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Standard Test Methods for
Sampling and Testing Concrete Masonry Units and Related
H 1
Units
This standard is issued under the fixed designation C 140; 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 epsilone] 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 * ogy C 1232, and TerminolggE 6 shall apply for these test

1.1 These test methods cover the sampling and testing éfethods.
concrete masonry units for dimensions, compressive strengtq, Sampling
absorption, unit weight (density), and moisture content. Flex-"

ural load testing and ballast weight determination of concrete 4-1 Selection of Test Specimens ,
roof pavers are also covered. 4.1.1 For purposes of test, full-size concrete masonry units

shall be selected by the purchaser or authorized representative.
Note 1—The testing laboratory performing these test methods shouldrhe selected specimens shall be of similar configuration and
be evaluated in accordance with Practice C 1093. dimensions. Specimens shall be representative of the whole lot
1.2 The values stated in inch-pound units are to be regardesf units from which they are selected. If test specimens are
as the standard. The values given in parentheses are feelected at the work site, units for moisture content tests shall
information only. be sampled upon delivery to the purchaser and placed in a
1.3 This standard does not purport to address all of thesealed container until the received weight ) is determined in
safety concerns, if any, associated with its use. It is theaccordance with 4.3.2.
responsibility of the user of this standard to establish appro- 4.1.2 The term “lot” refers to any number of concrete
priate safety and health practices and determine the applicamasonry units of any configuration or dimension manufactured

bility of regulatory limitations prior to use. by the producer using the same materials, concrete mix design,
manufacturing process, and curing method.
2. Referenced Documents 4.2 Number of Specimens
2.1 ASTM Standards: 4.2.1 For the compressive strength, absorption, unit weight
C 90 Specification for Loadbearing Concrete Masonry(density), and moisture content determinations, six units shall
Units? be selected from each lot of 10 000 units or fraction thereof and
C 143 Test Method for Slump of Hydraulic Cement Con-12 units from each lot of more than 10 000 and less than
crete 100 000 units. For lots of more than 100 000 units, six units
C 1093 Practice for Accreditation of Testing Agencies forshall be selected from each 50 000 units or fraction thereof
Unit Masonry contained in the lot. Additional specimens may be taken at the
C 1209 Terminology of Concrete Masonry Units and Re-discretion of the purchaser.
lated Unitg 4.3 Identification
C 1232 Terminology of Masonfy 4.3.1 Mark each specimen so that it may be identified at any

E 4 Practices for Force Verification of Testing Machihes  time. Markings shall cover not more than 5 % of the superficial
E 6 Terminology Relating to Methods of Mechanical Test-area of the specimen.
ing* 4.3.2 Weigh units for moisture content tests immediately

3. Terminology after sampling and marking and recordvgs(received weight).

3.1 Terminology defined in Terminology C 1209, Terminol- 5. Measurement of Dimensions
_— 5.1 Apparatus

 These test methods are under the jurisdiction of ASTM Committee C15 on 5.1.1 Measure overall dimensions with a steel scale having
Manufactured Masonry Units and are the direct responsibility of Subcommitteggjyisions not greater thavto-in. (2.5_mm)_ Face shell and web

C15.03 on Concrete Masonry Units and Related Units. hick hall b d ith i le havi
Current edition approved Feb. 10, 2001. Published February 2001. OriginallyICKNesses shall be measured with a caliper rule having

published as C 140-38T. Last previous edition C 140-99b. divisions not greater thar¥iocin. (0.25-mm) and having
? Annual Book of ASTM Standardbol 04.05. parallel jaws not less thart in. (12.7 mm) nor more than 1 in.
2 Annual Book of ASTM Standardgol 04.02. (25 4 mm) in Iength

4 Annual Book of ASTM Standardgol 03.01.

*A Summary of Changes section appears at the end of this standard. Docu ments
Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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5.2 Specimens-Three full-size units shall be measured for laboratories have limitations that limit the practicality of eliminating plate
width, height, and length, and minimum thicknesses of facdending entirely. Therefore the plate thickness requirements in 6.1 are

shells and webs intended to provide an adequate level of accuracy in the compression test
) results so as to conform to the limits of practicality of the testing
Note 2—The same specimens may be used in other tests. laboratory.

