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Standard Practice for
Length Change of Cast, Drilled, or Sawed Specimens of
Hydraulic-Cement Mortar and Concrete 1

This standard is issued under the fixed designation C 341/C 341M; 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.

1. Scope* C 666 Test Method for Resistance of Concrete to Rapid

1.1 This practice covers the determination of the length ~ Freezing and Thawirig
changes of cast, drilled, or sawed specimens of hydraulics ;
. Terminology
cement mortar and concrete due to causes other than externally o . .,
applied forces and temperature changes. It can be readily 3-1 Definition of Term—The term “length change,” as used
adapted, if desired, to studies of length change involving1€re is defined as an increase or decrease in a linear dimension

different schedules or environmental treatment than the stafff @ test specimen which has been caused to change by any
dard procedures prescribed by this practice. factor other than externally applied forces and temperature

1.2 The values stated in either inch-pound units or S unit§hanges.
shall be regarded separately as standard. The units stated jn Significance and Use

each system may not be exact equivalents; therefore, each .
system must be used independently of the other, without 4.1 Measurements of length change permit assessment of

combining in any way. The inch-pound units are shown inth? potential for volum_etric expansion or contraction of cast,

brackets. drilled, or sawed specimens of hydraulic-cement mortar, and
1.3 This standard does not purport to address all of theCoNcrete due to various causes othe.r than (_axte_rnally gpplied

safety concerns, if any, associated with its use. It is thdorces and temperature changes. This practice is particularly

responsibility of the user of this standard to establish appro_useful for comparative eyaluation of this potential in different
priate safety and health practices and determine the applicaMortar or concrete specimens.
bility of regulatory limitations prior to use. 5. Apparatus

2. Referenced Documents 5.1 Length ComparaterThe length comparator shall gen-
21 ASTM Standards: erally conform to the requirements of Specification C 490,

A 276 Specification for Stainless Steel Bars and Shapes except that it shall be constructed to accommodate the speci-

C 31/C 31M Practice for Making and Curing Concrete TestMens to be tested under this practice, which shall have gage
Specimens in the Fietd lengths of 75 mm [3 in.] or more.

C 42/C 42M Test Method for Obtaining and Testing Drilled  ©-1.1 Gage Studs in Ends of SpecimeAs/hen the com-
Cores and Sawed Beams of Conciete parator is to be used to measure between gage studs in the ends

C 157/C 157M Test Method for Length Change of Harg-©f specimens, the gage length for computir_lg percentage length
ened Hydraulic-Cement Mortar and Concrete change shall be considered to be the distance between the

C 192/C 192M Practice for Making and Curing ConcreteiNnermost ends of the gage studs, and the contact terminals of
Test Specimens in the Laboratdry the comparator shall be plane, polished, heat-treated surfaces

C 490 Practice for Use of Apparatus for the Determination®S described in Specification C 490. Fig. 3 of Specification

of Length Change of Hardened Cement Paste, Mortar, anff 490 shows one type of comparator that has been found
Concreté suitable for such specimens. A horizontal comparator is desir-

able for specimens that are considered too large to be handled
by the type of comparator illustrated in Fig. 3 of Specification
 This practice is under the jurisdiction of ASTM Committee C09 on Concrete C 490.
and Concrete Aggregates and is the direct responsibility of Subcommittee C09.68on 5 1 .2 Gage Studs on Sides of SpeciméNhen the com-
Volume Change. ;
Current edition approved July 10, 2003. Published September 2003. Originallﬁa‘rator Is to b.e used to measure bew\.leen gage studs 0.” the
approved in 1954. Last previous edition approved in 1996 as C 341 — 96. sides of specimens, the contact_ termlnals Sha” .be conical,
2 Annual Book of ASTM Standardgol 01.03. heat-treated surfaces as shown in Fig. 1, which illustrates a

° Annual Book of ASTM Standadol 04.02. type of comparator that has been found satisfactory for this
4 Annual Book of ASTM Standardgol 04.01.

*A Summary of Changes section appears at the end of this standard.
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FIG. 1 Type of Suitable Extensometer for Measurement of Length Change of Specimens Having Gage Studs on Sides

type of specimen. In this case, the gage length shall be theylinders made and cured in accordance with the applicable
distance between the reference points located in the exposeequirements of Practice C 192/C 192M and Practice C 490.
ends of the gage studs (see 5.2).

5.2 Gage Studs-Gage studs shall be Type 316 stainless7. Test Specimens
steel, meeting Specification A 276.

5.2.1 For Ends of SpecimensGage studs that are to be
located in the ends of specimens shall have a rounded surfa
to provide point contact with the terminals of the comparator
The types of studs described in Specification C 490 are suitab
for insertion in drilled holes. Spherical studs having a diamete;:
of 6to 10 mm Fato ¥sin.], or studs that are sections of spheres
of similar diameter, are suitable for cementing to the ends o
specimens.

