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This standard is issued under the fixed designation C 67; 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 €) 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* E 4 Practices for Force Verification of Testing Machthes

1.1 These test methods cover procedures for the sampling E 6 Terminology Relating to Methods of Mechanical Test-
and testing of brick and structural clay tile. Although not ing*
necessarily applicable to all types of units, tests include3 Terminology
modulus of rupture, compressive strength, absorption, satura- L i )
tion coefficient, effect of freezing and thawing, efflorescence, 3-1 Definitions—Terminology E 6 and Terminology C 43
initial rate of absorption and determination of weight, size,Shall be considered as applying to the terms used in these test
warpage, length change, and void area. (Additional methods dpethods.
test pertinent to ceramic glazed facing tile are included in :
Specification C 126.) 4 Samplmg. )

1.2 The text of this standard references notes and footnotes 4-1 Selection of Test Specimenor the purpose of these
which provide explanatory material. These notes and footnote€sts, whole full-size brick or tile units shall be selected by the

(excluding those in tables and figures) shall not be considereggrchaser or by the purchaser's authorized representative.
as requirements of the standard. Specimens shall be representative of the lot of units from

which they are selected and shall include specimens represen-
Note l—_The testing Iabqratory pgrforming this test method should betgtive of the complete range of colors, textures, and sizes and
evaluated in accordance with Practice C 1093. shall be free of dirt, mud, mortar, or other foreign materials
1.3 Unless otherwise indicated, the values stated in inchanassociated with the manufacturing process.
pound units are to be regarded as the standard. The values4.2 Number of Specimens
given in parentheses are for information only. 4.2.1 Brick—For the modulus of rupture, compressive
1.4 This standard does not purport to address all of thestrength, abrasion resistance, and absorption determinations, at
safety concerns, if any, associated with its use. It is thdeast ten individual brick shall be selected for lots of 1 000 000
responsibility of the user of this standard to establish appro-brick or fraction thereof. For larger lots, five additional
priate safety and health practices and determine the applicaspecimens shall be selected from each additional 500 000 brick
bility of regulatory limitations prior to use. or fraction thereof. Additional specimens are taken at the
discretion of the purchaser.

2. Referenced Documents 4.2.2 Structural Clay Tile—For the weight determination

2.1 ASTM Standards: and for compressive strength and absorption tests, at least five
C 43 Terminology of Structural Clay Produgts tile shall be selected from each lot of 250 tons (226.8 Mg) or
C 126 Specification for Ceramic Glazed Structural Clayfraction thereof. For larger lots, five additional specimens shall
Facing Tile, Facing Brick, and Solid Masonry Urfits be tested for each 500 tons (453.6 Mg) or fraction thereof. In
C 150 Specification for Portland Cem&nt no case shall less than five tile be taken. Additional specimens
C 1093 Practice for Accreditation of Testing Agencies forare taken at the discretion of the purchaser.
Unit Masonry 4.3 ldentification—Each specimen shall be marked so that it

may be identified at any time. Markings shall cover not more
than 5 % of the superficial area of the specimen.

! These test methods are under the jurisdiction of Committee C15 on Manufacs Specimen Preparation
tured Masonry Units and is the direct responsibility of Subcommittee C15.02 on . . .
Brick and Structural Clay Tile. 5.1 Weight Determination
Current edition approved January 10, 2003. Published August 2003. Originally 5.1.1 Drying—Dry the test specimens in a ventilated oven

published as C 67 — 37T and C 112 — 34T. Last previous edition approved in 200%1 230 to 239°F (110 to 11500) for not less than 24 h and until
as C 67 —02c.

2 Annual Book of ASTM Standardgol 04.05.
3 Annual Book of ASTM Standardgol 04.01.
4 Annual Book of ASTM Standagdgol 03.01.

*A Summary of Changes section appears at the end of this standard.
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two successive weighings at intervals of 2 h show an increment 6.2.2 Make sure the supports for the test specimen are free
of loss not greater than 0.2 % of the last previously determinetb rotate in the longitudinal and transverse directions of the test

weight of the specimen. specimen and adjust them so that they will exert no force in
5.1.2 Cooling—Atfter drying, cool the specimens in a drying these directions. _ _
room maintained at a temperature of #515°F (24 + 8°C), 6.2.3 Speed of Testinrg The rate of loading shall not exceed

with a relative humidity between 30 and 70 %. Store the unit2000 Ibf (8896 N)/min. but this requirement is considered as
free from drafts, unstacked, with separate placement, for R6iNg met if the speed of the moving head of the testing
period of at least 4 h and until the surface temperature is withif?@chine immediately prior to application of the load is not
5°F (2.8°C) of the drying room temperature. Do not useMOre than 0.05 in. (1.27 mm)/min.

specimens noticeably warm to the touch for any test requiring
dry units. The specimens shall be stored in the drying room
with the required temperature and humidity maintained unti®

6.3 Calculation and Report
6.3.1 Calculate and report the modulus of rupture of each
pecimen to the nearest 1 psi (0.01 MPa) as follows:

tested. S=3W(1/2-x)/bd @)
5.1.2.1 An alternative method of cooling the specimens to,hare:

approximate room temperature shall be permitted as follows:s = modulus of rupture of the specimen at the plane of

Store units, unstacked, with separate placement, in a ventilated failure, Ib/in? (Pa),

room maintained at a temperature of Z515°F (24+ 8°C), W = maximum load indicated by the testing machine, Ibf

with a relative humidity between 30 and 70 % for a period of (N),

4 h and until the surface temperature is within 5°F (2.8°C) of | distance between the supports, in. (mm),

the ventilated room temperature, with a current of air from anb net width, (face to face minus voids), of the specimen
electric fan passing over them for a period of at least 2 h. The at the plane of failure, in. (mm), _
specimens shall be stored in the ventilated room with thed depth, (bed surface to bed surface), of the specimen at

required temperature and humidity maintained until tested. the plane of failure, in. (mm), and ,
5.1.3 Weighing and Repart X = average distance from the midspan of the specimen to

the plane of failure measured in the direction of the

5131 Welgh fiVe dl’y fu” SiZ_e SpeCimenS. The Scale or Span a|0ng the Center"ne Of the bed Surface Subjected
balance used shall have a capacity of not less than 3000 g and to tension, in. (mm).
shall be sensitive to 0.5 g. 6.3.2 Calculate and report the average of the modulus of

5.1.3.2 Report results separately for each specimen to theipture determinations to the nearest 1 psi (0.01 MPa).

nearest 0.1 g, with the average of all specimens tested to the _
nearest 0.1 g. 7. Compressive Strength

