‘IHW Designation: C 1403 — 98

Standard Test Method for

Rate of Water Absorption of Masonry Mortars'

This standard is issued under the fixed designation C 1403; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers a standardized laboratory pro-
cedure for determining the relative water absorption by capil-
lary uptake (wicking) characteristics of masonry mortars. This
test method is not applicable for determining the effectiveness
of water repellent coatings.

1.2 The values stated in SI units are to be regarded as the
standard. The inch-pound units given in parentheses are for
information only.

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

2. Referenced Documents

2.1 ASTM Standards:

C 109/C 109M Test Method for Compressive Strength of
Hydraulic Cement Mortars (Using 2-in. or [50-mm] Cube
Specimens)?

C 270 Specification for Mortar for Unit Masonry3

C 511 Specification for Moist Cabinets, Moist Rooms and
Water Storage Tanks Used in the Testing of Hydraulic
Cements and Concretes?

C 778 Specification for Standard Sand?

3. Significance and Use

3.1 This test method provides a laboratory procedure for
determining the relative water absorption properties over time
of mortars used for masonry construction. Because the samples
are made under laboratory conditions and do not take into
account the effect of the masonry substrate or field mixing
procedures, this method is not intended for field use. Data
generated from this test method may be useful for determining
the relative effectiveness of water repellent admixtures or the
effect of other admixtures or mortar components on the water
repellency of a mortar. However, use caution in interpreting the
results. The relative water absorption properties of the mortar

! This test method is under the jurisdiction of ASTM Committee C-12 on Mortars
and Grouts for Unit Masonry and is the direct responsibility of Subcommittee
C12.02 on Research and Methods of Test.
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is only one factor that affects the water penetration resistance
of the masonry. The overall water penetration resistance of the
masonry also depends on other factors such as extent of bond,
workmanship, masonry units, etc.

4. Apparatus

4.1 Balance—A balance sensitive to 0.1 g.

4.2 Immersion Tank—A watertight container with a mini-
mum cross section of 300 by 300 mm (12 by 12 in.) and a
minimum depth of 75 mm (3 in.) and with a suitable cover to
minimize evaporation. Provide specimen supports that allow a
minimum of 3 mm (0.12 in.) clearance from the bottom of the
container and that cover a maximum of 10 % of the specimen
surface area. Provide a flat tank so that when a specimen is set
on the supports the water level as specified in 6.4 shall not vary
by more than 1 mm (0.04 in.) from one end of the specimen to
the opposite end.

4.3 Specimen Molds—Metal 50-mm or 2-in. cube specimen
molds with removable plastic water tight disposable liners. The
plastic liners shall be rigid enough to retain their shape when
free standing and filled with mortar.

4.4 Spoon—A metal spoon approximately 230 mm (9 in.) in
length and with a bowl approximately 100 mm (4 in.) in length.

4.5 Straightedge—A steel straightedge not less than 150
mm (6 in.) long and approximately 1.5-3.0 mm (Vs to Y& in.)
thick.

4.6 Tamper—A tamper made of a nonabsorptive, nonabra-
sive, nonbrittle material such as a rubber compound having a
Shore A durometer hardness of 80 = 10, or seasoned oak wood
rendered nonabsorptive by immersion for 15 minutes in
paraffin at approximately 200°C (392°F), and having a cross
section of 13 by 25 mm (0.5 by 1.0 in.) and a convenient length
(127 to 152 mm (5 to 6 in.)). The tamping face of the tamper
shall be flat and at right angles to the length of the tamper.

4.7 Trowel, having a steel blade 100 to 150 mm (4 to 6 in.)
in length, with straight edges.

4.8 Tapping Stick—A hardwood rod, having a diameter of
16 mm (%5 in.) and a length of 150 mm (6 in.).

4.9 Timing Device—A suitable timing device capable of
indicating elapsed time up to 24 h to the nearest 1 min.

4.10 Calipers—Suitable calipers with parallel jaws for mea-
suring the dimensions of the hardened specimens to the nearest
0.5 mm.
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5. Specimen Preparation

5.1 Prepare mortar according to Specification C 270 to a
flow of 110 % §5. Record the flow. If an admixture is being
added to the mortar, the time of addition shall follow the
manufacturer’s recommendation. Record the kind of mortar
(cement/lime, mortar cement, or masonry cement), as well as,
the type (O, N, S, or M) and whether the mortar is made to the
proportion or property specification. Record the type and
amount of each material by weight used in the mortar. In
addition, record the type and amount by weight or volume of
any admixture or alternative mortar material used and when it
was added to the mix.

5.1.1 To test the behavior of mortar components indepen-
dent of the qualities of the masonry sand use a blend of equal
parts by weight of graded standard sand and standard 20 - 30
sand conforming to Specification C 778.

5.2 Prepare 50-mm or 2-in. cube specimens according to
Test Method C 109/C 109M except the mortar shall be the
mortar prepared in 5.1 and the molds shall be as specified in
4.3. Make a minimum of three replicate specimens from each
mortar batch.

5.3 Immediately upon completion of casting, place the test
specimens in a moist closet or moist room conforming to the
requirements of Specification C 511. Keep all test specimens in
their molds and in the moist closet or moist room for 24 *+ 1
h with their upper surfaces exposed to the moist air but
protected from dripping water.

54 At 24 = 1 h from the time of mixing remove the
specimens from the molds. Mark the side of each specimen
indicating which surface is top, as cast. Cure the specimens in
a moisture tight plastic bag at 24 = 8°C (75 % 15°F) for a total
28 days from the time of casting.

