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Standard Test Method for
Sampling and Testing Grout !

This standard is issued under the fixed designation C 1019; 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 epsilonej 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* 3. Significance and Use

1.1 This test method covers procedures for both field and 3.1 Grout used in masonry is a fluid mixture of cementitious
laboratory sampling and compression testing of grout used imaterials and aggregate with a high water content for ease of
masonry construction. Grout for masonry is specified undeplacement.

Specification C 476. 3.1.1 During construction, grout is placed within or between
absorptive masonry units. Excess water must be removed from

Note 1—The testing agency performing this test method should be . . . .
evaluated in accordance with Practice C 1093. grout specimens in order to provide compressive strength test

12 Th | dininch d uni b d rﬁsults more nearly indicative of the grout strength in the wall.
.h N \&a UOTS stated in inch-pound units are to be regardeg s test method, molds are made from masonry units having
as the st_an ard. the same absorption and moisture content characteristics as
1.3 This standard does not purport to address all of thethose being used in the construction

safety prqplems, it any, assqciated with its use. It is the 3.2 This test method is used to either help select grout
re§p0n5|b|llty of the user of th.'s standard to egtabl|sh app.ro'proportions by comparing test values or as a quality control test
priate safety and health practices and determine the applic

. A ) or uniformity of grout preparation during construction.
bility of regulatory limitations prior to use. 3.3 The physical exposure condition and curing of the grout
are not exactly reproduced, but this test method does subject
the grout specimens to absorption conditions similar to those
experienced by grout in the wall.

2. Referenced Documents

2.1 ASTM Standards:
C 39/C 39M Test Method for Compressive Strength of Cy-
lindrical Concrete Specimeﬁs Note 2—Test results of grout specimens taken from a wall should not
C 143/C 143M Test Method for Slump of Hydraulic Ce- be compared to test results obtained with this test method.
ment Concreté
C 476 Specification for Grout for Masoriry
C 511 Specification for Moist Cabinets, Moist Rooms, an
Water Storage Tanks Used in the Testing of Hydraulic
Cements and Concretes ;
C 617 Practice for Capping Cylindrical Concrete Speci-thickness. ,
meng 4.3 Tamping Rod a nonabsorbent rod, either round or

C 1064/C 1064M Test Method for Temperature of FreshlySduare in cross section nominafty in. (15.9 mm) in dimen-
Mixed Portland Cement Concréte sion with ends rounded to hemispherical tips of the same
C 1093 Practice for Accreditation of Testing Agencies fordiameter. The rod shall be a minimum length of 12 in. (304.8

Unit Masonry? mm). . ,
4.4 Nonabsorbent Blocksionabsorbent, rigid squares with

side dimensions equal to one half the desired grout specimen
* This test method is under the jurisdiction of ASTM Committee C12 on Mortars height, within a tolerance of 5 %, and of sufficient quantity or
and Grouts for Unit Masonry and is the direct responsibility of Subcommitteethickness to yield the desired grout specimen height, as shown

4. Apparatus

d 41 Maximum-Minimum Thermometer
4.2 Straightedge a steel straightedge not less than 6 in.
(152.4 mm) long and not less tha¥ie in. (1.6 mm) in

C12.02 on Research and Methods of Test. : ; ; ;
Current edition approved June 10, 2003. Published August 2003. OriginallyIn Fig. 1, Fig. 2, and Fig. 3.
approved in 1984. Last previous edition approved in 2002 as C 1019-02. Note 3—Nonabsorbent blocks may be of plastic, wood, or other

2 Annual Book of ASTM Standardggl 04.02.
3 Annual Book of ASTM Standardéol 04.05.
4 Annual Book of ASTM Standardgol 04.01.

nonabsorbent material. Certain species of wood contain sugars which

*A Summary of Changes section appears at the end of this standard.
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————————"" Grout Specimen unit in contact with the grout specimen shall not have been
previously used to mold specimens. Place nonabsorbent

~__Lining on Face of Unit blocks, cut to proper size and of the proper thickness or
Nonabsorbent Block quantity, at the bottom of the space to achieve the necessary
/ height of specimen. Tolerance on space and specimen dimen-

- sions shall be within 5% of the specimen width. See Fig. 1,

Fig. 2, and Fig. 3and accompanying notes.