5.2.2 For Sides of SpecimensThe exposed end of gage

7.1 Test specimens shall be either cores or rectangular
risms that have been cast from freshly mixed, or drilled or
Swed from existing concrete or mortar structures and are free
rom reinforcing steel, visible cracks, or other structural
efects. They shall be of any size but specimens that are to be
ompared shall not differ in their cross-sectional dimensions by

ore than 10 % or in length by more than 20 % (Note 1). The
gage length shall be at least six times the maximum nominal
size of the coarse aggregate but not less than 75 mm [3in.], and
that the minimum cross-sectional dimension be at least three
a p'af‘e surface with adiameter or diagonal of 1010 13 ¥m [ not less than 50 mm [2 in.]. When the gage studs are to be
to ¥z in.]. For dry setting, the length of the stud shall be 13 tolocated on the sides of the specimen, the over-all length of the

16 mm [/ to %5 in.]. Shorter lengths of stud, including plane :
disks, shall be satisfactory for studs that are to be cemente hpiammen shall exceed the gage length by at least 50 mm [2

5.3 Drying Room and Controis-A drying room and con-

trols as described in Test Method C 157 shall be used for Notre 1—Specimens used for length change measurements during
storing specimens in air. freeze thaw resistance testing as described in Test Method C 666 should
follow the dimensional requirements of that method.

6. Sampling 8. Setting G stud
6.1 Samples of drilled or sawed hydraulic cement mortar or - eting Gage Studs

concrete shall be obtained in accordance with the section on 8.1 Gage studs shall either be dry-set or cemented in drilled
Sampling of Test Method C 42. holes, or cemented directly to the surface of the specimen.
6.2 Samples of field cast hydraulic cement mortar or con- 8.2 Drilling Holes—For gage studs that are to be cemented,
crete shall be cast in accordance with Practice C 31/C 31M. holes shall be drilled (Note 2) only slightly larger than the
6.3 Constituent materials for concrete or mortar specimenstuds. For gage studs that are to be dry-set, holes shall be
made in the laboratory for use in this practice shall be sampledrilled about 0.1 mm [0.005 in.] smaller in diameter than the
using applicable standard methods. studs. In the case of small specimens, take care that the
6.3.1 The specimens for use in this practice prepared frorspecimens are not damaged by the drilling operation. The
the consituent materials in the laboratory shall be cast prisms docation and depth of holes shall be as given in 8.2.1 and 8.2.2.
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Note 2—Carbide-tipped masonry drills have been found most suitablevhich shall be as nearly equal to the mean gage length of the
for this purpose. comparator as practicable. Remove burred edges from the

8.2.1 For Gage Studs in Ends of Specimebrill holes in ~ reference point holes.
the ends of a specimen so that their longitudinal axes coincide o )
with the longitudinal axis of the specimen. The depth of the9- Determination of Gage Length of Specimens
holes shall be such that the gage studs will project from 3to 5 9.1 Determine the gage length of each specimen to an
mm [¥s in. to %16 in.] beyond the ends of the specimen. accuracy of 1 %. In the case of specimens having gage studs on

8.2.2 For Gage Studs in Sides of SpecimeDrill a pair of  the sides, determine the gage length by direct measurement
holes in each of two opposite sides of the specimen td®etween the reference points with a suitable scale. Determine
compensate for warping and to provide a better average fdhe gage length of specimens having gage studs in the ends by
length change. Position both pairs of holes in a plane contairfirst measuring the distance between the ends of the gage studs
ing the longitudinal axis of the specimen and space to conforn#ith suitable calipers and subtracting the lengths of the two
to the length of the comparator. The center of each hole shagage studs.
be at least 25 mm [1 in.] from the end of the specimen. The
depth of the holes shall preferably be such that the top surfacd®. Conditioning of Specimens for Measurement of Base
of the gage studs can be set about 3 mm [0.1 in.] below the Length
surface of the specimen. 10.1 Prior to the initial measurement for length, condition

8.3 Cementing Methods specimens by immersion in lime-saturated water.

8.3.1 Studs Set in HolesPosition gage studs in holes atthe  10.2 Maintain the temperature of the conditioning water at
depth specified in 8.2.1 or 8.2.2, as appropriate, with the3 = 2°C [73.5% 3.5°F], except that during the kas h of
exposed end parallel to the surface of the specimen in the cag@mersion immediately before making any measurement for
of studs having plane end surfaces. The cementing materi#ngth maintain the temperature at 2310 0.5°C [73.4 =
shall be stable and effective in either a wet or dry environment-0°F] (Note 3). When measuring for length, remove the
and at temperatures up to 120°C [250°F]. The f0||owingspecimens from water one at a time, wipe with a damp cloth,
cementing materials have been found satisfactory: and immediately measure for length using the comparator