5.2 Removal of Silicone Coatings from Brick Ur#t3he 7.1 Test Specimens _ _
silicone coatings intended to be removed by this process are 7-1.1 Brick—The test specimens shall consist of dry half
any of the various polymeric organic silicone compounds use@'ick (see 5.1.1), the full height and width of the unit, with a

for water-resistant coatings of brick units. Heat the brick at 950€ngth equal to one half the full length of the unitl in. (25.4
+ 50°F (510+ 28°C) in an oxidizing atmosphere for a period MM). €xcept as described below. If the test specimen, described

of not less than 3 h. The rate of heating and cooling shall noPOVe, exceeds the testing machine capacity, the test specimens
exceed 300°F (149°C) per h. shall consist of dry pieces of brick, the full height and width of

the unit, with a length not less than one quarter of the full
Note 2—Where indicated for specific individual tests, additional speci-length of the unit, and with a gross cross-sectional area

men preparation may be required. perpendicular to bearing not less than 14 {{90.3 cnf). Test
specimens shall be obtained by any method that will produce,
6. Modulus of Rupture (Flexure Test) without shattering or cracking, a specimen with approximately

6.1 Test SpecimensThe test specimens shall consist of Plane and parallel ends. Five specimens shall be tested.

whole dry full-size units (see 5.1.1). Five such specimens sha]l 7-1.2 Structural Clay Tile—Test five dry tile specimens in a
be tested. bearing bed length equal to the widthl in. (25.4 mm); or test

6.2 Procedure full-size units.
' 7.2 Capping Test Specimens

6.2.1 Support the test specimen flatwise unless specified and7 5 1 |l specimens shall be dry and cool within the
reported otherwise (that is, apply the load in the direction of thffneaning of 5.1.1 and 5.1.2 before any portion of the capping
depth of the unit) on a span approximately 1 in. (25.4 mm) lesgrocedure is carried out.
than the basic unit length and loaded at midspan. If the 7.2.2 If the surface which will become bearing surfaces
specimens have recesses (panels or depressions) place thenggfing the compression test are recessed or paneled, fill the
that such recesses are on the compression side. Apply the logépressions with a mortar composed of 1 part by weight of
to the upper surface of the specimen through a steel bearinguick-hardening cement conforming to the requirements for
plate¥a in. (6.35 mm) in thickness and7iin. (38.10 mm) in  Type Il cement of Specification C 150, and 2 parts by weight
width and of a length at least equal to the width of theof sand. Age the specimens at least 48 h before capping them.
specimen. Where the recess exceedsin. (12.7 mm), use a brick or tile
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slab section or metal plate as a core fill. Cap the test specimemsen to minimize wear of the lower platen of the machine. The
using one of the two procedures described in 7.2.3 and 7.2.4earing block surfaces intended for contact with the specimen
7.2.3 Gypsum Capping-Coat the two opposite bearing shall have a hardness not less than HRC60 (HB 620). These
surfaces of each specimen with shellac and allow to dnsurfaces shall not depart from plane surfaces by more than
thoroughly. Bed one of the dry shellacked surfaces of thé.001 in. (0.03 mm). When the bearing area of the spherical
specimen in a thin coat of neat paste of calcined gypsunbearing block is not sufficient to cover the area of the specimen,
(plaster of paris) that has been spread on an oiled nonabsorbeaiace a steel plate with surfaces machined to true planes within
plate, such as glass or machined metal. The casting surface 0.001 in. (0.03 mm), and with a thickness equal to at least
plate shall be plane within 0.003 in. (0.076 mm) in 16 in.one third of the distance from the edge of the spherical bearing
(406.4 mm) and sufficiently rigid; and so supported that it will to the most distant corner between the spherical bearing block
not be measurably deflected during the capping operatiorand the capped specimen.
Lightly coat it with oil or other suitable material. Repeat this 7.3.4 Speed of TestirgApply the load, up to one half of the
procedure with the other shellacked surface. Take care that thexpected maximum load, at any convenient rate, after which,
opposite bearing surfaces so formed will be approximatehadijust the controls of the machine so that the remaining load is
parallel and perpendicular to the vertical axis of the specime@applied at a uniform rate in not less than 1 nor more than 2 min.
and the thickness of the caps will be approximately the same 7.4 Calculation and Report
and not exceedings in. (3.18 mm). Age the caps at least 24 h  7.4.1 Calculate and report the compressive strength of each

before testing the specimens. specimen to the nearest 10 psi (0.01 MPa) as follows:

Note 3—A rapid-setting industrial type gypsum is frequently used for Compressive strength, & W/ A (2
capping.

where:

7.2.4 Sulfur-Filler Capping—Use a mixture containing 40 C = compressive strength of the specimen, 16/{or
to 60 weight % sulfur, the remainder being ground fire clay or kg/cn?) (or Pa-16),
other suitable inert material passing a No. 100 (150-um) sieveN. = maximum load, Ibf, (or kgf) (or N), indicated by the
with or without plasticizer. The casting surface plate require- testing machine, and
ments shall be as described in 7.2.3. Place four 1-in. (25.4-mmp = average of the gross areas of the upper and lower
square steel bars on the surface plate to form a rectangular bearing surfaces of the specimen?ifr cn¥).

m0|d approximately’/z in. (,12'7 mm) greater in eith_er inSiqe Note 4—When compressive strength is to be based on net area
dimension than the specimen. Heat the sulfur mixture in @example: clay floor tile), substitute fdk in the above formula the net

thermostatically controlled heating pot to a temperature suffiarea, in in? (or cnd), of the fired clay in the section of minimum area
cient to maintain fluidity for a reasonable period of time afterperpendicular to the direction of the load.
contact with the surface being capped. Take care to prevent7 4 2 calculate and report the average of the compressive

the mold to a depth o¥s in. (6.35 mm) with molten sulfur

material. Place the surface of the unit to be capped quickly if: Absorption
the liquid, and hold the specimen so that its vertical axis is at 8.1 Accuracy of Weighings
right angles to the capping surface. The thickness of the caps 8.1.1 Brick—The scale or balance used shall have a capacity
shall be approximately the same. Allow the unit to remainof not less than 2000 g, and shall be sensitive to 0.5 g.
undisturbed until solidification is complete. Allow the caps to 8.1.2 Tile—The balance used shall be sensitive to within
cool for a minimum of 2 h before testing the specimens. 0.2 % of the weight of the smallest specimen tested.

