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Standard Practice for
Making and Curing Concrete Test Specimens in the

Field?

This sandand is issued under the fixet designation CSI;“ the number immediately following the designation indicaies the year of
ofiginal adoption or, I the case of revision, the year of last revision. ._A_number in parentheses indicates the year of last reapproval. A
superscript epsilon {¢) indicates an editorial ¢hange shace the last mvision oF reapproval.

This practice has been approved for use by agencies of Lhe Department of Defense, Contult the Dol Index of Spedfications and
Standards for the specific year of Lisue which #as been adopted by the Department-of. Dfense.

1. Scope

1.1 This practice covers procedures for making and curing
cylindrical and prismatic specimens using job concrete that
can be consolidated by rodding or vibration as described
herein. '

1.2 The concrete used to make the molded specimens
shall have the same levels of slump, air content, aqd'
percentage of coarse aggregate as the concrete being placed in
the work.

1.3 The values stated in inch-pound units are to be-

regarded as the standard. The values given in parentheses are
for information only.

14 This standard does not purport to address all of the
safety problems, 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 1o use.

2. Refﬁencéd Docnments

2.1 ASTM Standards:

C 143 Test Method for Stump of Hydravlic Cement
Concrete? .

C 172 Practice for Sampling Freshly Mixed Concrete?

*C 173 Test Method for Air Content of Freshly Mixed
Concrete by the Volumetric Method”

C 192 Practice for Making and Curing Concrete Test
Specimens in the Laboratory® ,

C 231 Test Method for Air Content of Freshly Mixed
Concrete by the Pressure Method?

{C 470 Specification for Molds for Forming Concrete Test
Cylinders Vertically?

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

C617 Practice for Capping Cylindrical Concrete
Specimens®

C 1064 Test Method for Temperature of Freshly Mixed
Portland-Cement Concrate? .

3. Significance and Use

3.1 This practice provides standardized requirements for

i "This practice is under the jurisdicion of ASTM Commitiés T-9 on Concrele
and Conmcrete Aggregates and i the direet responsibility of Subcemrmitiee
. C09.03.01 on Methods of Testing Conerete for Strength.
Currest edition zpproved Oct, 15, 1931, Published December 1591. Originally
published as C 31 - 20. Last previous edition © 31 —%0a.
2 dnnugl Book of ASTAM Siandards, Vol 04.02

making, curing, protecting, and transporting concrete test
specimens under field conditions. -

3.2 If specimen preparation is controlled as stiputated
herein, the specimens may be used to develop information
for the following purposes:

39.1 Checking the adequacy of mixture proportions for
strength,

3.2 To serve as the basis for comparison with labora-
tory, field or in-place tests, as the basis for safety and

- inestricture performance evaluation, and as the basis for

form and shoring removal time reguirements,
3.2.3 Determination of compliance with strength specifi-
cations, and :
3.2.4 Determination of {ime when a stracture may be put
fx service, '
4, Apparatus o A
4.1 Molds, General—Molds for specimens or fastenings
thereio in contact with the concrete shall be made of steel,

cast irpn, or other nonabsorbent material, ponreactive with
concrete containing portland or othér hydraulic ccments,

" Molds shall hold their dimensions and shape under condi- -

tions of severe use. Mplds shall be watertight during use as
judged by their ability to hold water poured into them.
Provisions for tests of watertightiiess are given in the Test
Methods for Elongation, Absorption, and Watertightness
section of Specification C470. A suitable sealant, such as
heavy grease, modeling clay, or microcrystalline wax shall be
used where necessary to prevent leakage through the joints.
Positive means shall be provided to hold base plates firmly to
the molds. Reusable molds shall be Bightly coated with
mineral oil or a suitable nonreactive form release matenial
before use. ' :

42 Cylinder Molds: o

4.2.1 Molds for Casting Specimens Vertically—-Molds for
casting-concrete test specimens shall conform to the require-
ments of Specification € 470. '

