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Standard Specification for

Mortar for Unit Masonry *

This standard is issued under the fixed designation C 270; 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 epsilonef 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 * C 144 Specification for Aggregate for Masonry Moftar

1.1 This specification covers mortars for use in the construc- C 150 Specification for Portland Cemént
tion of non-reinforced and reinforced unit masonry structures. C 188 Test Method for Density of Hydraulic Cemént
Four types of mortar are covered in each of two alternative C 207 Specification for Hydrated Lime for Masonry Pur-

specifications: 1) proportion specifications and®)( property poses . . o _

specifications. C 305 Practice for Mechanical Mixing of Hydraulic Cement
1.2 The proportion or property specifications shall govern as _Pastes and Mortars of Plastic Consisténcy

specified. C 511 Specification for Moist Cabinets, Moist Rooms, and

1.3 When neither proportion or property specifications are ~ Water Storage Tanks Used in the Testing of Hydraulic
specified, the proportion specifications shall govern, unless _Cements and Concrefes _
data are presented to and accepted by the specifier to show thaC 595 Specification for Blended Hydraulic Ceménts .
mortar meets the requirements of the property specifications. C 780 Test Method for Preconstruction and Construction

1.4 The text of this standard references notes and footnotes Evaluation of Mortars for Plain and Reinforced Unit
which provide explanatory material. These notes and footnotes _Masonry _

(excluding those in tables and figures) shall not be considered € 979 Specification for Pigments for Integrally Colored
as requirements of the standard. Concreté o _

1.5 The following safety hazards caveat pertains only to the C 1157 Performance Specification for Hydraulic Cerfient
test methods section of this specificatidinis standard does ~ C 1324 Test Method for Examination and Analysis of Hard-
not purport to address all of the safety concerns, if any, €ned Masonry I\/I_ortér
associated with its use. It is the responsibility of the user of this C 1329 Specification for Mortar Cemént
standard to establish appropriate safety and health practices E 514 Test Method for Water Penetration and Leakage
and determine the applicability of regulatory limitations prior Through Masonry

to use. E 518 Test Methods for Flexural Bond Strength of Ma-
sonny?
2. Referenced Documents 2.2 Masonry Industry Councit:
2.1 ASTM Standards: Hot and Cold Weather Masonry Construction Manual, Janu-
C 5 Specification for Quicklime for Structural Purpodes ary 1999

C 91 Specification for Masonry Cemént I Lo

C 109 Test Method for Compressive Strength of Hydraulic3' SpeC|f|ca_1t_|on _L|m|tat|onsf o )
Cement Mortars (Using 2-in. or [50-mm] Cube Speci- 3.1 Specification C 270 isot a specification to determine
mens¥ mortar strengths through field testing.

C 110 Test Methods for Physical Testing of Quicklime, 3-2 Laboratory testing of mortar to ensure compliance with
Hydrated Lime, and LimestoRe the property specification requirements of this specification
C 128 Test Method for Density, Relative Density (SpecificShall be performed in accordance with 5.3. The property

Gravity), and Absorption of Fine Aggregafes specification of this standard applies to mortar mixed to a
specific flow in the laboratory.

3.3 The compressive strength values resulting from field
tested mortars do not represent the compressive strength of

This specification is under the jurisdiction of ASTM Committee C12 on mortar as tested in the laboratory nor that of the mortar in the
Mortars and Grouts for Unit Masonry and is the direct responsibility of Subcom-
mittee C12.03 on Specifications for Mortars.

Current edition approved Nov. 10, 2001. Published January 2002. Originally

published as C 270-51T. Last previous edition C 270-01. 4 Annual Book of ASTM Standardgol 04.05.
2 Annual Book of ASTM Standardgol 04.01. S Available from the Mason Contractors Association of America, 1910 South
2 Annual Book of ASTM Standardgol 04.02. Highland Avenue, Suite 101, Lombard, IL 60148.
*A Summary of Changes section appears at the end of this standard. Docu ments
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wall. Physical properties of field sampled mortar shall not beconform to Specification C 979. Calcium chloride, when ex-
used to determine compliance to this specification and are ng@icitly provided for in the contract documents, is permitted to
intended as criteria to determine the acceptance or rejection & used as an accelerator in amounts not exceeding 2 % by
the mortar (see Section 8). weight of the portland cement content or 1 % by weight of the
masonry cement content, or both, of the mortar.

4. Materials

4.1 Materials used as ingredients in the mortar shall con
form to the requirements specified in 4.1.1 to 4.1.4.

4.1.1 Cementitious Materials-Cementitious materials shall 5. Requirements
conform to the following ASTM specifications:

4.1.1.1 Portland Cement-Types |, IA, I, [IA, I, or I1IA of

Note 1—If calcium chloride is allowed, it should be used with caution
as it may have a detrimental effect on metals and on some wall finishes.