7.3 Procedure 8.2 Test Specimens

7.3.1 Test brick specimens flatwise (that is, the load shall be 8.2.1 Brick—The test specimens shall consist of half brick
applied in the direction of the depth of the brick). Testconforming to the requirements of 7.1.1. Five specimens shall
structural clay tile specimens in a position such that the load iBe tested.
applied in the same direction as in service. Center the speci- 8.2.2 Tile—The specimens for the absorption test shall
mens under the spherical upper bearing withia in. (1.59  consist of five tile or three representative pieces from each of

mm). these five tile. If small pieces are used, take two from the shell
7.3.2 The testing machine shall conform to the requirementand one from an interior web, the weight of each piece being
of Practices E 4. not less than 227 g. The specimens shall have had their rough

7.3.3 The upper bearing shall be a spherically seatecedges or loose particles ground off and, if taken from tile that
hardened metal block firmly attached at the center of the uppérave been subjected to compressive strength tests, specimens
head of the machine. The center of the sphere shall lie at thehall be free of cracks due to failure in compression.
center of the surface of the block in contact with the specimen. 8.3 5-h and 24-h Submersion Tests
The block shall be closely held in its spherical seat, but shall be 8.3.1 Procedure
free to turn in any direction, and its perimeter shall have at least 8.3.1.1 Dry and cool the test specimens in accordance with
Y4 in. (6.35 mm) clearance from the head to allow for5.1.1 and 5.1.2 and weigh each one.
specimens whose bearing surfaces are not exactly parallel. The8.3.1.2 Saturatior—Submerge the dry, cooled specimen,
diameter of the bearing surface shall be at least 5 in. (127.0@ithout preliminary partial immersion, in clean water (soft,
mm). Use a hardened metal bearing block beneath the spedistilled or rain water) at 60 to 86°F (15.5 to 30°C) for the
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specified time. Remove the specimen, wipe off the surfacew, > = saturated weight of the specimen after 5-h sub-
water with a damp cloth and weigh the specimen. Complete mersion in boiling water.
weighing of each specimen within 5 min after removing the 852 Calculate and report the average saturation coefficient
specimen from the bath. of all specimens to the nearest 0.01.

8.3.2 Calculation and Report

8.3.2.1 Calculate and report the cold water absorption 0. Freezing and Thawing
each specimen to the nearest 0.1 % as follows: 9.1 Apparatus

Absorption, %= 100W, — Wy) / W, 3) 9.1.1 Compressor, Freezing Chamber, and Circulatofr
such design and capacity that the temperature of the air in the
freezing chamber will not exceed 16°F (-9°C) 1h after
introducing the maximum charge of units, initially at a tem-

where:
Wy dry weight of the specimen, and
W,

s saturated weight of the specimen after submersion mperature not exceeding 90°F (32°C).

cold water. . .
9.1.2 Trays and Containersshallow, metal, having an
_ 8.3.2.2 Calcylate and report the average cold water absorpsciqe depth of ¥ + ¥ in. (38.1% 12.7 mm), and of suitable
tion of all specimens to thg .nearest 0.1 %. strength and size so that the tray with a charge of frozen units
8.4 1-h, 2-h, and 5-h Boiling Tests can be removed from the freezing chamber by one man.
8.4.1 Test SpecimensThe test specimens shall be the same 9.1.3 Balance having a capacity of not less than 2000 g and
five specimens used in the 5-h or 24-h cold-water submersiogensitive to 0.5 g.
test where required and shall be used in the state of saturation9.1.4 Drying Oventhat provides a free circulation of air
existing at the completion of that test. through the oven and is capable of maintaining a temperature
8.4.2 Procedure between 230 and 239°F (110 and 115°C).
8.4.2.1 Return the specimen that has been subjected to the9.1.5 Thawing Tankof such dimensions as to permit com-
cold-water submersion to the bath, and subject it to the boilingplete submersion of the specimens in their trays. Adequate
test as described in 8.4.2.2. means shall be provided so that the water in the tank may be
8.4.2.2 Submerge the specimen in clean water (soft, distille§€pt at a temperature of 75 10°F (24+ 5.5°C).
or rain water) at 60 to 86°F (15.5 to 30°C) in such a manner 9.1.6 Drying Room maintained at a temperature of 75
that water circulates freely on all sides of the specimen. Heat5°F (24 + 8°C), with a relative humidity between 30 and
the water to boiling, within 1 h, boil continuously for specified 70 %, and free from drafts.
time, and then allow to cool to 60 to 86°F (15.5 to 30°C) by 9.2 Test Specimens
natural loss of heat. Remove the specimen, wipe off the surface 9.2.1 Brick—The test specimens shall consist of half brick
water with a damp cloth, and weigh the specimen. Complet&ith approximately plane and parallel ends. If necessary, the
weighing of each specimen within 5 min after removing therough ends may be smoothed by trimming off a thin section
specimen from the bath. with a masonry saw. The specimens shall be free from
8.4.2.3 If the tank is equipped with a drain so that water aghattering or unsoundness, visually observed, resulting from
60 to 86°F (15.5 to 30°C) passes through the tank continuousi{€ flexure or from the absorption tests. Additionally, prepare

and at such a rate that a complete change of water takes plag@€cimens by removing all loosely adhering particles, sand or
in not more than 2 min, make weighings at the end of 1 h. €dge shards from the surface or cores. Test five specimens.

9.2.2 Structural Clay Tile—The test specimens shall consist
Pf five tile or of a cell not less than 4 in. (101.6 mm) in length
sawed from each of the five tile.

9.3 Procedure

8.4.3 Calculation and Report

8.4.3.1 Calculate and report the boiling water absorption o
each specimen to the nearest 0.1 % as follows:

Absorption, %= 10QW, — W) / Wy 4) 9.3.1 Dry and cool the test specimens as prescribed in 5.1.1
where: and 5.1.2 and weigh aqd record the qlry weight of each.
W, = dry weight of the specimen, and ~ 9.3.2 Carefully examine each specimen for cracks. A crack
W, = saturated weight of the specimen after submersion iniS defined as a fissure or separation visible to a person with
boiling water. normal vision from a distance of one foot under an illumination

pf not less than 50 fc. Mark each crack its full length with an

.4.3.2 Calculat t th boili t . :
8.4.3.2 Calculate and report the average boiling water a ndelible felt marking pen,

sorption of all specimens to the nearest 0.1 %. . .
P : P ; ° 9.3.3 Submerge the test specimens in the water of the
8.5 Saturation Coefficient .
thawing tank for 4= %2 h.

8.5.1 Calculate and report the saturation coefficient of each 9.3.4 Remove the specimens from the thawing tank and
specimen to the nearest 0.01 as follows: stand them in the freezing trays with one of their head faces

Saturation coefficient= WZ — W4 / W, ° — W, (5) down. Head face is defined as the end surfaces of a whole
_ rectangular brick (which have the smallest area). A space of at
v\X/here. _ dry weight of the specimen least¥z in. (12.7 mm) shall separate the specimens as placed
~ . - in the tray. Pour sufficient water into the tr h h

WZZ = saturated weight of the specimen after 24-h sub- the tray. Pour suficient water into the trays so that eac

specimen stands ik in. depth of water and then place the

mersion in cold water, and trays and their contents in the freezing chamber for-2@ h.
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9.3.5 Remove the trays from the freezing chamber after 201935.5 cri) of water surface is provided. The bottom of the
+ 1 h and totally immerse them and their contents in the watetray shall provide a plane, horizontal upper surface, when
of the thawing tank for 4t %> h. suitably supported, so that an area not less than 8 in. (203.2

9.3.6 Freeze the test specimens by the procedure in 9.3mm) in length by 6 in. (152.4 mm) in width will be level when
one cycle each day of the normal work week. Following the 4tested by a spirit level.