4.3 Beam Molds—Beam molds shall be rectangular in
shape and of the dimensions required to produce the
specimens stipulated in 5.2, The inside surfaces of the molds
shall be smooth. The sides, bottom, and ends shall be at Tight
angles to each other and shall be straight and true and free of
warpage. Maximum variation from the nominal cross sec-
tion shall not exceed ¥ in. {3.2 mm) for molds with depth or

 breadth of 6 in. (152 mm) or more. Molds shall produce

specimens not more than ¥ in. (1.6 mm) shorter than the
required length in accordance with 5.2, but may exceed 1t by
more than that amount.
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4.4 Tamping Rod—The rod shall be 2 round, straight
sieel rod %% in. (16 mm) in diameter and approximately 24
in. (610 mm) long, with the tamping ‘end rounded 10 a
hemispherical tip of the same diameter. Both ends may be
rounded, if preferred. 7

"4.5 Vibrators—Internal vibgators may have rigid or flex-
ible shafts, preferably powered by electric motors. The
frequency or vibration shall be 7000 vibrations per minute or
greater while in use. The outside diameter or side dimension
of the vibrating element shall be at least 0.75 in, (19 mm)
and not greater than 1.50 in. (38 mm}. The combined length
of the shaft and vibrating element shall exceed the maximum
depth of the section being vibrated by at Ieast 3 in. (76 mm).
When external vibrators are used, they should be the table or
plank type. The frequency of external vibrators shall be at
least 3600 vibrations per minute. For both table and plank
vibrators, provision shall be made for clanping the mold
securely -to the apparatus. A vibrating-reed tachometer
should be used 1o check the frequency of vibration.

4.6 Mallet—A mallet with a rubber or rawhide head
weighing 1.25 + 0.50 1b (0.57 £ (.23 kg) shall be used,

4.7 Small Tools—Toals and iterns which may be required

are shovels, pails, trowels, wood float, metal float, blunted

trowels, straightedge, feeler gage, scoops, and rules.

4.8 Slump Apparatus—The apparatus for measurement
of sfump shall conform to the requirements of Test Method
C 143. -

4.9 Sampiing and Mixing Receplacle—The receptacle
shall be a suitable heavy gage metal pan, wheelbarrow, or
flat, clean nonabsorbent mixing board of sufficient capacity
10 allow easy remixing of the entire sample with a shovel or
 trowel, .

" 4,10 Air Coment Apparatus—The apparatus for mea-
suring air content shall conform to the requirements of Test
Methods C 173 or C231.

5. Test Speciinens .

5.1 Compressive Strength Specimens—Compressive strength
specimens shall be cylinders of concrete cast and hardened in
an upnght position, with a length equal to twice the
diamster. The standard specimen shall be the 6 by 12-in.
(152 by 305-mm) cylinder when the maximum size of the
coarse aggregate does not exceed 2 in {50 mum). When the

maximum size of the coarse aggregate does exceed 2 in. (30

mm), either the concrete sample shall be treated by wet
sieving as described in Practice' C 172 or the diameter of the
cylinder shall be at least three times the nominal maximum
size of coarse aggregate in the concrete. Unless required by

the project specifications, cylinders smaller than 6 of 12 in. -

shall not be made 1 the field.

NoTE 1—The maximum size is the smallest sieve opening through
which the entire amount of aggregate is Tequired to pass.

5.2 Flexural Strength Specimens—Flexural strength spec-
imens shall be rectangular beams of concrete cast and
hardened with long axes horizontal. The léngth shall be at
least 2 in. (50 mm) greater than three times the depth as
tested. The ratio of width to depth as molded shall not
exceed 1.5. The standard beam shall be 6 by 6 in. {152 by
152 mrm) in cross section, and shall be used for concrete with
maximum size coarse agprepate up to 2 in. (50 mm). When
{he nominal maximum size of the coarss aggregate exceeds 2

in. {50 mm), the smaller cross sectional dimension of the
beam shall be at least three times the nominal maximum size
of the coarse aggregate. Unless Tequired by project specifica-
tions, beams made in the field shall not have a width or
depth of less than 6 in. :

&. Sampling Concrete
6.1 The samples used to fabricate test specimens under

. this standard shall be obtained accordanee with Practice

C 172 unless an zlternative procedure has been approved.
6.2 Record the identity of the sample with respect 10 the
location of the concrete represented and the time of casting.

