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superscript epsilon (€) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope *

1.1 This test method covers the determination of flexural
bond strength of nonreinforced masonry by physical testing of
each joint of masonry prisms.

1.2 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 appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

C 67 Test Methods of Sampling and Testing Brick and
Structural Clay Tile?

C 140 Test Methods of Sampling and Testing Concrete
Masonry Units?

C 270 Specification for Mortar for Unit Masonry?

C 780 Test Method for Preconstruction and Construction
Evaluation of Mortars for Plain and Reinforced Unit
Masonry?

C 1357 Test Methods for Evaluating Masonry Bond
Strength?

3. Significance and Use

3.1 This test method is intended to provide a simple and
economical means for the determination of comparative values
of flexural bond strength. It may be used either on specimens
especially fabricated for bond strength evaluation or on speci-
mens cut from existing masonry.

3.2 The bond strengths determined from this test method
can be used as a means of evaluating the compatibility of
mortars and masonry units. It may also be used to determine
the effect on flexural bond strength of such factors as masonry

! This test method is under the jurisdiction of ASTM Committee C15 on
Manufactured Masonry Units and is the direct responsibility of Subcommittee
C15.04 on Research.
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unit and mortar properties, workmanship, curing conditions,
coatings on masonry units, or any other factors that may be of
concern.

3.3 Flexural bond strength determined by this test method
should not be interpreted as the flexural bond strength of a wall
constructed of the same material. However, results may be
used to predict the flexural strength of a wall. Nor should it be
interpreted as an indication of extent of bond for purposes of
water permeance evaluation.

4. Apparatus

4.1 The test apparatus is shown in Figs. 1-4. The upper and
lower clamping mechanisms shall be constructed as shown,
except that the hex head bolts are permitted to be replaced by
other tightening devices of equal, or greater, strength and
stiffness. The support frame shall be constructed as shown or
shall be constructed using configurations and materials of
equal, or greater, strength and stiffness. The testing apparatus
shall be constructed to apply the load vertically downward on
the upper clamping system in such a manner that the upper and
lower clamp do not come in contact during the tests. The prism
support system shall be able to accommodate the size of the
prism to be tested.

5. Sampling and Testing

5.1 Brick Masonry Units—Representative brick masonry
units shall be sampled and tested in accordance with Test
Methods C 67.

Note 1—Brick properties for which there are methods of test in Test
Methods C 67 that may be of interest are cold-water absorption, boiling-
water absorption, initial rate of absorption, and compressive strength.

5.2 Concrete Masonry Units—Representative concrete ma-
sonry units shall be sampled and tested in accordance with Test
Methods C 140.

5.3 Mortar—When mortar property testing is specified, the
compressive strength, air content, initial flow, cone penetration,
and water retention shall be determined in accordance with the
requirements of Specification C 270 or Test Method C 780.

*A Summary of Changes section appears at the end of this standard.
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FIG. 1 Bond Wrench Testing Apparatus

6. Test Specimen

6.1 The test specimen shall consist of a prism, two or more
units in height, with a minimum width (b) of 4 in. (see Note 2)
as shown in Fig. X1.1. Any type of masonry unit and mortar
may be used.

Note 2—It is recommended that a width (b) of 1 full masonry unit be
used. However, full widths may not be possible for samples obtained in
accordance with 6.3.2.

6.2 A minimum of five joints shall be tested, using mortar
joints ¥% * Vie in. (9.5 %= 1.5 mm) or as specified.

6.3 Prisms may be constructed in a laboratory or in the field
or may be removed from existing masonry.

6.3.1 Prisms Fabricated in Laboratory or Field:

6.3.1.1 Set the first unit of each prism on a firm, horizontal
surface without the use of mortar.

Note 3—An alignment device may be used to ensure plumbness and
joint thickness uniformity.

6.3.1.2 Place a full or face shell mortar bed on all units
without furrowing unless the effect of furrowing is being
studied.

6.3.1.3 Immediately place the next course on the mortar bed
and tap it to proper level and joint thickness. One face of each
prism shall be in a nearly true plane.

6.3.1.4 Repeat 6.3.1.2 and 6.3.1.3 until the prisms are the
desired height. Then 1 = V4 h after completion of construction,
place two of the masonry units of the type used to construct the
prism upon the top course. Identify all specimens using a
water-resistant marker.

6.3.1.5 Joints may be tooled or struck flush, depending upon
the desired test conditions. If tooling is required, tool only the
joints on one face of each prism.

6.3.1.6 Generally, all prisms should be cured for 28 days;
however, different periods of time may be used provided the
relationship between that period and 28 days strength has been
established, or if the effect of age is the parameter being
studied. Prisms fabricated in the laboratory shall be cured in
laboratory air. It is recommended that the laboratory air be
maintained at a temperature of 75 = 15°F (24 = 8°C), with a
relative humidity between 30 and 70 %. Temperature and
humidity shall be recorded and reported. Closer controls on
temperature and humidity (for example, self cure in a plastic
membrane) are permitted, and may result in less variation of
test results.

Note 4—Workmanship during fabrication, temperature of the materials
during fabrication, curing conditions, time between removal from moist
curing to test, and other factors may affect the bond strengths measured by
this test. Standardized specimen fabrication and curing procedures that
attempt to control these variables are prescribed in Test Methods C 1357.

6.3.1.7 When prisms are made during construction at the job
site, they shall be constructed in a location where they will not
be disturbed, but will be subjected to atmospheric conditions
similar to those in the masonry structure whose properties they
are intended to represent.

6.3.2 Prisms Obtained from Existing Masonry:

6.3.2.1 Using a portable hand held masonry saw, cut all
edges adjacent to the prism being removed. If embedments are
embedded in the intended sample, cut and remove sufficient
adjacent masonry to permit cutting the embedments.