+ ¥ h thawing after the last freeze-thaw cycle of the normal 10.1.2 Supports for Brick-Two noncorrodible metal sup-
work week, remove the specimens from the trays and storports consisting of bars between 5 and 6 in. (127.00 and 152.5
them for 44= 1 h in the drying room. Do not stack or pile mm) in length, having triangular, half-round, or rectangular
units. Provide a space of at least 1 in. (25.4 mm) between atiross sections such that the thickness (height) will be approxi-
specimens. Following this period of air drying, inspect themately ¥4 in. (6.35 mm). The thickness of the two bars shall
specimens, submerge them in the water of the thawing tank fagree within 0.001 in. (0.03 mm) and, if the bars are rectan-
4 + ¥ h, and again subject them to a normal week of freezinggular in cross section, their width shall not excégel in. (1.94

and thawing cycles in accordance with 9.3.4 and 9.3.5. Whemm).

a normal 5-day work week is interrupted, put specimens into a 10.1.3 Means for Maintaining Constant Water Level
drying cycle which may extend past the 441 h drying time  Suitable means for controlling the water level above the upper
outlined in the procedures of this section. surface of the supports for the brick within0.01 in. (0.25

9.3.7 Continue the alternations of drying and submersion iimm) (see Note 5), including means for adding water to the tray
water for 4 = ¥ h, followed by 5 cycles of freezing and at a rate corresponding to the rate of removal by the brick
thawing or the number of cycles needed to complete a normalndergoing test (see Note 6). For use in checking the adequacy
work week, until a total of 50 cycles of freezing and thawing of the method of controlling the rate of flow of the added water,
has been completed. Stop the test if the test specimen develogsreference brick or half brick shall be provided whose
a crack as defined in 9.4.3, breaks, or appears to have lost madesplacement ir¥s in. (3.18 mm) of water corresponds to the
than 3 % of its original weight by disintegration as judged bybrick or half brick to be tested within=2.5 %. Completely
visual inspection. submerge the reference brick in water for not less than 3 h

9.3.8 After completion of 50 cycles, or when the testpreceding its use.
specimen has been withdrawn from test as a result of disinte- N . - .

ote 5—A suitable means for obtaining accuracy in control of the

gration, dry and weigh the specimen as prescribed in 9.3.1. water level may be provided by attaching to the end of one of the bars two

9.4 Calculations, Examination, Rating.and REport stiff metal wires that project upward and return, terminating in points; one
9.4.1 Calculation—Calculate the loss in weight as a per- of which is¥% - 0.01 in. (3.18 - 0.25 mm) and the othiégr + 0.01 in.
centage of the original weight of the dried specimen. (3.18 + 0.25 mm) above the upper surface or edge of the bar. Such precise

9.4.2 Examinatior—Re-examine the surface of the speci- adjustment is obtainable by the use of depth plates or a micrometer
mens for cracks (see 9.3.2) and record the presence of any négyroscope. When the water level with respect to the upper surface or
€ag

. - . . e of the bar is adjusted so that the lower point dimples the water
cracks developed during the freezing-thawing testing proceéurface when viewed by reflected light and the upper point is not in

dure. _Measure an_d record the Ieng_th_ of the_ new _CraCk%ontact with the water, the water level is within the limits specified. Any
Examine the specimen for gradual disintegration during thether suitable means for fixing an maintaining a constant depth of

freeze-thaw process. immersion may be used if equivalent accuracy is obtained. As an example
9.4.3 Rating—A specimen is considered to fail the freezing of such other suitable means, there may be mentioned the use of rigid
and thawing test under any one of three circumstances: ~ SUpports movable with respect to the water level.

9.4.3.1 Weight Loss-A gradual disintegration resulting ina  Note 6—A rubber tube leading from a siphon or gravity feed and

weight loss of greater than that required by the referenced unfi©s€d by a spring clip will provide a suitable manual control. The
so-called “chicken-feed” devices as a rule lack sensitivity and do not

specification for the approprlat_e classification. . operate with the very small changes in water level permissible in this test.
9.4.3.2 Breakage—The specimen separates into two or

more pieces, or 10.1.4 Balance having a capacity of not less than 3000 g,
9.4.3.3 Cracking—A specimen develops a crack during the and sensitive to 0.5 g. _ _
freezing and thawing procedure that exceeds in length the 10.1.5Drying Oven conforming to the requirements of

minimum dimension of the specimen. 9.1.4. o
If none of the above circumstances occur, the specimens are10.1.6 Constant-Temperature Ropmaintained at a tem-
considered to pass the freezing and thawing test. perature of 70+ 2.5°F (21 1.4°C).

9.4.4 Report—The report shall state whether the sample 10.1.7 Timing Device—A suitable timing device, preferably
passed or failed the test. Any failures shall include the rating Stop watch or stop clock, which shall indicate a time of 1 min
and the reason for classification as a failure and the number & the nearest 1 s.
cycles causing failure in the event failure occurs prior to 50 10.2 Test Specimensonsisting of whole brick. Five speci-

cycles. mens shall be tested.
10.3 Procedure
10. Initial Rate of Absorption (Suction) (Laboratory Test) 10.3.1 The initial rate of absorption shall be determined for
10.1 Apparatus the test specimen as specified, either oven-dried or ambient

10.1.1 Trays or Containers-Watertight trays or containers, air-dried. If not specified, the initial rate of absorption shall be
having an inside depth of not less thianin. (12.7 mm), and of  determined for the test specimens oven-dried. Dry and cool the
such length and width that an area of not less than 300 intest specimens in accordance with the applicable procedures
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10.3.1.1 or 10.3.1.2. Complete the test procedure in accordancg gain in weight corrected to basis of 303r{193.55

with 10.3.2, 10.3.3, and 10.3.4. cn) flatwise area,
Note 7—There is no correlated relationship between the value of initial \va actual gain in weight of specimen, g,

rate of absorption for ambient air-dried and oven-dried units. The testB length of specimen, in., (cm), and

methods provide different information. width of specimen, in., (Cm). _ _
10.4.3 Report the corrected gain in weight, of each

10.3.1.10ven-dried Procedure-Dry and cool the test gpecimen to the nearest 0.1 g, as the initial rate of absorption
specimens in accordance with 5.1.1 and 5.1.2. in 1 min.

