curing and moisture condition of the specimens at the time of test.

a. Rod for 6-in. (152-mm) Diameter Specimens
a. Rod for 6-in. [150-mm] Diameter Specimens

b. Rod for 4-in. (101-mm) Diameter Specimens
b. Rod for 4-in. [101-mm] Diameter Specimens

FIG. 6 Top Anvil Rods

FIG. 7 Threaded Rod for Attachment of Top Plate

FIG. 8 Washer for Threaded Rod

FIG. 9 Alignment Post for 4-in. ( [1010-mm)] Diameter Specimens
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9.1.5 Any special treatment or prior testing performed on the specimens.
9.1.6 Strength of the bond to the nearest 10 psi [0.1 MPa].
9.1.7 Mode of failure:
9.1.7.1 Whether bond failure or aggregate failure, or both, were observed in the plane of failure;
9.1.7.2 Should the fracture occur along the original bond surface, the nature of the surface such as texture (smooth or rough),

appearance (glossy or dull, undulating or flat), and detailed descriptions of discoloration, foreign objects or materials, loose or
dusty material in voids, and the suspected presence and condition, or absence, of any bonding improvement agent;

9.1.7.3 Alternatively, should the plane of fracture occur partially or totally within the concrete layers adjacent to the bond
surface, the percentage of the total area subjected to this type of failure versus the percentage area where failure occurred at the
bond surface; and

9.1.7.4 Any unexpected features.

10. Precision and Bias

910.1 Precision—There are as yet insufficient data to support a statement—Precision of precision for this test method. A
statement will be method was calculated from results published in Saucier,4 which compared tensile strength of bonds and
unbonded concrete for ficve mixtures of varying proportions. These data only represent within laboratory data for a single
laboratory. A report of this analysis is on file at ASTM International Headquarters, as Research Report RR: C09-1025.5

10.1.1 The single-laboratory single-batch standard deviation for splitting tensile strength of unbonded concrete cores has been
found to be 23 psi [0.16 MPa]6 in 95 % of the cases. Therefore, results of te (sts on two cores taken from T the same bat Mch of
concrete should C differ by no more than 106 psi [0.73MPa]6 in 95 % of cases.

104.1.2) The single-laboratory single-batch standard deviation for splitting tensile bond strength of cores obtained from a
layered specimen has been found to be 38 psi [0.26 MPa]6 in 95 % of the cases. Therefore, results of tests on two cores taken from
the same batch of concrete should differ by no more than 106 psi [07.3 MPa] in 95 % of cases.

10.2 Bias—This test method has no bias because there is no standard material on which to estimate this property.

4 Saucier, K. L. “No-Slump Roller Compacted Concrete (RCC) for Use in Mass Concrete Construction,” Technical Report SL-84-17, U.S. Army Research and
Development Center, 3909 Halls Ferry Rd., Vicksburg, MS 39180, 1984.

5 Supporting data have been filed at ASTM International Headquarters and may be obtained by requesting Research Report RR: C09-1025.
6 These numbers represent, respectively, the (ls) and (d2s) limits as described in Practice C 670.
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11. Keywords

11.1 bond strength; bonding agents; concrete bonding; roller-compacted concretes

SUMMARY OF CHANGES

Committee C09 has identified the values determined can be defined only in terms location of selected changes
to this standard since the test method (from 7.4.1 last issue (C 1245 – 93) that may impact the use of P this
standard. (Approved July 10, 2003.)

(1) Updated 1.2 to reflect current wording for combine Cd inch-pound and SI units. Renumbered subsequent sections.
(2) Expanded 4.1 to provide more information to the user.
(3) Added Section 3.1 on Terminology.
(4) Expanded 6.1 to indicate various methods for casting cylinders.
(5) Added new paragraph 6.2 to provide user guidance in curing and moisture conditioning specimens.
(6) Added metric equivalent table (Table 1) for figures and revised SI unit conversions from soft to hard conversions throughout
the standard.
(7) Revised 7.3 to provide more clarity to the user.
(8) Revised Section 10 on Precision and Bias to include actual test results.
(9) Added new Section 11 for Keywords.

TABLE 1 Metric Equivalent for Figs. 3-10

in. mm

0.031 0.8
0.062 1.6
0.125 3.2
0.156 4.0
0.187 4.7
0.25 6.4
0.281 7.1
0.343 8.7
0.375 9.5
0.437 11
0.50 13
0.562 14
0.625 16
0.687 17
0.75 19
0.875 22
1.0 25

1.25 32
1.375 35
1.437 36
1.50 38
1.75 44
1.937 49
2.25 57
2.375 60
2.50 65
2.75 70
3.0 75

3.375 85
3.43 87
3.50 90
3.687 94
3.75 95
3.937 100
4.375 110
4.50 115
4.75 120
5.437 138
5.50 140
5.75 145
6.50 165
8.0 200

8.25 205
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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