8.3.1.1 Epoxy Resin-Epoxy resins for this purpose shall specified in 5.1. Make length measurements at 7-day intervals

cure at room temperatures. Holes shall be free of Ioosé;n(;j conti'nlije' clcmditirc]ming (;g]ltilo/the cha;}ngle in Length over a
particles and visually dry to ensure good bond. -day period is less than 0. 6. Use the length measurement

. that determines that this criterion is met as the basis for
8.3.1.2 Portland-Cement PasteUse a thick paste of Type : : : :
[Il Portland cement. Moisten each hole with about 5 mL Ofcalculatlng length change occurring during the air or water

water, cement the studs in place after the water has beesr;[Orage period.

absorbed, and moist-cure the paste for approximately 24 h.  Nore 3—Specimens used for length change measurements during
8.3.1.3 Other Cementing MediaSulfur and Rose metal freeze thaw res_l_stapce testing as described in Test Method C 666 should
. follow the conditioning of that method.
have also proven satisfactory.

8.3.2 Studs Cemented to Surfaeé\n epoxy resin system 11. Storage of Specimens
that sets at room temperature and does not soften at @17 1 after measurement at the end of the conditioning

temperature of 120°C [250°F] is the most satisfactory materiatﬂ)eriod, store the specimens as described in either 11.2 or 11.3,
for cementing studs to the surface of a specimen. To ensuig,ess another condition of storage is specified.

good bond, it is essential that the surface be clean. Acid etching 11 > \water Storage-Immerse specimens in lime-saturated
followed by flushing with water and drying is a satisfactory \; ater at 23+ 2°C [73.5+ 3.5°F]. Take observations of the
preparation of the surface for bonding. The locations of theiength of each specimen after 1, 2, 4, 8, 16, 32, and 64 weeks
studs on the specimen are the same as those prescribed [Qfjess otherwise specified. Make these observations immedi-
drilled holes in 8.2.1 and 8.2.2. The exposed end surface (gtely after the specimens have been subjected to storage in
each stud having a plane end surface shall be parallel to the o ot 23+ 2°C [73.5+ 3.5°F] for a period of at least 30
surface of the specimen. min.

8.4 Dry-Setting Methoe-Drive the gage studs to the depth  11.3 Air Storage—Store the specimens in circulating air
specified in 8.2.1 or 8.2.2, as appropriate, into holes that argaintained at a temperature of 232°C [73.5+ 3.5°F] and a
approximately 0.1 mm [0.005 in.] smaller in diameter than therelative humidity of 50+ 4 % unless some other condition of
gage studs, being careful not to deform the exposed ends of thgorage is specified. See 5.3 for reference to a suitable drying
gage studs during the driving operation. room. The air movement past all specimens shall be such that

8.5 Reference Points on Gage StudBstablish a reference the rate of evaporation is 77 30 mL/24 h from the atmometer
point on each gage stud located on the side of a specimen lgferenced in 5.3 or 1% 5 mL/24 h from a 400-mL Griffin
drilling a hole approximately 1 mm in diameter [No. 56 low-form beaker filled initially to 20 mm3 in.] from the top.
American Standard Twist drill] in the end of the stud to a depthUnless otherwise specified, measure specimens for length at
sufficient to provide clearance between the bottom of the holeveekly intervals and continue them in air storage until their
and the point of the comparator, as shown in Fig. 1. A templatehange in length over a 7-day period is less than 0.001 %.
(Fig. 1) will aid in spacing the holes at proper gage length,Preferably, make these observations in a room maintained at a
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relative humidity of 50+ 4 % while the specimens are at a 12.1.5 Description of the storage condition, either by indi-

temperature of 23+ 2°C [73.5+ 3.5°F]. cating that the type of storage outlined in Section 11 was
followed or by giving details of any procedure not conforming
12. Report to that condition,

12.1.6 Total length of the period of storage, exclusive of the
onditioning period, up to each length measurement,

12.1.7 Length change data, reported as percent increase or
ecrease in linear dimension to the nearest 0.001 %, based on
the initial measurement made at the end of the conditioning

12.1 Report the following information:
12.1.1 Sources of specimen in terms of the structure and
particular location in the structure from which the specimend
was obtained,

12.1.2 Dimensions of the test specimen, period
12.1.3 Maximum size and mineral character of aggregate in 12.1.8 Any condition or characteristic of the concrete of
concrete, interest to the study, and

12.1.4 Description of conditioning, either by indication that 12.1.9 Any other pertinent information.
the type of conditioning outlined in Section 10 was followed,
or by giving details of any procedure not conforming to that13. Keywords
condition. In either case, give the total length of the condition- 13.1 comparator; concrete; conditioning; length change;
ing period, mortar

SUMMARY OF CHANGES

Committee C09 has identified the location of selected changes to this standard since the last issue (C 341 — 96)
that may impact the use of this standard. (Approved July 10, 2003.)

(1) Revised title and scope to reflect change from Test Method3) Allowed cast specimens, as well as cored and sawed
to Practice. specimens.
(2) Converted to dual unit standard (Sl and inch-pound units).

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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