5.1 Unless otherwise stated, a cement/lime mortar, a mortar
Specification C 150 cement mortar, or a masonry cement mortar is permitted. A

4.1.1.2 Blended Hydraulic CementsTypes IS, IS-A, IP mortar type of known higher strength shall not be indiscrimi-

IP-A, I(PM), I(PM)-A, I(SM), or I(SM)-A of Specification nately substituted where a mortar type of anticipated lower
' ' ' ' strength is specified.

C 595.
4.1.1.3 Hydraulic Cements-Types GU, HE, MS, HS, MH, 5.2 Proportion Specificatiors-Mortar conforming to the
and LH of Specification C 1157. proportion specifications shall consist of a mixture of cemen-
4.1.1.4Slag Cement (for Use in Property Specificationst't'ous material, aggregate, and water, all conforming to the
Only)—Types S or SA of Specification C 595. requirements of Section 4 and the proportion specifications’
4.1.1.5 Masonry Cement-See Specification C 91. requirements of Table 1. See Appendix X1 or Appendix X3 for
4.1.1.6 Mortar Cement—See Specification C 1329. a guide for selecting masonry mortars.
4.1.1.7 Quicklime—See Specification C 5. 5.3 Property Specifications-Mortar conformance to the

4.1.1.8 Hydrated Lime—Specification C 207, Types S or property specifications shall be established by tests of labora-
SA. Types N or NA limes are permitted if shown by test or tory prepared mortar in accordance with Section 6 and 7.2. The
performance record to be not detrimental to the soundness ¢gboratory prepared mortar shall consist of a mixture of
the mortar. cementitious material, aggregate, and water, all conforming to

4.1.2 Aggregates-See Specification C 144. the requirements of Section 4 and the properties of the

4.1.3 Water—Water shall be clean and free of amounts oflaboratory prepared mortar shall conform to the requirements
oils, acids, alkalies, salts, organic materials, or other substanc@$ Table 2. See Appendix X1 for a guide for selecting masonry
that are deleterious to mortar or any metal in the wall. mortars.

4.1.4 Admixtures—Admixtures such as coloring pigments, 5.3.1 No change shall be made in the laboratory established
air-entraining agents, accelerators, retarders, water-repelleptoportions for mortar accepted under the property specifica-
agents, antifreeze compounds, and other admixtures shall ntibns, except for the quantity of mixing water. Materials with
be added to mortar unless specified. Coloring pigments shatlifferent physical characteristics shall not be utilized in the

TABLE 1 Proportion Specification Requirements

Note—Two air-entraining materials shall not be combined in mortar.

Proportions by Volume (Cementitious Materials)

Mortar Type Portland Aggregate Ratio
Cement or Hydrated Lime (Measured in
Blended Mortar Cement Masonry Cement or Lime Putty Damp, Loose Con-
Cement ditions)
M S N M S N
Cement-Lime M 1 Ya
S 1 over Yato %2
N 1 over Y210 1%
O 1 over 1% to 2%2
Mortar Cement M 1 S S 1 S S S e Not less than 2¥a
M 1 and not more than
s 1 o o 1 3 times the sum of
the separate vol-
S 1 umes of cementi-
N 1 e e e S tious materials
(6] 1
Masonry Cement M 1 S 1
S Y2 1
S 1 ce
N S 1
(0] 1
m
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TABLE 2 Property Specification Requirements
Mortar Type Average Compressive Water Retention, min, % Air Content, max, %®  Aggregate Ratio (Measured
Strength at 28 days, min, in Damp, Loose
psi (MPa) Conditions)
Cement-Lime M 2500 (17.2) 75 12
S 1800 (12.4) 75 12
N 750 (5.2) 75 14¢
(e} 350 (2.4) 75 14¢
Mortar Cement M 2500 (17.2) 75 12 Not less than 2 ¥4 and not
S 1800 (12.4) 75 12 more than 3 %2 the sum of
N 750 (5.2) 75 14¢ the separate volumes of
(0] 350 (2.4) 75 14¢ cementitious materials
Masonry Cement M 2500 (17.2) 75 18
S 1800 (12.4) 75 18
N 750 (5.2) 75 20°
o 350 (2.4) 75 20°

A Laboratory prepared mortar only (see Note 3).

B See Note 4.