Note—Front masonry unit stack not shown to allow view of specimen. Note 6—Other methods of obtaining grout specimens and specimens

FIG. 1 Grout MOIi?] (g;'tz ?n::) E_llisi"g?;;)s%:)tvis)s in Height, 2 ¥4 of different geometry have been employed in grout testing, but are not
A 9 described in this test method. Other methods used to obtain grout
specimens include: drilling grout-filled cores of regular units; filling cores

T Grout Specimen of masonry units specifically manufactured to provide grout specimens;
filling compartments in slotted corrugated cardboard boxes specifically
Lining on Face of Unit manufactured to provide grout specimens; and forming specimens from
/ different sized masonry units of the same or similar material.
Nonabsorbent Block Since test results vary with methods of forming and specimen geometry,
comparative test results between the specimen described in this test

method and the proposed specimen should be required and confined to a
single specimen shape and method of forming.

6.4 Line the masonry surfaces that will be in contact with
Nore—Front masonry unit not shown to allow view of specimen.  the grout specimen with a thin, permeable material to prevent

FIG. 2 Grout Mold (Units Greater than 6 in. (152.4 mm) High, 8 in. bond to the masonry units.
(203.2 mm) High Concrete Masonry Unit Shown)
Note 7—The lining, such as paper towel, is used to aid in stripping the

) ] ) grout specimen from the mold. Proper installation of the lining prevents
cause retardation of cement. In order to prevent this from occurring, neWregularly sized specimens and varying test resuilts.

wooden blocks shall be soaked in limewater for 24 h, sealed with varnish . . . .
or wax, or covered with an impermeable material prior to use. 6.5 Brace units to prevent displacement during grouting and
curing.

4.5 Panels and platespieces of%s in. (19 mm) plywood
with dimensions as needed to contain units and grout specf, Sampling Grout

mens. Soak in limewater for 24 h, seal with varnish or wax, or 7.1 Size of Sample-Grout samples to be used for slump and

cover with an lmpermeable ”?ate”a' prior to use. A nonabsqrbompressive strength tests shall be a minimuridt® (0.014
bant material of equivalent stiffness to the plywood is perm|t-m3)

ted. 7.2 Procedure—The procedures used in sampling shall
PROCEDURES include the use of precautions that will assist in obtaining

samples that are representative of the nature and condition of

the grout. After the final slump adjustment has been made,

5. Test Specimens : :
5.1 Each grout specimen shall have a square cross—sectio?ﬁ;ngli g_r Olgt gs th?. grogt '"S bteltng placed. . tak
3in. (76 mm) or larger on the sides and twice as high as its, " 1€ld sampling—L-oliect wo or moré portions taken
width. Dimensional tolerances shall be within 5 % of the width &t regularly spaced intervals during Fhe discharge of th_e .mlddle
selected portion of the batch. The elapsed time between obtaining the

5.2 Test at least three specimens at each age specified. f|r_st and final portions of the sample shall be not more than 15

Note 4—Frequency of sampling and age of test is to be determined by 7.2.2 Laboratory Sampling-The entire mixed batch of
the specifier of this test method and is usually found in the constructioyrout is the sample.

documents.
Note 8—The field technician sampling, making, and curing specimens

6. Mold Construction for acceptance testing should be certified (American Concrete Institute

6.1 Select a level location where the molds remain undisEieId Testing Technician—Grade |, National Concrete Masonry Associa-
: tion Masonry Testing Technician, or equivalent). Equivalent certification

turbed for 48 h. programs should include both written and performance examinations.
Note 5—The location of specimen construction should be protected 7 3 Transport the grout sample to the mold location. Protect
and as free fram perceptible vibration as possible. the sample from the sun, wind, and other sources of rapid

6.2 The construction of the mold shall simulate the in-situevaporation and from contamination. Remix the sample with a
construction. If the grout is placed between two different typesshovel or trowel to ensure uniformity.