Note 4—Annex Al includes guidance on determining the required

2.3 Measurements . . plate thicknesses based on the configurations of the test specimen and the
5.3.1 For each unit, measure and record the widM) ( (a5t machine.

across the top and bottom bearing surfaces at mid-length,
height ) at mid-length of each face, and length) (at
mid-height of each face.

5.3.2 For each unit, measure face shell thicknesggs(id
web thicknesses,(} at the thinnest point of each such element
¥2 in. (12.7 mm) down from the top surface of the unit as
manufactured (typically the bottom surface of the unit as laid
and record to the nearest division of the scale or caliper. Whe
the thinnest point of opposite face shells differ in thickness byc'

less than¥s in. (3.2 mm), average their measurements towithacurrent of air from an electric fan passing over them for

determine the minimum face shell thickness for that unit® PEriod of not less than 4 h. Continued until two successive

Average the measurements of all of the webs in each unit tgveighings atintervalsfa h shov_v an incremt_ant of IOSS of not
determine the minimum web thickness for that unit. Excluded'¢ater than 0.2 % of the_prewous determme_d vye.|ght of the
webs having a thickness less than 0.75 in. (19.1 mm) wheRPecimen and until no moisture or dampness is visible on any

determining minimum web thickness. Disregard sash groove d:gﬁ?(;yggthgpsgilsﬁeigegggﬁnbse sfzﬁllsiggtd buenitssu?fgé?tj atg
dummy joints, and similar details in the measurements. modified in 6.2.2 through 6.2.5.

6. Compressive Strength . . R
) ) Note 5—In this test method, net area (other than certain solid units, see
6.1 Test Apparatus-The testing machine shall have an g 4)is determined from specimens other than those subjected to compres-
accuracy oft1.0 % over the anticipated load range. The uppersion testing. The compressive strength method is based on the assumption
pla_ten shall be a Spherically seated, hardened metal blodkat units used for determining net volume (absorption specimens) have
firmly attached at the center of the upper head of the machindhe same net volume as units used for compression testing. Sampled split

The center of the sphere shall lie at the center of the Surfacfﬁce units, which have irregular surfaces, should _be divided at the time
held in it herical t but shall be fr to turn in an they are sampled from the lot, such that the absorption test specimens have

_e . S Sp_ e Ca_ seat but shall be ree 1o _u Y, net volume that is visually representative and a weight that is
direction, and its perimeter shall have at least %2 in. (6.3 MM)gpresentative of the compression test specimens.

clearance from the head to accommodate specimens whose
bearing surfaces are not parallel. The diameter of the upp
platen (determined in accordance with A1.3) shall be at least
in. (150 mm). A hardened metal bearing plate may be use

beneath the specimen to minimize wear of the lower platen o . . .
ull bearing surface over the net cross section of the unit.

the machine. . Lo
. here the resulting unit height would be reduced by more than
6.1.1 When the bearing area of the upper platen or IOWey\r/1e-third of the original unit height, the unit shall be coupon

laten is n ficien ver the ar f th imen . .
platen is not sufficient to cover the area of the specimen, gsted in accordance with 6.2.4.

single steel bearing plate with a thickness equal to at least th . . . .
distance from the edge of the platen to the most distant corner 6.2.3 When compression testing full-sized units that are 100

of the specimen shall be placed between the platen and t arge for the test machine’s bearing block and platens or are
capped specimen. The length and width of the steel plate shall TEST FORCE DIRECTION
be at least ¥ in. (6.3 mm) greater than the length and width of
the units.
6.1.2 The surfaces of the platen or plate intended for /cm STAIP FROW FULL PAVER

6.2 Test Specimens

6.2.1 Of the six units sampled, three shall be tested in
compression. After delivery to the laboratory, store (unstacked
and separated by not less than 0.5 in. (13 mm) on all sides)
continuously in air at a temperature of 2515°F (24+ 8°C)

nd a relative humidity of less than 80 % for not less than 48
. Alternatively, if compression results are required sooner,

.2.2 Unsupported projections having a length greater than
%Ple thickness of the projection shall be removed by saw-
utting. For units with recessed webs, the face shell projecting
bove the web shall be removed by saw-cutting to provide a

contract with the specimen shall have a hardness not less than
HRC 60 (BHN 620). The surfaces of the platen and plate shall
not depart from plane surfaces by more than 0.001 in. (0.03 SPECIMEN HEIGHT ET}