10.3.1.2Ambient Air-dried Procedure-Store units un- 1044 If the test specimen is a cored brick, calculate the net
stacked, with separate placement in a ventilated room mairgrea and substitute fdrB in the equation given in 10.4.2.
tained at a temperature of 2515°F (24+ 8°C) with arelative  Report the corrected gain in weigbt, of each specimen to the
humidity between 30 % and 70 % for a period of 4 h, with anearest 0.1 g, as the initial rate of absorption in 1 min.
current of air from an electric fan passing over them for a 1045 If specimen is non-prismatic, calculate the net area
period of at least 2 h. Continue until two successive weighings,y suitable geometric means and substitute lf@ in the
at intervals 62 h show an increment of loss not greater thanequaﬂon given in 10.4.2.
0.2 % of the last previously determined weight of the speci- 10,5 Calculate and report the average initial rate of absorp-
men. _ tion of all specimens tested to the nearest 0.1 g/min/30

10.3.2 Measure to the nearest 0.05 in. (1.27 mm) the lengtjh 2 (193.55 crf).
and width of the flatwise surface of the test SpeCimen of 10.6 Report the method of dry|ng as oven-dried (|n accor-

rectangular units or determine the area of other shapes ance with 10.3.1.1) or ambient air-dried (in accordance with
similar accuracy that will be in contact with the water. Weigh10.3.1.2).

the specimen to the nearest 0.5 g.
10.3.3 Adjust the position of the tray for the absorption testi1. Efforescence
so that the upper surface of its bottom will be level when tested
by a spirit level, and set the saturated reference brick (10.1.3)
in place on top of the supports. Add water until the water Ieveltr
is ¥s = 0.01 in. (3.18*= 0.25 mm) above the top of the
supports. When testing tile with scored bed surfaces, the dep
of water level is¥s = 0.01 in. plus the depth of scores. d

11.1 Apparatus

11.1.1 Trays and Containers-Watertight shallow pans or
ays made of corrosion-resistant metal or other material that
ill not provide soluble salts when in contact with distilled
ater containing leachings from brick. The pan shall be of such

2" X -\ evaporated each day, suitable apparatus shall be provided for
+ 1 s) keep the water level within the prescribed limits bykeeping a constant level of water in the pan.

aqding water as rquired. At the en_d of 1 minls, lift the 11.1.2 Drying Room conforming to the requirements of
brick from contact with the water, wipe off the surface water 1.6

with a damp cloth, and reweigh the brick to the nearest 0.59. 4 - . , _
Wiping shall be completed within 10 s of removal from contact 112'1'3 Drying Oven conforming to the requirements of

with the water, and weighing shall be completed within 2 min. '1'1 2 Test Specimens

NoTe 8—Place the brick in contact with the water quickly, but without ~ 11.2.1 The sample shall consist of ten full-size brick.
splashing. Set the brick in position with a rocking motion to avoid the 11.2.2 The ten specimens shall be sorted into five pairs so
entrapping of air on its under surface. Test brick with frogs or depressionghat both specimens of each pair will have the same appearance
in one flatwise surface with the frog or depression uppermost. Test moldegq nearly as possible.
brick with the struck face down. . . .

11.3 Preparation of SpecimersRemove by brushing any

10.4 Calculation and Report adhering dirt that might be mistaken for efflorescence. Dry the

10.4.1 The difference in weight in grams between the initialspecimens and cool them as prescribed in 5.1.1 and 5.1.2.
and final weighings is the weight in grams of water absorbed 11.3.1 Calculate the weight per unit area of each specimen
by the brick during 1-min contact with the water. If the area ofas follows:

its flatwise surface (length times width) does not differ more nw,

than +0.75 in? (4.84 cnf) (+2.5 %) from 30 in¢ (193.55 Wo= A T AL @
cnr), report the gain in weight of each specimen to the nearest

0.1 g, as its initial rate of absorption in 1 min. Where:

10.4.2 If the area of its flatwise surface differs more than Wa = Weight per unit area of the specimen, lb/sg. ft. (kd)m

0.75 in2 (4.84 crﬁ) (+2.5%) from 30 ir? (193.55 crﬁ), E;tg;mber of faces of the specimen (1 for split tile units or 2 for all other

calculate the equivalent gain in weight from 30%i§193.55 4= dry weight of the specimen, Ib (kg),
cnr’) of each specimen to the nearest 0.1 g as follows: A= area (heighi length) of finished face of specimen, sq. ft.3pand
X = 30W /LB (metricX = 193.55W / LB) (6) A, = area (heightx length) of back face of specimen, sq. ft.gm
11.3.2 Report the results of Eq. 7 in 11.3.1 separately for

where: each unit and the average for all specimens tested.
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11.4 Procedure Measure the length along both beds and along both faces from

11.4.1 Setone specimen from each of the five pairs, on endhe midpoints of the edges bounding the ends. Record these
partially immersed in distilled water to a depth of approxi- four measurements to the neargstin. (1 mm) and record the
mately 1 in. (25.4 mm) for 7 days in the drying room. When average to the neare® in. (0.5 mm) as the length. Measure
several specimens are tested in the same container, separatettie height across both faces and both ends from the midpoints
individual specimens by a spacing of at least 2 in. (50.8 mm)of the edges bounding the beds. Record these four measure-

Note 9—Do not test specimens from different sources simultaneouslyrnents to the nearestz in. (1 mm) and record the average to

in the same container, because specimens with a considerable contenttB‘P nearestes in. (0.5 mm) as the height. Use the apparatus

soluble salts may contaminate salt-free specimens. described in 13.1. Retest by the same method when required.
Note 10—Empty and clean the pans or trays after each test. 13.4 Report—Report the average width, length, and height
11.4.2 Store the second specimen from each of the five pai €ach specimen tested to the neabéstin. (0.8 mm).

in the drying room without contact with water.
11.4.3 Atthe end of 7 days, inspect the first set of specimeny' Measurement of Warpage

and then dry both sets in the drying oven for 24 h. 14.1 Apparatus

11.5 Examination and Rating-After drying, examine and ~ 14.1.1 Steel Straightedge

compare each pair of specimens, observing the top and all four 14-1.2 Rule or Measuring WedgeA steel rule graduated
faces of each specimen from a distance of 10 ft. (3 m) under afiom one end i¥s=-in. (or 1-mm) divisions, or alternatively, a
ilumination of not less than 50 footcandles (538.2 Ifyrny ~ Stéel measuring wedge 2.5 in. (60 mm) in length by 0.5 in.
an observer with normal vision. If under these conditions nd12.5 mm) in width by 0.5 in. (12.5 mm) in thickness at one
difference is noted, report the rating as “not effloresced.” If a€Nd and tapered, starting at a line 0.5 in. (12.5 mm) from one
perceptible difference due to efflorescence is noted under the§dd, to zero thickness at the other end. The wedge shall be
conditions, report the rating as “effloresced.” Report thegradu.ated iYs2-in. (or 1-mm) divisions and numbered to show
appearance and distribution of the efflorescence. the thickness of the wedge between the bAg and the slope,

11.6 Precision and Bias-No information is presented AC, Fig. 1.
about either the precision or bias of the test method for 14.1.3 Flat Surface of steel or glass, not less than 12 by 12

efflorescence because the test result is nonquantitative. - (305 by 305 mm) and plane to within 0.001 in. (0.025 mm).
14.2 Sampling—Use the sample of ten units selected for
12. Weight per Unit Area determination of size.