of masonry units, both types shall be used to construct the
mold. 8. Temperature and Slump Test

6.3 Form a space with a square cross-section, 3 in. (76 mm) 8.1 Measure and record the temperature of the grout sample
or larger on each side and twice as high as its width, byin accordance with Test Method C 1064/C 1064M.
stacking masonry units of the same type and moisture condi- 8.2 Begin filling the slump cone within 5 min of obtaining
tion as those being used in the construction. The surface of thike final portion of the sample.
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SROUT SPACE TYPICAL,
HEIGHTZ TIMESWIDTH ¥ (18 mm) PLY'WO0D SIDE PAMEL - BLOCK

T @IDTH + 2" (50 mm) = 7-58" (180 mm) (2)

4" (19 mm) PLYWOODD END
PANEL, MOLD WAL TH + 2% —
(50 mm ) x 7-58" (1690 mimi) (2)

i _LINING EACH
M~ FACE (2)

CONC . MASONRY UNIT(H)

NONABSOR BERT

SFACER A5 NEEDED

.. FOR SPECIMEN
BHEIGHT AND WIDTH

BRICK, TYPICAL

SPACER UNDER BRICK,
AS NEEDED FOR
SPECIMEN HEIGHT (1)

24P (18 mmy PLYWY COOID
BASE PLATE (1)

SFACER
i 5}

WOOD BLOCKAS NEELED
FOR MOLD LENGTH (1)

Note—
FIG. 3 Grout Mold with Brick and Concrete Masonry Units

8.3 Measure and record the slump in accordance with th&0. Transportation, Curing, and Testing of the Specimens

requirements of Test Method C 143/C 143M. 10.1 Remove the molds between 24 and 48 h after making
) ) the specimens.

9. Compressive Test Specimen 10.2 Within 30 min after removing the molds, place speci-
9.1 If grout from the slump test is used for the compressivanens in a protective container and keep specimens damp.
test specimens, remix the sample. Begin filling the compressive 10.3 Transport field specimens to the laboratory within 8 h

strength molds within 15 min of obtaining the final portion of after mold removal.
the sample. 10.4 Within 8 h after mold removal, place in a moist room,

9.2 Fill the mold with grout in two layers of approximately moist cabinet, or water storage tank conforming to Specifica-
equal depth. Rod each layer 15 times with the tamping rodtion C 511. Store there until day of testing.

Rod the bottom layer through its depth. Slightly overfill the 10.5 Store there until day of testing. Keep specimen damp
mold. Rod the second layer with the tamping rod penetrating until tested.

in. (12.7 mm) into the lower layer. Distribute the strokes 10.6 Cap the specimens in accordance with the applicable
uniformly over the cross section of the mold. requirements of Practice C 617.

9'_3 Strike off the top surface of the specimen with a Note 9—Practice C 617 refers to capping cylindrical specimens; there-
straightedge to produce a flat surface that IS even with _the_tOBre, the alignment devices may need to be modified to ensure proper use
edge of the mold and that has no depressions or projectiong the rectangular prism specimens of this method. All other sections of
larger than¥s in. (3.2 mm). Cover immediately with a damp practice C 617 are applicable.
absorbent material such as cloth or paper towel. Keep the top 10.7 Measure and record the width of each face at mid-

surfac_e of the sp_ecime_ns damp by wetting the absorberﬂeight_ Measure and record the height of each face at mid-
material and covering with a nonabsorbent, nonreactive mat€yiith. Measure and record the amount out of plumb  at
rial to retain the moisture. Do not disturb the specimens. mid-Width of each face