(EQUAL TO SPECIM

mm) in any 6-in. (150—-mm) dimension. WoTH)

— CAP THIS SURFACE
(TOP SIDE)

Note 3—Research has shown that thickness of bearing plates has a
significant effect on the tested compressive strength of masonry units
when the bearing area of the platen is not sufficient to cover the area of the
specimen. Plate bending results in nonuniform stress distributions that can
influence the failure mechanisms of the tested specimens. The magnitude
of this effect is controlled by the stiffness of the plate, the size of the

SPECIMEN

> WIDTH

— CAP THIS SURFACE

specimen tested, and the strength of the specimen. Tested compressive (BOTTOM SIDE)
strengths will typically increase with increased plate thickness and with  FIG. 1 Compressive Strength Test Setup for Congrete Roof
reduced distance to the furthest corner of the specimen. Some testing Pavers r‘ﬁOCumentS
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beyond the load capacity of the test machine, saw-cut the unit®ens can not be determined by 9.4.1, saw-cut an additional
to properly size them to conform to the capabilities of thethree units to the dimensions and configuration of the three
testing machine. The resulting specimen shall have no faceompression test specimens. The average net area for the
shell projections or irregular webs and shall be a fully enclosedaw-cut compression specimens shall be taken as the average
cell or cells. The compressive strength of the segment shall beet area of the additional three saw-cut units calculated as
considered to be the compressive strength of the whole unitrequired in 9.4. Calculated net volumes of saw-cut specimens
6.2.4 When compression testing units of unusual size andhall not be used in calculating equivalent thickness.
shape (see Note 6), the specimens shall be sawed to removes.3 Capping Test Specimens
any face shell projections. The resulting specimen shall be a 6.3.1 Cap bearing surfaces of units by one of the methods in
cell or cells containing four sides that will ensure a 100 %6.3.2 or 6.3.3.
bearing surface. Where saw-cutting will not result in an 6.3.2 Sulfur and Granular Materials-Spread evenly on a
enclosed four-sided unit, the specimen shall be a coupon cumonabsorbent capping surface that has been lightly coated with
from a face shell of each unit. The coupon size shall have ail (Note 8) or sprayed with a TFE-fluorocarbon coating. Use
height to thickness ratio of 2 to 1 before capping and a lengtiproprietary or laboratory prepared mixtures of 40 to 60 %
to thickness ratio of 4 to 1. The thickness of the coupon shalsulfur by weight, the remainder being ground fire clay or other
be as large as possible based on the configuration of the urstitable inert material passing a No. 100 (150-um) sieve with
and the capacities of the testing machine and shall not be less without a plasticizer. Heat the sulfur mixture in a thermo-
than 1.25 in. (30 mm). The coupon shall be cut from the unitstatically controlled heating pot to a temperature sufficient to
such that the coupon height dimension is in the same directiomaintain fluidity after contact with the capping surface. Take
as the unit height dimension. The compressive strength of theare to prevent overheating, and stir the liquid in the pot just
coupon shall be the net area compressive strength of the wholbefore use. The capping surface shall be plane within 0.003 in.
unit. (0.08 mm) in 16 in. (406.4 mm) and shall be sufficiently rigid
Note 6—Examples of units having unusual size or shape include, buf’jmd supported so as not to be measurably deflected during the

are not limited to, bond beam units, open end units, and pilaster units. capping ope_ration. Place four 1-in. (25-mm) square steel bars
n the capping surface plate to form a rectangular mold

: o
6.2.5 For concrete roof paver compressive strength tests, CUbnroximately?s in. (12.7 mm) greater in either inside dimen-
three test specimens from three whole paver units. Eachion than the masonry unit. Fill the mold to a depth¥afin.
specimen shall consist of a strip of paver with specimen heighig 4 mm) with molten sulfur material. Bring the surface of the
equal to specimen width. Where a unit contains supportingnit 1o he capped quickly into contact with the liquid, and
ribs, obtain specimens by cutting perpendicular to the directiofsert the specimen, holding it so that its axis is at right angles
of the ribs so as to avoid inclusion of_bevelled or recesseq, the surface of the capping liquid. Allow the unit to remain
surfaces at top or bottom Edges. (see Fig. 1)'_ _undisturbed until solidification is complete. Allow the caps to
6.2.6 For segmental retaining wall unit compressive.qg| for a minimum & 2 h before testing the specimens.