14.3 Preparation of SamplesTest the specimens as re-
ceived, except remove any adhering dirt by brushing.

14.4 Procedure

14.4.1 Concave SurfacesWhere the warpage to be mea-
i sured is of a surface and is concave, place the straightedge

igg facI:C;LaJ;gpeiﬂg VF;gi%%rtt per unit area of a specimen bIength_wise or diag_onally along the surface to be measured,
dividi.n;q the total weight in pounds by the average area in¥eleptmg the location that gives the greatest depa”‘.”e from
square feet of the two faces of the unit as normally laid in stra|ghtne§s. Select th_e greatest distance from the unit surfaqe
wall. %o the straightedge. Using the steel rule or wedge, measure this

12.3.2 Report results separately for each specimen to thdce|stance to the nearesk2 in. (1 mm), and record as the

nearest 1 g, with the average to the nearest 1 oncave warpage of the surface.
9 9 9- 14.4.2 Concave EdgesWhere the warpage to be measured

is of an edge and is concave, place the straightedge between the

13. Measurement Of_ Size _ ends of the concave edge to be measured. Select the greatest
13.1 Apparatus—Either a 1-ft (or metric) steel rule, gradu-

ated in¥s2-in. (or 1-mm) divisions, or a gage or caliper having
a scale ranging from 1 to 12 in. (25 to 300 mm), and having
parallel jaws, shall be used for measuring the individual units.
Steel rules or calipers of corresponding accuracy and size
required shall be used for measurement of larger brick, solid
masonry units, and tile.

13.2 Test SpecimensMeasure ten whole dry full-size
units. These units shall be representative of the lot and shall
include the extremes of color range and size as determined by
visual inspection. (The same samples may be used for deter-
mining efflorescence and other properties.)

13.3 Individual Measurements of Width, Length, and
Height—Measure the width across both ends and both beds
from the midpoints of the edges bounding the faces. Record
these four measurements to the neadést in. (1 mm) and
record the average to the nearstin. (0.5 mm) as the width. FIG. 1 Measuring Wedge

12.1 Apparatus—A scale or balance sensitive to within
0.2 % of the weight of the smallest specimen.

12.2 Test SpecimersWeigh five dry full size structural
clay tile units (see 5.1.1).
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distance from the unit edge to the straightedge. Using the stestribed in Section 10 of these test methods, is impractical. This
rule or wedge, measure this distance to the nedfesn. (1  test method is applicable to assess the need for wetting the
mm), and record as the concave warpage of the edge. brick. This test method is performed on specimens taken from
14.4.3 Convex SurfacesWhen the warpage to be mea- the field with no modification of moisture content, therefore,
sured is of a surface and is convex, place the unit with thehe IRA determined by this test method may differ from the
convex surface in contact with a plane surface and with théRA determined by the laboratory test method in Section 10,
corners approximately equidistant from the plane surfacewhich requires drying the specimens.
Using the steel rule or wedge, measure the distance to the 16.2 Apparatus
nearestYsz in. (1 mm) of each of the four corners from the 16.2.1 Absorption Test Par-A watertight, rectangular pan,
plane surface. Record the average of the four measurements@mstructed of noncorroding material, with a flat, rigid bottom
the convex warpage of the unit. and inside depth of aboufin. (38.1 mm). The inside length
14.4.4 Convex EdgesWhere the warpage to be measuredand width of the pan shall exceed the length and width of the
is of an edge and is convex, place the straightedge between thested brick by a minimum of 3 in. (76.2 mm) but not more
ends of the convex edge. Select the greatest distance from thigan 5 in. (127.0 mm).
unit edge to the straightedge. Using the steel rule or wedge, 16.2.2 Brick Supports—Two noncorroding rectangular bars,
measure this distance to the neadéstin. (1 mm) and record ¥z in. (6.4 mm) in height and width and 1 in. (25.4 mm) shorter

as the convex warpage of the edge. than the inside width of the pan in length. The brick supports
14.5 Report—Report all recorded warpage measurements otan be placed on the bottom of the pan just before the test or
each specimen tested to the neakéstin. (0.8 mm). permanently affixed to the bottom of the pan. The space

between the supports should be about 4 in. (101.6 mm) shorter
15. Measurement of Length Change than the length of the tested brick. A device indicating the
15.1 Apparatus—A dial micrometer or other suitable mea- desired water level can be permanently attached to the end of
suring device graduated to read in 0.0001-in. (or 0.001-mmpne of the brick supports or suspended from the top of the pan
increments, mounted on a stand suitable for holding thgsee Fig. 2 (a) and (b)). Any other device of equivalent
specimen in such a manner that reproducible results can kecuracy for controlling the required water levé, in. (3.2
obtained, shall be used for measuring specimen length. Provinm) above the brick supports, can be used in place of that
sions shall be made to permit changing the position of the diadlepicted in Fig. 2.
micrometer on its mounting rod so as to accommodate large 16.2.3 Timing Device—A suitable timing device that shall
variations in specimen size. The base of the stand and the tip @fidicate a time of 1 min to the nearest 1 s.
the dial micrometer shall have a conical depression to accept a16.2.4 Squeeze BottleA plastic squeeze bottle, 100 mL
Yain. (6.35-mm) steel ball. A suitable reference instrumentcapacity.
shall be provided for checking the measuring device. 16.2.5 Graduated CylindeA plastic or glass graduated
15.2 Preparation of SpecimerRemove the ends of deeply measuring cylinder, 100 mL capacity.
textured specimens to the depth of the texture by cutting 16.3 Test SpecimensSelect six whole brick in accordance
perpendicular to the length and parallel to each other. Drill awith the requirements of Paragraph 4.1.
hole in each end of the specimen with¥ain. (6.35-mm) 16.4 Procedure
carbide drill. Drill these holes at the intersection of the two 16.4.1 Completely immerse one brick specimen in a con-
diagonals from the corners. Plagein. (6.35-mm) steel balls tainer of water for 2 h.
in these depressions by cementing in place with a calcium 16.4.2 Measure to the nearéét in. (1.6 mm) the length
aluminate cement. Any equivalent method for establishing thend width of the five remaining specimens at the surface that
reference length is permissible. will be in contact with water. If the test specimens are cored,
15.3 Procedure—Mark the specimen for identification and determine the area of the cores at the same surface.
measure to the nearest 0.0001 in. (or 0.001 mm) in a controlled 16.4.3 Pre-wet and drain the absorption pan and place it on
environment and make subsequent measurements in the saedat, level surface.
controlled environment=2°F and =5 % relative humidity. 16.4.4 Remove the pre-wetted specimen from the container,
Record the temperature and relative humidity. Apply a refershake off the surface water, and place the specimen on brick
ence mark to the specimen for orientation in the measuring
device. Check the measuring device with the reference instru-
ment before each series of measurements. 1)
15.4 Report—When more than one specimen is tested, = :
calculate and report the average length change of all specimens
to the nearest 0.0001 in. (0.001 mm). The report shall include
all individual recordings as well as the recorded laboratory
temperature and relative humidity. 18 n (5 me) L

‘ 1/8 ir.