Cover to prevent
evaporation

Test specimen,
50 mm or 2 inch
cube

Test specimen
supports, 3mm min.
thickness and cover
less than 10% of
specimen surface area

Top surface, as cast,

5.5 At the age of 28 days = 12 h from the time of casting,
remove the specimens from the plastic bag and dry in a
ventilated oven at 110 to 115°C (230 to 240°F) for a minimum
of 24 h and until the weight change is not greater than 0.2 %
over a one hour period. Remove the specimens from the oven
and cool in ambient conditions (24 = 8°C (75 = 15°F)) for a
minimum of 2 h and until the specimens reach ambient
temperature. Begin testing within 48 h after reaching ambient
temperature.

6. Procedure

6.1 Calculate the area of the test surface for each specimen
from the length and width of the test surface. The test surface
is the top face of the cube, as cast. Using calipers, measure the
length of the cube test surface to the nearest 0.5 mm at three
locations along its height and record as L, the average length in
millimetres to the nearest 0.5 mm. Using calipers, measure the
width of the cube test surface to the nearest 0.5 mm at three
locations along its height and record as L, the average width in
millimetres to the nearest 0.5 mm.

6.2 Record as W, the initial weight in grams of each
individual specimen immediately prior to testing.

6.3 Place the immersion tank on a flat level surface. Place
all specimens in the immersion tank(s) with their top faces, as
cast, in contact with the specimen supports as illustrated in Fig.
1.

6.4 Add water to the immersion tank(s) so that the speci-
mens are partially immersed in 3.0 % 0.5 mm (0.12 * 0.02 in.)
of water. Cover the immersion tank(s) to minimize evapora-
tion.

6.5 At0.25, 1, 4, and 24 h, measure the weight in grams of
each specimen and record as W where T is the measurement

Immersion Tank -
watertight container
with min cross section
of 300 mm x 300 mm
(12in. x 12 in.) and
minimum height of
75 mm (3 in.)

3.0 +/- 0.5 mm of test

of specimen cube
FIG. 1 Specimen Configuration During Testing
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specimen in water
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time in hours. Wipe off surface water from each specimen with
a damp cloth prior to each weighing. Complete the wipe within
10 s of removal from contact with the water and complete
weighing within 1 min.

6.6 After each weighing, replace the specimens into the
immersion tank(s) and add water as necessary to maintain the
immersion depth specified in 6.4. Re-cover the immersion
tank(s).

7. Calculation

7.1 Calculate and record as A, the water absorption in
grams/100 cm?, at each time period, T, for each specimen, as
follows:

Ar= (Wp=Wp) X 10000 / (L, X Ly) M
where:
W, = the weight of the specimen at time T in grams,
W, = the initial weight of the specimen in grams,
L, = the average length of the test surface of the mortar
specimen cube in mm to the nearest 0.5 mm, and
L, = the average width of the test surface of the mortar
specimen cube in mm to the nearest 0.5 mm.
7.2 Calculate and record as, Ay (avg), the average Ay for

each set of three or more replicate specimens at each time
interval.

8. Report

8.1 Report the mortar mixture, as follows:

8.1.1 The kind of mortar (cement/lime, mortar cement, or
masonry cement),

8.1.2 The type (O, N, S or M) used,

8.1.3 Whether the mortar was made to the proportion or
property specification,

8.1.4 The type and amount of each material by weight used
in the mortar,

8.1.5 The type and amount by weight or volume of any
admixture or.alternative mortar material used in the mortar and
when it was added to the mix, and

8.1.6 The actual flow of the mortar batch(es).

8.2 Report the water absorption test results, as follows:

8.2.1 For each specimen, report;

8.2.1.1 L,, the average length of the test surface of the
mortar specimen cube in mm to the nearest 0.5 mm,

8.2.1.2 L,, the average width of the test surface of the
mortar specimen cube in mm to the nearest 0.5 mm,

8.2.1.3 W,, the initial weight of the specimen in g,

8.2.1.4 W, ,s, the weight of the specimen at 0.25 h in g,

8.2.1.5 W, the weight of the specimen at 1 h in g,

8.2.1.6 W,, the weight of the specimen at 4 h in g,

8.2.1.7 W,,, the weight of the specimen at 24 h in g,

8.2.1.8 Ay ,s, the water absorption of the specimen at 0.25 h
in g/100 cm®,

8.2.19 A, the water absorption of the specimen at 1 h in
g/100 cm?,

8.2.1.10 A, the water absorption of the specimen at 4 h in
/100 cm?, and

8.2.1.11 A,,, the water absorption of the specimen at 24 h in
2/100 cm?,

8.2.2 For each set of three or more replicates, report;

8.2.2.1 Ay,s(avg), the average water absorption at 0.25 h in
g/100 cm?,

82.2.2.2 A (avg), the average water absorption at 1 h in g/100
cm?,

8.2.2.3 A,(avg), the average water absorption at 4 h in g/100
cm?, and

8.2.2.4 A, (avg), the average water absorption at 24 h in
¢/100 cm?,

9. Precision and Bias

9.1 A precision and bias statement is not available for this
test method.

10. Keywords

10.1 absorption; absorption rate; masonry mortar; water
repellent

The American Society for Testing and Materials 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 Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical commitiee, 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, 100 Barr Harbor Drive, West Conshohocken, PA 19428.
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