7. Slump, Air Content, and Temperature

7.1 Shump—Measure the slump of each batch of concrete,
from which specimens are made, immediately after remixing
in the receptacle, as required in Test Method C 143.

7.2 Air Conteni—Determine the air content in accor-
darice with either Test Method C 173 or Test Method C 231.
The concrete used in performing the air content test shall not
be used in fabricating test specimens. _

7.3 Temperature—Determine the tempeature in accor-
dance with Test Method C 1064.

8. Molding Specimens

8.1 Place of Molding—Mold specimens promptly on a
level, rigid surface, free of vibration and other disturbances,
at a place as near as practicable to the location where they are
1o be stored.

8.2 Placing the Concrete—Place the concrete in the molds
using a 5C00p, blunted trowel, or shovel. Select. each
scoopful, trowelful, or shovelful of concrete from the mixing
pan to ensure that it is representative of the batch. Remix the

- concrete in the mbxing pan with a shove! or trowel to prevent
.segregation during the molding of specimens. Move the

scoop, trowel, or shovel around the perimeter of the mold
opening when adding concrete to ensure an even distribution
of the concrete and minimize segregation. Further distribute
the concrete by use of a tamping rod prior to the start of
consolidation. In placing the final layer the operator shall
attempt to add an amount of concrete that will exactly fill
the mold after compaction. Do not add nopreprésentative
concrete to an underfilled mold.

8.2.1 Number of Layers—Make specimens in layers as
indicated 1n Table 1. : '

8.3 Consolidation: .

8.3.1 Methods of Consolidation—Preparation of satisfac-

" tory specimens requires different methods of consolidation,

The methods of consolidation are rodding, and internal or
external vibration. Base the sclection of the method of
consolidation on the slump, unless the method is stated in
the specifications under which the work is being performed.
Rod concretes with a slump greater than 3 in. (75 mm). Rod
or vibrate concretes with slump of 1 to 3 in. (25 to 75 mm).
Vibrate concretes with slump of less than 1 in. {25 mm).
Concretes of such low water content that they cannot be
properly consolidated by the methods described hereln, or
requiring cther sizes and shapes of specimens 1o represent -
the product or structure, are not covered by this method.
Specimens for such concretes shall be made in accordance
with the requirements of Practice C 192 with regard to
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. TABLE 1 Nmnb-er of Lnyers Hequsred for- spec:mans

Specanan'rypem&ze Modeci ; Nu‘nberof Appmxmtene-;)m of
asDemh . () - {Gompiaction L Layer, . (mih)
12(3051 rodding Sequal 4 {100}

Dwver 12.{305) rodding as requirad. 4 {100}

12 {305) te 18 {460) vibration 2 oquud half deptt of specinens
Over §8 {460) . vibwation 3 or s B(ZGO)asmuasptacbcaﬂa
& (152).to 8.(200) - - rodding 2squal MMofspedmm

Orvat 8 (200) rodding +*3.0r mars CooAgom
6(152)&08(200} vibration 1 : ) dapﬁldspocumﬂ
-Oma{ZOO) vibeation Vzormora T Smc)umwmpwm

TABLE 2 Numbar of Roddmgs 16 be Usad i Mnldmg Cylmdm

Specimens
Dmmmrolcyﬁndar anberof -
i (mmiyc L Strokasﬂ.nyer
“easd - - 1 5
8 (200} ¢ 50