{3 mm) = |
- e / = |
16. Initial Rate of Absorption (Suction)—Field Test _ j»ﬁJ L T R
16.1 Scope—This test method is intended to serve as a Brice Susport Jan Rr"':k Susoart -
volumetric means of determining the initial rate of absorption @ o)
(IRA) of any size brick when weighing determination, de- FIG. 2 Water Level Indicators
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supports in the pan. Pour water into the pan until the watecn?), calculate the equivalent volume in 1 min for 302in.
reaches a leve¥s in. (3.2 mm) above the brick supports. (If (193.5 cnf) of surface as follows:

using a pointed level water indicator, pour water into the pan 30V 1935V,

. - . . t - . t
until the water makes a minimum contact (dimpling effect).) Ve= A, <met“CVc = A, ) (10)
Remove the pre-wetted brick, and tilt the brick sharply so that
one corner serves as a drip point for clinging surface water tovhere: )
return to the pan. A gentle shake of the brick may be necessaryc = average volume of absorbed water by a specimen,
to make the last drop fall. Put the pre-wetted brick back into the corrected to basis of 30 ifi(193.5 cnf) of surface,

container of water. mL, and

16.4.5 Using the graduated cylinder, fill the squeeze bottien = SUM gf het s_urface %rearizin contact with water of all
with exactly 100 mL of water. tested specimens, in.(cn).

16.4.6 Set the first test specimen squarely on the b”C‘fRi\B('Ei;;eiﬂog/Tﬁ?n%g i';hze corrected volume/{) as the
supports, counting zero time as the moment the brick contacts . L . .
the water. At the end of 1 mirr 1 s lift the test specimen from 16.6 Precision and Bias-Insuficient data s currently

water and tilt the brick sharply so that one corner serves as %vanable for a precision and bias statement.

drip point for clinging _surface water to return to the pan. A 17 Measurement of Void Area in Cored Units
gentle shake of the brick may be necessary to make the last

drop fall. 17.1 Apparatus

17.1.1 Steel Rule or Calipers-As described in 13.1.

16.4.6.1 Continue setting the remaining test specimens into 17.1.2 Graduated CylinderA glass cylinder with a capac-
the pan in the same way until all five specimens are testeqty of. 5'00 mL

During the test add water to thg pan, using the squeeze bottle, 17.1.3 Paper—A sheet of smooth, hard-finish paper not less
to keep the water level approximately constant at #hein. :
denth. Refill th bottle with 100 mL of wat h than 24 by 24 in. (610 by 610 mm).

epth. Remll the squeeze botlle wi ML of water When 17 1 4 Sand—500 mL of clean, dry sand.

empty, recording each refill. 17.1.5 Steel Straightedge
16.4.6.2 After the last specimen is tested, place the pre- 17 1 g Flat Surface—A level, flat, smooth, clean dry sur-
wetted brick back in the pan and restore the original level with, o

water from the squeeze bottle. 17.1.7 Brush—A soft-bristle brush.

Note 11—Place the brick in contact with the water quickly, but without ~ 17-1.8 Neoprene Mat-24 by 24 in. (610 by 610 mm)
splashing. Set the brick in position with a rocking motion to avoid the 0Open-cell neoprene sponége in. (6.4 mm) in thickness.
entrapping of air on its under surface. Test brick with frogs or depressions 17.1.9 Balance—See 10.1.4.
in one flatwise surface with the frog or depression uppermost. Test molded 17.2 Test SpecimensUse of a sample of ten units selected

brick with the struck face down. as described for the determination of size (The samples taken
16.4.7 Using the graduated cylinder, measure the volume dfr the determination of size may be used).

water remaining in the squeeze bottle. 17.3 Preparation of SamplesTest the specimens as re-
16.5 Calculation and Report ceived, except remove any adhering dirt by brushing.

17.4 Procedure

17.4.1 Measure and record the length, width, and depth of
e unit as described for the determination of size.

17.4.2 Place the unit to be tested bed down (cores vertical)
on the sheet of paper that has been spread over the neoprene
Vi=100(n+1) =V, (8)  mat on the flat surface.

17.4.3 Fill the cores with sand, allowing the sand to fall

16.5.1 The number of refills plus the first full bottle, times
100 mL, minus the volume of water remaining in the squeezc?h
bottle, is the total measured volume of water in millilitres
absorbed by the five specimens.

where: : .
V, = total measured volume of water absorbed by all t(_:,stednatqrally. Do not work the sand into the cores. Using the steel
specimens, mL straightedge, bring the level of the sand in the cores down to
n = the number of équeeze bottle refills, and the top of the unit. With the brush, remove all excess sand from
V, = the volume of water remaining in the squeeze bottle, the top of the unit and from the paper sheet.
mL. 17.4.4 Lifting the unit up, allow all of the sand in the cores

16.5.2 When the average net surface area in contact witlf fall on the sheet of paper.
water of a single specimen (sum of net surface areas divided 17.4.5 Trgnsfer the sand f.rom the sheet of paper to the
the number of specimens) differs by0.75 in? (4.84 cnf) or  d&lance, weighing and recording to the nearest 0.5 g.
less from 30 irf (193.5 crf), report the total measured 17.4.6 With a separate portion of the sand, fill a 500 mL

absorbed volume of water divided by five, the number of teste§Y!inder to the exact 500 mL graduation by allowing the sand
specimens, as the IRA (Field) in g/min/303n. to fall naturally and without shaking or vibrating the cylinder.

v Transfer this sand to the balance, weighing and recording to the
IRA (Field) = gt ) nearest 0.5 g. .
17.5 Calculation and Report
16.5.3 If the average net surface area in contact with water 17.5.1 Determine the volume of sand held in the test unit as
differs by more than-0.75 in? (4.84 cnf) from 30 in? (193.5  follows:
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500 mL \ ‘
V, = X §, (11) 8 ’—1
S ; l ;
MfRK 2
where: 0 : N : f
V., = volume of sand held in test unit, ? HINeg I g 1
S, = weight, in grams, of 500 mL sand contained in 1 Il .y
A . Il ™ A
graduated cylinder, and i ——
S, = weight in grams of sand held in test unit.
17.5.2 Determine the percentage of void as follows: ‘ B SLAN ‘
. V 1 MARK 1 MARK 2
% Void area= g X 54X 100 (12) e DA l .
VAYAVSES
where: ) ) lv DEEP FROG —1
V. = volume of sand determined in 17.5.1, mL, and

S

V, = lengthx width X depth recorded in 17.4.1, .

17.5.3 Report the results of Eq 12 in 17.5.2 for each
specimen to the nearest 1 %, as the unit's percentage of void
area.