strength tests, te.sted specimens shall be a coupon with aheiqﬁétching of caps shall not be permitted. Remove imperfect
to thickness ratio of 2 to 1 before capping and length tocaps and replace with new ones.

thickness ratio of 4 to 1. Saw-cutting, if necessary to obtain the
required test specimen, shall be performed in accordance with Note 8—The use of oil on capping plates may be omitted if it is found
6.2.6.1 and 6.2.7. that plate and unit can be separated without damaging the cap.
6.2.6.1 The coupon width shall be as close to 2 in. as 6.3.3 Gypsum Cement CappirgSpread evenly on a non-
possible, but in no case less than 1.5 in. (37 mm). Coupoabsorbent capping surface that has been lightly coated with oil
dimensions shall not differ by more th&min. (3 mm) from the  (Note 8) or sprayed with a TFE-fluorocarbon coating, a neat
targeted dimension. The compressive strength of the coupapaste of special high-strength gypsum cement (Note 9) and
shall be considered to be the compressive strength of the whoWater. Such gypsum cement, when gaged with water at the
unit. capping consistency, shall have a compressive strength at a 2-h
: ge of not less than 3500 psi (24.1 MPa) when tested as 2-in.
N<.JT.E 7—The compressive strength of.coupons saw-cutfrom segment 50.8-mm) cubes. The casting surface plate shall conform to
retaining wall units can be measurably influenced by the unit configura ) . : . . "
tion, location of sample, and size of sample. Therefore, for the purposes i€ requirements described in 6.3.2. Bring the surface of the

comparing compressive strength results between independently performed
tests, suppliers should be consulted for the recommended coupon sample
location and size.

LOAD

6.2.7 Sawing shall be performed in an accurate, competent
manner subjecting the specimen to as little saw vibration as
possible. Use a diamond saw blade of proper hardness. If the
specimen is wetted during sawing, allow the specimen to dry to 178" {1757 22 WODD BLOCK
equilibrium with laboratory air conditions before testing using NECPRENE PAD : FAvER ONT
the procedures outlined in 6.2.1. 1" DIA STEEL ROD 5

6.2.8 If compression test specimens have been saw-cut from N L j\\
full-size units in accordance with the provisions of 6.2.2 0.0 LENGTH UNIT EOTIERE PAD
through 6.2.5 and the net area of the compression test Speci-FIG. 2 Flexural Strength Test Setup for ConcretDﬁ)@umentS

RCOF PAVER
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unit to be capped into contact with the capping paste; firmly8. Absorption
press down the specimen with a single motion, holding it so g 1 Apparatus—The balance used shall be sensitive to
that its axis is at right angles to the capping surface. Th&ithin 0.5 % of the weight of the smallest specimen tested.
average thickness of the cap shall not excieth. (3.2 mm). 8.2 Test Specimens Three full-size units that have been
Patching of caps shall not be permitted. Remove imperfegh,rked, weighed, and recorded in accordance with 4.3.2 shall
caps and replace with new ones. Age the caps for at least 2|}, ;seq. Tests shall be performed on full-size units when test
before testing the specimens. results are to be used to determine moisture content in
Note 9—The following two gypsum cements are considered to be inaccordance with 9.2 or equivalent thickness in accordance with
this classification: Hydrostone and Hydrocal white gypsum cement. Othe®.7.
cements should not be used unless shown by test to meet the strengthg 2.1 Tests shall be performed on full-size units or speci-
requirement. mens saw-cut from full-size units. Calculated values for
6.4 Procedure absorption and density of reduced-size absorption specimens
6.4.1 Position of SpecimensTest specimens with the cen- shall be considered as representative of the whole unit. The
troid of their bearing surfaces aligned vertically with the centereason reduced-size absorption specimens were used shall be
of thrust of the spherically seated steel bearing block of théncluded in the test report.
testing machine (Note 10). Except for special units intended for 8.3 Procedure
use with their cores in a horizontal direction, test all hollow 8.3.1 Saturatior—Immerse the test specimens in water at a
concrete masonry units with their cores in a vertical directiontemperature of 60 to 80°F (15.6 to 26.7°C) for 24 h. Weigh the
Test masonry units that are 100 % solid and special hollovgpecimens while suspended by a metal wire and completely
units intended for use with their hollow cores in a horizontalsubmerged in water and recoM/ ; (immersed weight).
direction in the same direction as in service. Remove from the water and allow to drain for 1 min by placing
Note 10—For those masonry units that are symmetrical about an axist,he_m on aye-in. (9.5-m_m) or coarser wire mesh, removing
the location of that axis can be determined geometrically by dividing theViSible surface water with a damp cloth; weigh and record as
dimension perpendicular to that axis (but in the same plane) by two. FoWV (Saturated weight).
those masonry units that are nonsymmetrical about an axis, the location of 8.3.2 Drying—Subsequent to saturation, dry all specimens
that axis can be determined by balancing the masonry unit on a knife edgg a ventilated oven at 212 to 239°F (100 to 115°C) for not less
or a metal rod placed parallel to that axis. If a metal rod is used, the rogh4n 24 h and until two successive weighings at intervals of 2