10N D . A

3 L -

| -specimen size and shape and method of consohdauon
8.33 Redding—Place the concrete in the mold, in the

required nuimber.of layers of ap ro:umaleiy equal volume. -~

For, ¢ylindérs, rod gach layer wnhth rounded eiid ofgthe rod
using the number of strokes spcmﬁed in Table 2. The

number of roddings per ]aycr requmad for! beams is ome. for -

each 2-in.% {13-cm?) top surfack.area of the specimeti~ “Rod

‘the bottotmn layer throughaut it§ depth ‘Distribute the m_qua; :

uniformly over the cross section. of the moléd- dnd for, &4
uppgr-layer allow the rod: T ‘penetrate, : about Vva in, (L2 i)
into the underlying. layer when thed

depth 15 4 in. or more. After each layeris mﬁded 1dp:1

outsides of the mold lightly 1010 15 times with the mallet, i
. close any holes left by roddmg and'to reledse any large: air
bubbles that may have been trapped. Use an. .open’, ‘hapd; 1o

iap ‘light-gage sxngle~usc molds which ‘are’ suscspuble 10

damage if tapped with a, mallet. Afier tapping, spade, thc -

concrele along: the sides ahd ends of beam moids mth a.
trowel ar other suitable tool.

8.3.3 Vibrdtion—Maintain a umform txmc penod for
duration. of v1brat10n for the particular kind of concrete;
vibrator, and specimen. mold involved. The duranon of

“vibtation requiired- will depend upon the)workabxhty of the
concrete and the effectiveness of the vibrifor. Usually
~ sufficient vibration has been applied as svon as the surface of
the concrete has bedome rélatively smooth. Continue yibra-
tion only long enough 1o dchievg proper consolidation of the
concrete, Overvibration' may cause segrefation. Fill the
molds and vibrate inthe required’ ‘number of. approximaiely
equal layers. Plzce all the congrete for éach layer inthe nold
before-starting vibratiozsof that layer, thn placing 1 the final
layer, avoid overﬁlimg hy more than -V . (6 mim]). Finish
the, suiface either duxing or afier vibration whére exiernal
vibration is used. Finish the surface after’ vibration when
interrial vibration is used, When the: finish. is applied after
vibration, add only enough concrete with a trowel to overfilt

the mold about ¥ in. (3 mam). Work it into the surface and-

then stnkt: it off.

T hxgher. In compactmg! the-specimen the" vxhratorshzil not-be

,th of the layer. is.léss-
than-4 in. {100 mm), and aboit -1 in. (25.mm) when:—the_

8.3.3.0 Internal V'bra}zan———'fhe diameter of: the wbratmg
elemeiit, or“thnckn&cs ofa sgoare vibrating element, shail be

C e accordance with the réguirements. of 4 S. For beams, the

vibrating ¢lément” shall notrexceed ¥ of the width of the
mold. For cylinders, the ratio of the diameter- of the cylmdcr
to the. diamgter: of the vibrating’ élement shall be 4.0 or

( ﬁnm or 51des of thc mold Careful]y

‘,e spt:cxmen ‘
( Iz_ndersm—Usc three msemons of the wbratnr at

’ usc aktemanng msemons along 1wo Jiries.: Allow the shaft of
i penetxate mto the bottom layer approxx—

outsxdcs of the mold hghﬁy 10 10 15 tlmm wrth Ihe mallct to
close. any holes 16ft by vibrating and 10°release any Jaige air
bubbles that may have: béen trapped .