SECTION A—A SECTION B-B
FIG. 3 Deep Frogged Units

18.5.2 Using the distance between the inscribed marks

18. Measurement of Void Area In Deep Frogged Units calculate the inside area of each deep frag in the plane of

_ _ the unit¥s in. (9.5 mm) down from the frogged bed (see Fig.
Note 12—The area measured corresponds to a section loéated 3).

(9.5 mm) distant from the voided bed of the units. 18.5.3 Determine the percentage of void as follows:
18.1 Apparatus ) SA; X 100
18.1.1 Steel Rule or Gage or Caliperginside and % Void area= —z— (13)
outside)— as described in 13.1.
18.1.2 Steel Straightedge where:

18.1.3 Marking Pen or Scribe A z ;%250;:2: g]fs:ﬂﬁt.area of the deep frogs, and

: : A,
18.2 Test SpecimersUse a sample of 10 units selected as 1854 Report the results of the equation in 18.5.3 for each
described for the determination of size. (The samples taken fa§pecimen to the nearest 1 %, as the unit’'s percentage of void

the determination of size may be used.) area.
18.3 Preparation of Sample-Test the specimens as re-

ceived except remove any adhering dirt by brushing. 19. Measurement of Out of Square
18.4 Procedure 19.1 Apparatus

18.4.1 Measure the length along both faces and the width 19.1.1 Steel Rule or Calipersas described in 13.1.
along both ends at a distance36fin. (9.5 mm) down fromthe ~ 19.1.2 Steel Carpenter’s Square
bed containing the deep frogs. Record the measurements to thel9.2 Procedure
nearestaz in. (1 mm). Record the average of the two length 19.2.1 Place one leg of a carpenter’s square adjacent to the
measurements to the nearéstin. (1 mm) as the length of the length of the unit when laid as a stretcher. Align the leg of the
unit and the average of the two width measurements to théquare parallel to the length of the unit by having the corners
nearestsz in. (1 mm) as the width of the unit. of the face of the unit in contact with the leg of the square.

18.4.2 With the steel straightedge parallel to the length of
the unit and centered over the deep frog or frogs, inscribe
mark on both faces of the frogs in. (9.5 mm) below the
underside of the steel straightedge (mark 1 on Fig. 3). With thg
steel straightedge parallel to the width of the unit and centere
over the deep frog, inscribe a mark on both faces of each fro
¥s in. (9.5 mm) below the underside of the steel straightedgé
(mark 2 on Fig. 3).

18.4.3 Measure and record to the neatésin. (1 mm) the CLEVATION
distance between the inscribed marks on a line parallel to th
length of the unit for each frog, and measure and record to the PR
nearest/;szin. (1 mm) the distance between the inscribed marks D et s v A T ——
on a line parallel to the width of the unit for each frog.

18.5 Calculations and Repart

18.5.1 Using the recorded length and width measurement
calculate the gross area of the urfit)in the plane of the unit
¥s in. (9.5 mm) down from the frogged bed. FIG. 4 Out-of-Square Measurements
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Locate the square parallel to and at or withinin. (6.4 mm)  the height of the unit). The load shall be placed at the midspan,
of the face to be exposed. See Fig. 5. within ¥1e in. (2 mm) of the center. If the specimens have frogs

19.2.2 Measure the deviation due to the departure from ther depressions, place the specimen so that the frogs or
90° angle at each corner of the exposed face of the unit. Recokpressions are on the underside of the specimen. The supports
the measurement to the nearést in. (0.8 mm) for each for the specimen shall be solid steel rods Bs in. (25.4+ 10
corner. See Fig. 4. mm) in diameter place#: + %1sin. (12.7+ 2 mm) from each

19.3 Report—Report the recorded measurements for eackend. The length of each support shall be at least equal to the
specimen tested to the nearést in. (0.8 mm) as the unit's width of the specimen. See Fig. 6.

deviation from square. 21.2.3 Apply the load to the upper surface of the specimen
i through a steel bearing plate in. (6.4 mm) in thickness and
20. Measurement of Shell and Web Thickness 1%z in. (38.1 mm) in width and of a length at least equal to the

20.1 Apparatus—a caliper rule graduated in not more than width of the specimen.
Y4 in. (0.4 mm) divisions and having parallel jaws not less 21.2.4 Speed of TestingThe rate of loading shall not
than¥%z in. (12.7 mm) in length. exceed 2000 Ibf (8896 N)/min. This requirement shall be
20.2 Test SpecimensUse a sample of five units as de- considered as being met if the speed of the moving head of the
scribed for the measurement of size (samples taken for thesting machine immediately prior to application of the load is
determination of size are permitted to be used). not more than 0.05 in. (1.27 mm)/min.
20.3 Preparation of SamplesRemove any shards or other  21.3 Report
projections interfering with measurement of the minimum 21.3.1 Record the unit dimensions and span length.
parallel distance of two surfaces. 21.3.2 Record the transverse breaking ldadof each unit
20.4 Procedure—For each unit, measure the shell thick- to the nearest Ib (N).
nesses and, when required, the web thicknesses at the thinnes1.3.3 Calculate and record the breaking load per width of
point of each elemeritz in. (12.7 mm) into the unit from either unit asp = P/w for each unit, Ib/in. (N/mm). Report the average
direction and record to the nearest division of the caliper.  of the breaking loads per width of all the specimens tested as

Note 13—Current ASTM specifications for solid masonry units from the breaking load of the lot.

clay or shale do not include minimum web thickness requirements. 22 Keywords

21. Breaking Load 22.1 absorption; compressive strength; efflorescence; freez-

21.1 Test SpecimersThe test specimens shall consist of "9 and thawing; initial rate of absorption; length change;
whole full-size units (see 5.1.1). Five such specimens shall p@odulus of rupture; out-of-square; sampling; size; void area;
tested. warpage

21.2 Procedure

21.2.1 Test units that have been dried according to 5.1.1.

21.2.2 Unless specified and reported otherwise, support the
test specimen flatwise (that is, apply the load in the direction of

LUAD

height >
EXPOSED

FACE width

T T TR A AR + +
DIMENSION
~ FIR WARPED BRICK
010 174 = PLACE SQUARE AT EXPOSED 1 in (25.4 nm) less than length
FACE AND ALIGN WITH CORNERS
END VIEW OF BRICK length
FIG. 5 Location of Carpenter's Square FIG. 6 Breaking Load Configuration
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NOTICE: This standard has either been superceded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

Ay c67-03

SUMMARY OF CHANGES

Committee C15 has identified the location of selected changes to this standard since C 67 —02c that may
impact the use of this standard.

(1) Section 8.3.6 was revised to remove the alternate tegB8) Section 4.1 was modified to provide clarity of specimen
procedure of conducting the test over 50 consecutive days. selection.

(2) Sections 11.3.1 and 11.3.2 were changed to include an

equation for calculating the weight per unit area.

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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