€ When structural reinforcement is incorporated in cement-lime or mortar cement mortar, the maximum air content shall be 12 %.
P'When structural reinforcement is incorporated in masonry cement mortar, the maximum air content shall be 18 %.

mortar used in the work unless compliance with the requirematerial Bulk Density
ments of the property specifications is reestablished. Blended Cement Obtain from bag or supplier
Masonry Cement Obtain from bag or supplier
Note 2—The physical properties of plastic and hardened mortarMortar Cement Obtain from bag or supplier
complying with the proportion specification (5.1) may differ from the Lime Putty 80 pcf (1280 kg/m*)
Hydrated Lime 40 pcf (640 kg/m3)

physical prop_e_rtie; of mortar of the same type complying with theSan d 80 pef (1280 kg/m?)
property specification (5.3). For example, laboratory prepared mortars
batched to the proportions listed in Table 1 will, in many cases, Note 6—All quicklime should be slaked in accordance with the
considerably exceed the compressive strength requirements of Table 2manufacturer’s directions. All quicklime putty, except pulverized quick-
Note 3—The required properties of the mortar in Table 2 are forlime putty, should be sieved through a No. 20 (850 pm) sieve and allowed
laboratory prepared mortar mixed with a quantity of water to produce o cool until it has reached a temperature of 80°F (26.7°C). Quicklime
flow of 110 = 5 %. This quantity of water is not sufficient to produce a putty should weigh at least 80 pcf (1280 kdjmPutty that weighs less
mortar with a workable consistency suitable for laying masonry units inthan this may be used in the proportion specifications, if the required
the field. Mortar for use in the field must be mixed with the maximum quantity of extra putty is added to meet the minimum weight requirement.
amount of water, consistent with workability, in order to provide sufficient Note 7—The sand is oven-dried for laboratory testing to reduce the
water to satisfy the initial rate of absorption (suction) of the masonry unitspotential of variability due to sand moisture content and to permit better
The properties of laboratory prepared mortar at a flow of ¥18, as  accounting of the materials used for purposes of air content calculations.
required by this specification, are intended to approximate the flow angk is not necessary for the purposes of this specification to measure the unit
properties of field prepared mortar after it has been placed in use and thgeight of the dry sand. Although the unit weight of dry sand will typically
suction of the masonry units has been satisfied. The properties of fielde 85-100 pcf (1360-1760 kgfin experience has shown that the use of
prepared mortar mixed with the greater quantity of water, prior to beingan assumed unit weight of 80 pcf (1280 kdjrfor dry sand will result in
placed in contact with the masonry units, will differ from the property a laboratory mortar ratio of aggregate to cementitious material that is
requirements in Table 2. Therefore, the property requirements in Table gimilar to that of the corresponding field mortar made using damp loose
cannot be used as requirements for quality control of field preparedand. A weight of 80 Ib (36 kg) of dry sand is, in most cases, equivalent

mortar. Test Method C 780 may be used for this purpose. to the sand weight in 1%(0.03 n?) of loose, damp sand.
Note 4—Air content of non-air-entrained portland cement-lime mortar
is generally less than 8 %. 6.1.2 Oven dry and cool to room temperature all sand for
laboratory mixed mortars. Sand weight shall be 1440 g for each
6. Test Methods individual batch of mortar prepared. Add water to obtain flow

6.1 Proportions of Materials for Test Specimens Of 110 = 5%. A test batch provides sufficient mortar for

Laboratory mixed mortar used for determining conformance t¢ompleting the water retention test and fabricating three 2-in.
this property specification shall contain construction materialgubes for the compressive strength test.
in proportions indicated in project specifications. Measure 6.2 Mixing of Mortars—Mix the mortar in accordance with
materials by weight for laboratory mixed batches. ConvertPractice C 305.
proportions, by volume, to proportions, by weight, using a 6.3 Water Retentior-Determine water retention in accor-
batch factor calculated as follows: dance with Specification C 91, except that the laboratory-
mixed mortar shall be of the materials and proportions to be
used in the construction.

6.4 Compressive StrengthDetermine compressive
6.1.1 When converting volume proportions to batchstrength in accordance with Test Method C 109. The mortar

Batch factor= 1440/(80 times total sand volume proportion (1)

Note 5—See Appendix X4 for examples of material proportioning.