shall be straight, cylindrical (able to roll freely on a flat surface), have - 0
diameter of not less thatt in. (6.4 mm) and not more tha# in. (19.1 %h show an increment of loss not greater than 0.2 % of the last

mm), and its length shall be sufiicient to extend past each end of th@reviously determined weight of the specimen. Record weight
specimen when placed upon it. The metal rod shall be placed on a smoot@f dried specimens ag/, (oven-dry weight).

flat, level surface. One determined, the centroidal axis shall be marked on

the end of the unit using a pencil or marker having a marking width of not9, Calculations

greater than 0.05 in. (1.3 mm). A tamping rod used for consolidation of . . .
concrete and grout for slump tests performed in accordance with Test 9.1 Absorptior—Calculate absorption as follows:

Method C 143 is often used as a balancing rod. Absorption, Ib/ff = [(W, — W/(W, — W)] X 62.4
6.4.2 Moisture Condition of SpecimensAt the time the Absorption, kg/n? = [(W, — W (W, — W,)] X 1000 )

specimens are tested, they shall be free of visible moisture or Absorption. e SW W /st 100

dampness. sorption, %= [(Ws — Wg)/Wq]

6.4.3 Speed of Testirg Apply the load up to one half of the  where:
expected maximum load at any convenient rate, after whichw,
adjust the controls of the machine as required to give a uniformw,

saturated weight of specimen, Ib (kg) (see 8.3.1),
immersed weight of specimen, Ib (kg) (see 8.3.1),

rate of travel of the moving head such that the remaining load and
is applied in not less than 1 nor more than 2 min. Wy = oven-dry weight of specimen, Ib (kg) (see 8.3.2).
6.4.4 Maximum Load— Record the maximum compressive 9.2 Moisture Content— Calculate the moisture content as
load in pounds (newtons) &%, follows:
7. Flexural Load on Concrete Roof Pavers Moisture Content, % of total absorptien (W, — Wy)/(W; — W)]
7.1 Three full-size units shall be tested. x 100 )

7.2 Capping—Units with wearing (top) surfaces containing \yhere:
recesses or other irregularities shall have such recesses capp@@rl
flush with the uppermost surface by either the sulfur andw, oven-dry weight of unit, Ib (kg) (see 8.3.2), and
granular method or the gypsum cement casting method inw, saturated weight of unit, Ib (kg) (see 8.3.1).
accordance with 6.3. 9.3 Density—Calculate oven-dry density as follows:

7.3 Testing—The testing arrangement shall be as shown in
Fig. 2. The load from the upper bearing block of the testing
machine shall be applied through the centroid of the concrete Density(D), kg/nT = [W,/(W, — W;)] X 1000
roof paver by the bearing assembly illustrated. The flexural here:

length of the paver units is taken as the end to end plart’lvv er . .
i = oven-dry weight of specimen, Ib (Igm%nts

dimension of the units.
Document Sharing Hub

received weight of unit, Ib (kg) (see 4.3.2),

Density(D), Ib/ft®> = [Wy/(Ws — W)] X 62.4 ©)
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