§34 External Vibratiohn—When. -external wbrataon is
" used, take, cire:o ensure that the. amold s figidly attactied to
or secumly held ‘againstthe wbmung elerhent or nbmnng

*sugface; ;T ¢

g4 szthg—-Aﬁer consohdztxon, unlcss tht Fmshing
“has been performed during.the vibration (8.3.3); strike off
"the surface of the toncreté and float or trowel it as required.
" Perform - all ﬁmshmg with the minimum manipulation
nccessary o producc a flat even surface that is level with the

. iim or edge of the mold and, that, has ng’ depressions of

projections larger. than Yo im. (3:2. mm)

8:4.1 Cylmder.s——Aﬁer consolidation, ﬁmsh the topr sur-
faces by striking them off with the tamping fod where the
" consistency of the concete perimits orswith 2 wood float o

~trowek If demrad, cap the top surface of freshly made

cyhndcrs with a thin layer of stiff. portland cémént paste
which is; perxmued “to ‘harden. and cure with'the specimen
See-section on Capping Materials of Practice C 617,

8:4.2 Bearns—After consolidation ofthe concrete, strike
off the top surface 10 the required mlarance 10 produce a flat
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even surface. A wood. float may be used..

8.5 Mark the specimens to positively identify them and .
~ the conergte they represent. Use a method that will notalter
the top surfacé of the concrete. Do, not niark the removable,

caps. Upon removal of the molds, mark the test specimens 1o
retdin their identities.”

8.6 Initial Storage—Immediately after being struck off,

the specimens shall be moved t6 the storage place Where they
will femain undisturbed for the initial curing period. If
specimens. made in simgle use molds are moved;’ Hf and
support the. specimens from the bottom of the molds. with a
large trowel or similar device. ' '

9. Curing,

9.1 Covering Afier Finishing—Tmmediately  after fin-

ishing, precautions shall be takex 16 prevent evaporation and

1oss of water front the ; : 7 1 ;

of cardboard molds from contact, with “wef, birlap or-other

sources of water. Cardboard. molds. may:¢xpand and darmage

specimens. at an early age if the outside of the mold absorbs.
water. Cover specimens with, a nonabsorbent, nonréactive

plate or sheet of impervious plastic, Wet budapimay bensed -~ 9 or el b3
. & Stiuctire May.be Put into Service:

over the plate or plastic sheét to. help retasd évaporation; but
the burlap must not be in contact with ‘the surfate’ of the -
concrete. ‘ . B S

9.2.Curing Specimens for Checking the Adeguicy. af
Mixture Proportions for Strength or as the Basis for Accep-
tence or. Quality Control: ST

0.9.1-Taiticd Citring==Afier mplding, the specimens shall®

be stored in a teraperature range between 60.16,80°F (16 to
27°C) and in a moist ‘environment: préveating;any loss of
moisture p 1o 48 h (Note2). At all tiriies the temperatie in-
and befween specifaéns shall be controlied by stieldingfrom
direct rays of the sun and jadiant heating devices. Specimens
that ‘are to be. transported 1o the laboratory. for standard

curing (se€ 9.2.2) before 48 h shall semhaih in the moldsin a. .

moist enviroriment, until they aré received in the laboratgry,
demolded and placed in standard curing. If specimiens are
not transported within 48 h, the molds shall be removed
within 24 + 8 i and standard curing used until trarisported
(seg 10.1). S g ’

NoTE 2—Ht may be necessary 10 create an envirohrment durmg initial

curing 1o provide satisfactory moisture and to control the, wémperature. .

The specimens faay-be immersed immediately in saturated limewater,
and/or stored i tightly constructed wooden boxes, damp sand. pits,
semporary buiidings at construction sites; umder: wet buriap, . or io
heavyweight closed plastic bags. Immersing n satrated fimewater is nof
acceptable for specimens in cardbeard or dther molds that expand when
* immeresd in water. Othier suitable methods thay be used provided the

foregoing requirements Hmiting specimen lemperature  and” moistere -

logs are met. The temperature, may-be controlied by ventilation, or
thermostatically controlied cooling devices, or by heating devices such as
stoves, light bulbs, or thermogiatically controlled heaurg, elemedts.
Temperature record of the specimens may, bé established by theans of
maximum-minimont theomometers. Early age results may be lower

whes stored near 60°F (16°C) and Eigher-when $tored near 80°F (27°C).
§.2.2 Standard Curing: '