6.3.2.2 Identify all samples with a water-resistant marker.

6.3.2.3 Where mortar fins and extrusions project from the
specimen to the extent that they may interfere with the

attachment of the bond wrench, they shallbgmfelms
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FIG. 2 Bond Wrench Frame and Elevation

causing damage to the specimen. Remove only enough mate-
rial to enable proper attachment of the bond wrench.

6.3.3 Handling Prisms—Prisms shall receive a minimum of
handling, and shall be handled in such a way that the joints will
not be subjected to tensile stresses.

Note 5—One method to guard against tension stresses is to use a
strapping apparatus (box bander) around the specimen which creates
compression perpendicular to the bed joints.

7. Procedure

7.1 Place the prism vertically in the support frame as shown
in Fig. 1, and clamp firmly into a locked position using the
lower clamping bracket. Orient the prism so that the face of the
joint intended to be subjected to flexural tension is on the same
side of the specimen as the clamping screws. The prism shall
be positioned at the required elevation that results in a single
brick projecting above the lower clamping bracket.

7.2 Attach the upper clamping bracket to the top brick as
shown in Fig. 1. Tighten each clamping bolt using a torque not
greater than 50 Ibf-in. (5.7 N-m).

7.3 Lower base support away from the bottom of the brick
prism so that no contact occurs during testing.

7.4 Apply the load at a uniform rate so that the total load is
applied in not less than 1 min or more than 3 min. Measure
load (see Note 6) to an accuracy of £2 % with maximum error
of 5 1bf (22 N).

Note 6—The load indicated in Fig. 1 may be applied by any means,
such as a testing machine, hydraulic jack, dead weights, etc. but must be
within =3° of vertical. Load may be measured using the testing machine
indicator, proving ring, load cell, or any device capable of the prescribed
precision. Special attention must be given to non-recording load measur-
ing devices. Since failure of the specimen is sudden, the device must be
continuously monitored or the failure load will be lost.
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N Q TE S: TEN PART REQ. SPEC.

STEEL SPACER 17 x 1" x 3/8" FLAT BAR STOCK
1. ALL PARTS TO BE SECURELY = -
ARC WELDED AS SHOWN. SLIDING TUBE 20 " x 1 1/2" x 0.08 STL. SO. TUBE

4
5
" 6 | LOWER CLAMP BRT. ASSEMBLY
USE A MIN. OF 1/4" FILLET 7
8
9

WELD ALONG LONG SIDES OF SuPoRT :—,01‘/{23 ’;4 T//::'x :L/‘:,T' ?fARTS;:gKSTOCK
PARTS EXCEPT AS SHOWN

USE E—70—XX ELECTRODES. 50" x 1 1/2" x 0.08 STL. SQ. TUBE
12" x 3/4" x 1/8"

BRACE

BRACE

10 [ NEOPRENE INSERT

2. PAINT FRAME BLUE DUR-—A-GRAIIN 1 | TUBE 15" x 1.1/2" x 0.08 STL. SO. TUBE
STANDARD HSS59BE253 12 | NEOPRENE INSERT 12" x 1" x 1/8"
13 [ TuBE 18 "x 1 1/2" x 0.08 STL. SQ. TUBE
3. DTS?S&%EISININB?S%ETS INDICATE 14 | BRACE 23 13/16" x 1 1/2"x 0.08 STL. SQ. TUBE
15 | TUBE 34 1/2" x 1 1/2" x 0.08 STL. SQ. TUBE
4. ALL STEEL A 36 GRADE MINIMUM 16 | PRISM BASE SUPPORT ASSEMBLY

17 | TUBE

35 1/2"x1 1/2"x0.08 STL. SQ. TUBE
5. ALL FASTENERS A307 GRADE MINIMUM  [1gTurpeR CLAWP BRT.

ASSEMBLY
6. ALL NEOPRENE MINIMUM 19 | NEOPRENE INSERT 10" x 1-1/2" x 1/8"

2
1
1
2
2
2
1
1
1
2
2
2
1
2
1
1
20| 1/2°—13x10° HEX SCREW 2 | STeEL zP
70 DUROMETER HARDNESS 21|1/2° FLAT WASHER 4 | STEEL 2.P 9701-0038
1
2
2
2
2
1
1
2
1
2
1
1
2
2
2
1
1

22| PLATE 14 5/8"x8"x1/4"

23| TUBE 18" x 1 1/2" x 0.080 SQ. STL. TUBE
24)11/2" - 13 HEX NUT
25[1/2" - 13 x 8" HEX BOLT
26]5/8"—18x6 HEX SCREW

96010045
MACHINE THREADS OFF LAST 1/2° TO 0.55¢

27] SIDE 147x3"x1/2" BAR STOCK

28| FLOATING PLATE 7 1/2"°x2"x1/2" BAR STOCK

29| ROLL PIN 1/2" DIAx2"

30| SLIDE 15"x2"x1" ALUMINUM BAR

31 | SIDE 9 7/8"x3"x1/2" FLAT BAR STOCK
32| TOP PLATE 14"x2"x1/2" FLAT BAR STOCK

33| SIDE 14"x2 1/8"x1" FLAT BAR STOCK
34| PLATE 12"x2"x1/2" FLAT BAR STOCK
35| SHCS 1/4"~20x1"

36 | HOLDER
37| LOADING BLOCK
38| JOINT

2"x1/2°x1/2" STEEL BAR
STEEL
2"x1"x1/4"

1/4" (6.3) Portial Penetration weld, ground flush
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FIG. 3 Material List and Detail Drawings
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