weights, use the following material bulk densities: shall be composed of materials and proportions that are to be
Material Bulk Density used in the construction with mixing water to produce a flow of
Portland Cement 94 pcf (1505 kg/m?3) 110 + 5. Docu ments
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6.4.1 Specimen StorageKeep mortar cubes for compres- gregates shall be stored in such a manner as to prevent
sive strength tests in the molds on plane plates in a moist roometerioration or intrusion of foreign material.
or a cabinet meeting the requirements of Specification C 511, 7.2 Measurement of MaterialsThe method of measuring
from 48 to 52 h in such a manner that the upper surfaces shathaterials for the mortar used in construction shall be such that
be exposed to the moist air. Remove mortar specimens frorie specified proportions of the mortar materials are controlled
the molds and place in a moist cabinet or moist room untiland accurately maintained.
tested. 7.3 Mixing Mortars—All cementitious materials and aggre-
6.5 Air Content—Determine air content in accordance with gate shall be mixed between 3 and 5 min in a mechanical batch
Specification C 9Excepthat the laboratory mixed mortar is to mixer with the maximum amount of water to produce a
be of the materials and proportions to be used in the construavorkable consistency. Hand mixing of the mortar is permitted
tion. Calculate the air content to the nearest 0.1 % as followswith the written approval of the specifier outlining hand mixing

LWy W+ Wy W+ V) procedures.

b W W Ws Wa Note 8—These mixing water requirements differ from those in test
Pr P, Py Py Y methods in Section 6.
A=100— \%1 @) 7.4 Tempering Mortars-Mortars that have stiffened shall
be retempered by adding water as frequently as needed to

where: restore the required consistency. No mortars shall be used
D = density of air-free mortar, g/cin beyond 22 h after mixing.
W, = weight of portland cement, g, 7.5 Climatic Conditions—Unless superseded by other con-
W, = weight of hydrated lime, g, tractual relationships or the requirements of local building
W,; = weight of mortar cement or masonry cement, g,  codes, hot and cold weather masonry construction relating to
W, = weight of oven-dry sand, g, mortar shall comply with the Masonry Industry Council’s “Hot
V= millilitres of water used, and Cold Weather Masonry Construction Manual.”
P, = density of portland cement, g/ém o _
P, = density of hydrated lime, g/ _ Note 9—L|m|tat|or_1$—Mortar type should be corrglated with the par-
P, = density of mortar cement or masonry cement, @lcm ticular masonry unlt'to be used _because certain mortars are more
P, = density of oven-dry sand, g/én compatible \.I\{Ith certain masonry un|t§. .
A = volume of air. %. and The specifier should evaluate the interaction of the mortar type and
W, = weight of 400’ mi_ of mortar, g. masonry unit specified, that is, masonry units having a high initial rate of

. . . absorption will have greater compatibility with mortar of high-water
6.5.1 Determine the density of oven-dry saRd, in accor-  roieniivity,

dance with Test Method C 128, except that an oven-dry
specimen shall be evaluated rather than a saturated surface-@y Quality Assurance

specimen. If a pycnometer is used, calculate the oven-dry g ; Test Method C 780 is acceptable for preconstruction and

density of sand as follows: construction evaluation of mortars for plain and reinforced unit
P,=X, /(Y +X~2) (3)  masonry.
here: 8.2 Compliance with Specification C 270 is obtained in the
w er_e. . . . . field by verifying that the required proportions of the specified
X; = weight of oven-dry specimen (used in pycnometer) in materials are added to the mixer

a,lgigﬁt of pycnometer filled with water, g, and 8.3 Tests of Hardened MortarsTest Method C 1324 is

weight of pycnometer with specimen, aﬁd water to available for determination of the prop_ortions of components in

calibration mark, g. hardened masonry mortars. There is no ASTM method for

6.5.1.1 If the Le Chantelier flask method is used, calculat&!St€mining the conformance or nonconformance of a mortar

the oven-dry density of sand as follows: to the property specifications of Specification C 270 by tests on
hardened mortar samples taken from a structure.

Y
z

P, =X, /[0.9975(R, — R))] 4) .

Note 10—The results of tests done using Test Method C 1324 can be
where: compared with the Specification C 270 proportion requirements, however,
X, = weight of oven-dry specimen (used in Le Chantelier precision and bias have not been determined for this test method.

flask) in air, g, Note 11—Where necessary, testing of a wall or a masonry prism from
R, = initial reading of water level in Le Chantelier flask, the wall is generally more desirable than attempting to test individual

and components.
Note 12—The cost of tests to show initial compliance are typically

R, = final reading of water in Le Chantelier flask. 0 shc A C
6.5.2 Determine the density of portland cement mortalbome by the seller. The party initiating a change of materials typically
e ' bC?ar the cost for recompliance.

cement, and m.asonry Ceme.nt in accordanc_e WI'.:h Test Metho Unless otherwise specified, the cost of other tests are typically borne as
C 188. Determine the density of hydrated lime in accordance,,

. lows:
with Test Methods C 110. If the results of the tests show that the mortar does not conform to the
. . requirements of the specification, the costs are typically borne by the
7. Construction Practices Seﬂer_ P ypiealy Y

7.1 Storage of Materials-Cementitious materials and ag- If the results of the tests show that the rnortaD@aO:blumﬁrnFtﬁ
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