9.4 Within 30 min after filling the mold, add sufficient grout 10.8 Test the specimens in a damp condition in accordance

without rpdding to fill the depression caused bY initial Waterith the applicable requirements of Test Method C 39/C 39M.
loss. Strike off the top surface of the specimen with a

straightedge to produce a flat surface that is even with the topl. Calculations

edge of the mold. Cover immediately with a damp absorbent 11,1 Determine the average cross-sectional area by measur-
material such as cloth or paper towel. Keep the top surface ghg the width of each face at its mid-height, calculating the
the specimen damp by wetting the absorbent material angyerage width of opposite faces, and multiplying the averages.
covering with a nonabsorbent, nonreactive material. Do not 11.2 Calculate the compressive strength by dividing the

disturb the specimen until the molds are removed. ~ maximum load by the average cross-sectional area and express
9.5 Protect the specimens from freezing and variations ifihe result to the nearest 10 psi (69 kPa).

temperature. Store an indicating maximum-minimum ther-

mometer with the specimens and record the maximum and2- Report

minimum temperatures experienced prior to the time the 12.1 The report shall include the following:
specimens are placed in the final curing environment. 12.1.1 Mix design,
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12.1.2 Slump of the grout, TABLE 2 Statistics of Field-Prepared Specimens
12.1.3 Type and number of units used to form mold for Number of Mean, psi (Mpa)  Standard Deviation,  Coefficient of
specimens Specimens P psi (MPa) Variation, %
12.1.4 Description of the specimens—dimensions, amount 3 3583 (24.7) 118 (0.81) 3.3
i 6 5455 (37.6) 324 (2.23) 5.9
out of plumb in percent, 3992 (27.5) 228 (1.57) 5.7

12.1.5 Curing history, including initial temperature, maxi-
mum and minimum temperatures, and age of specimens when
transported to laboratory and when tested,

12.1.6 Maximum load and compressive strength of each 13.1.2 The standard deviation from field specimens of grout
specimen and average compressive strength of the specimeméll be higher than that for laboratory specimens. There is less

and control of grout ingredients, conditions of units for mold
12.1.7 Description of failure. construction, and initial curing environment in field-prepared
- . specimens.
13. Precision and Bias 13.2 Limited test data are available for analysis at this time.
13.1 General: A more detailed statement will be provided later. The following

13.1.1 The masonry units used to form the mold havesummary of available data is provided for review.
different absorption rates and will remove slightly different 13.2.1 Laboratory SpecimenrsThe coefficients of variation
amounts of water from each specimen. Thus the standandr a series of three laboratory prepared specimens ranged from
deviation for this test method is higher than that using &.8 % with a mean value of 6452 psi (44.45 MPa) to 24.6 %

nonabsorbent mold. with a mean value of 1373 psi (9.47 MPa) averaging 14.4 %.
o _ The standard deviation ranged from 211 psi (1.46 MPa) to 505
TABLE 1 Statistics of Laboratory-Prepared Specimens psi (3.48 MPa). Tests with a larger number of specimens had
g;;;?rﬁ;s; Mean, psi (MPa) Stam:)asfid(h'is\;i)ationv C\/Z?Ell;fnm(’/oof the characteristics found in Table 1. _
i 13.2.2 Field Specimens-Test reports from one project
5 3784 (26.1) 306 (2.11) 8.1 Lot ;
. Sa04 (17.2) 520 (152) g show the characteristics found in Table 2.
5 3178 (21.9) 634 (4.37) 20.0
6 5480 (37.8) 899 (6.2) 16.4 14. Keywords
12 22?2 82:?; §§§ gj;é) 12:2 14.1 cementitious; compressive strength; grout; masonry
units

SUMMARY OF CHANGES

Committee C12 has identified the location of selected changes to this standard since C 1019-02 that may
impact the use of this standard.

(1) Section 10.5 was added to address specimen curing ar{8) Sections 4.5 and Fig 3 were added and Section 4.4 and 6.2

handling. were revised to include grout specimens for double wythe
(2) Section 10.4 was changed to permit curing in a moistyalls.
cabinet

Committee C12 has identified the location of selected changes to this standard since C 181®a®@bay impact the use of
this standard.

(1) Section 10 was revised to modify and add specific timeg(3) Reference for grout to conform to Specification C 476 was

requirements for handling and curing grout specimens. added.
(2) Paragraph 10.4 was changed to permit curing in a water
tank.

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.
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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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