92.2.1 Cylinders—Upon completion of initial curing and’

wittiin 30 min after removing the molds, store specimens in 2
moist conditien with free water maimained on their surfaces

simens, Protect the outside: surfaces -

at.all-times 2t atemperature of 734 + 3°F (23 £ L7C).
Températurés- between 68 and :86F (20 -and -30°C) ave

. permitted for a period not to excesd 3 himmediately prior to

test if free moistuxe is “maidtained on the. sizfaces: of the
specimen at all times, except. when -capping with - $ulfur

: mortar capping compound. When capping. with this mate-
 rial, the ends.of the cylinder will be dried. as/described.in -
Practice C 617. Specimens shall not be exposed to dripping

ofmnning water. The nx]ui}'cd mqiSt-s_tomgc;_can be ob-
tained by’ iminiersion, in saturdted limewater and may be

_ obtained-by storage m-2 mioist, room or cabinet meeting the

requiréments of Specification C311.
9.2.2.2 Beanis—DBeamis* are 10 ‘be cured the same as.

- cylinders (seé 9.2.2.1) except for-aminimum of 20 h'prior to

festing, they shail bé storediin saturated limewater.at 73.4 +

|3°F (23 +'1.7°C). Diying of the surfaces of the beam shall be
-prevented between removal from limewater and completion
of testing. ' :

Norr 3—Relatively small amounss of surface drying of flexural

. specigiiens can: induce. 1ensile stresses in the extreme fibers that will

markedly: reducé ke indicated fiexiral stredgth.

9.3 Curing for Determiining Form Removal Time or When

93,1 Cylinders—Store cylinders in or on the structure as
near to-the point of deposit of “the.concrefe, represented as

possible.. Protect all surfaces ofi-the c¢ylinders from the

elements inas near as. possible the same way as the formed

" work,; Providé thé: cylindérs with the same témperature and

mojstire environrient ‘as -the strictural work. Test the.

. speciniens «in ithe” moisture. condition fesulting. from the

specified curing treatment. To mect theseicondifions, speci-

- mens made fof the: purpose of:detérmiining when a stoucture
" nay be put inservic .
. time of rempoval of form work.

ket T

service shall be removed from the molds ar the

932 Beams—As nearly as practicable, cure beams in the
‘same maniier as the concreie in the;structuré: At the end of

48 & 4 h aftér molding, take the molded specimens to the

. storage location and remove from the molds. Store: speci-

mexs Tepresenting pavements of slabs on grade by placing
thér on. the ground as molded, with their. top strfaces up.
Bank the sides.and ends of the: specimens with carth or;sand
that shall be kept damip, leaving the top surfaces exposed 10

the specified cufing, fredtrnent. Store specimens representing
_ structure’ conéréle as. neat the point-in the: structure they

represent as. possible, and, afford them the same temperature

. protection and moistyré.environment asthe structure. At the
" end of the curing. period- leavé the specimens -in place
“exposed to fhe weather in the same manner s the'structure.

Remove all beam spécimens from fiéld storage and store in
limewater” at 73.4-+ 3°F.(23:%= LTC) for 24 £.4'h
immediately before time of testing to-ensure. uniform mois-
ture condition from. specimen to specimen. -Observe the

. pretautions given in 9.2.2.2to giard against drying betweén

time of removal from curing to testing,

.10, Tmn_spo_rtétion_ of Speciibens to I:.aboratnry

10,1 Peior 1 transporting, 5pecimens,.s;h'all.be cured and
protected as réquired in Section 9. During transportation, the
specimens must be protected with suitable cushioning mate-
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fdal to prevent damage from jarring and from freezing
temperatures, or moisture Joss. Moisture Joss may be pre-
vented by wrapping the specimens in plastic or surtounding

them with wet sand of wet saw dust. Transporiation shall not
exceed 4 h
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