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INTERNATIONAL
Standard Practice for
Laboratories Testing Concrete and Concrete Aggregates for
Use in Construction and Criteria for Laboratory Evaluation 1
This standard is issued under the fixed designation C 1077; 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 78 Test Method for Flexural Strength of Concrete (Using

1.1 This practice identifies and defines the duties, responsi- _Simple Beam with Third-Point Loading)
bilities, and minimum technical requirements of testing labo- C 87 Test Method for Effect of Organic Impurities in Fine
ratory personnel and the minimum technical requirements for _Agdgregate on Strength of Mortar
laboratory equipment utilized in testing concrete and concrete C 88 Test Method for Soundness of Aggregates by Use of
aggregates for use in construction. Sodium Sulfate or MagneSHJm Sulfate

1.2 This practice provides criteria for the evaluation of the C 116 Test Method for Compressive Strength of Concrete
capability of a testing laboratory to perform designated ASTM ~_Using Portions of Beams Broken in Flexére
test methods on concrete and concrete aggregates. It can beC 117 Test Method for Material Finer than 75-um (No. 200)

used by an accrediting agency in the accreditation of a _Si€ve in Mineral Aggregates by Washfhg
laboratory or by other parties to determine if the laboratory is C 123 Test Method for Lightweight Particles in Aggredate
qualified to conduct the specified tests. C 125 Terminology Relating to Concrete and Concrete

1.3 If the laboratory requires external technical services to Aggregate$

conduct tests, the external agency shall be subject to separateC 127 Test Method for Density, Relative Density (Specific
evaluation. Gravity), and Absorption of Coarse Aggregate

1.4 This standard does not purport to address all of the C 128 Test Method for Density, Relative Density (Specific

safety concems, if any, associated with its use. It is the _Gravity), and Absorption of Fine Aggregéte
responsibility of the user of this standard to establish appro- C 131 Test Method for Resistance to Degradation of Small-

priate safety and health practices and determine the applica- Size Coarse Aggregate by Abrasion and Impact in the Los

bility of regulatory limitations prior to use. Angeles Maching _ _ _
C 136 Test Method for Sieve Analysis of Fine and Coarse
2. Referenced Documents Aggregate$
2.1 ASTM Standards: C 138/C 138M Test Method for Density (Unit Weight),
C 29/C 29M Test Method for Bulk Density (“Unit Weight”) Yield, and Air Content (Gravimetric) of Concréte
and \oids in Aggregafe C 142 Test Method for Clay Lumps and Friable Particles in
C 31/C 31M Practice for Making and Curing Concrete Test Aggregate$ _
Specimens in the Fietd C 143/C 143M Test Method for Slump of Hydraulic Ce-
C 39/C 39M Test Method for Compressive Strength of Cy- ~_ment Concreté
lindrical Concrete Specimeﬁs C 157/C 157M Test Method for Length Change of Hard-
C 40 Test Method for Organic Impurities in Fine Aggre- ened Hydraulic Cement Mortar and Concfete
gates for Concrefe C 172 Practice for Sampling Freshly Mixed Concfete
C 42/C 42M Test Method for Obtaining and Testing Drilled ~ C 173/C 173M Test Method for Air Content of Freshly
Cores and Sawed Beams of Conctete Mixed Concrete by the Volumetric Meth&d

C 70 Test Method for Surface Moisture in Fine Aggregate ~C 174 Test Method for Measuring Thickness of Concrete
Elements Using Drilled Concrete Cofes

C 192/C 192M Practice for Making and Curing Concrete

1 This practice is under the jurisdiction of ASTM Committee C09 on Concrete Test Specimens in the Laboratéry
and Concrete Aggregates and is the direct responsibility of Subcommittee C09.98 on C 215 Test Method for Fundamental Transverse, Longitu-

Evaluation of Laboratories. P ; : :
Current edition approved Jan. 10, 2002. Published March 2002. Originally dinal and Torsional Frequenc!es of Cpncrete. Spem?nens

published as C 1077 — 87. Last previous edition C 1077 — 00. C 227 Test Method for Potential Alkali Reactivity of Ce-
2 Annual Book of ASTM Standardgol 04.02. ment-Aggregate Combinations (Mortar-Bar Mettfod)
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C 231 Test Method for Air Content of Freshly Mixed
Concrete by the Pressure MetRod

C 232 Test Methods for Bleeding of Concréte

C 233 Test Method for Air-Entraining Admixtures for Con-
crete?

C 234 Test Method for Comparing Concretes on the Basis
of the Bond Developed with Reinforcing Stéel

C 289 Test Method for Potential Alkali-Silica Reactivity of
Aggregates (Chemical Methad)

C 293 Test Method for Flexural Strength of Concrete (Us-
ing Simple Beam with Center-Point Loadisg)

C 295 Guide for Petrographic Examination of Aggregates
for Concreté

C 341 Test Method for Length Change of Drilled or Sawed
Specimens of Hydraulic-Cement Mortar and Concrete

C 403/C 403M Test Method for Time of Setting of Concrete
Mixtures by Penetration Resistace

C 418 Test Method for Abrasion Resistance of Concrete by
Sandblasting

C 441 Test Method for Effectiveness of Mineral Admixtures
or Ground Blast-Furnace Slag in Preventing Excessive
Expansion of Concrete Due to the Alkali-Silica Reacftion

C 457 Test Method for Microscopical Determination of
Parameters of the Air-Void System in Hardened Conérete

C 469 Test Method for Static Modulus of Elasticity and
Poisson’s Ratio of Concrete in Compressgion

C 470/C 470M Specification for Molds for Forming Con-
crete Test Cylinders Verticaffy

C 495 Test Method for Compressive Strength of Light-
weight Insulating Concrete

C 496 Test Method for Splitting Tensile Strength of Cylin-
drical Concrete Specimehs

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

C 512 Test Method for Creep of Concrete in Compression

C 535 Test Method for Resistance to Degradation of Large-
Size Coarse Aggregate by Abrasion and Impact in the Los
Angeles Machingé

C 566 Test Method for Total Moisture Content of Aggregate
by Drying?

C 567 Test Method for Unit Weight of Structural Light-
weight Concreté

C 586 Test Method for Potential Alkali Reactivity of Car-
bonate Rocks for Concrete Aggregates (Rock Cylinder
Methody

C 597 Test Method for Pulse Velocity Through Concfete

C 617 Practice for Capping Cylindrical Concrete Speci-
meng

C 641 Test Method for Staining Materials in Lightweight
Concrete Aggregatés

C 642 Test Method for Density, Absorption, and \Voids in
Hardened Concrete

C 666 Test Method for Resistance of Concrete to Rapid
Freezing and Thawirfg

C 671 Test Method for Critical Dilation of Concrete Speci-

2 Annual Book of ASTM Standardgol 04.01.

mens Subjected to Freezihg

C 672/C 672M Test Method for Scaling Resistance of Con-
crete Surfaces Exposed to Deicing Chemitals

C 682 Practice for Evaluation of Frost Resistance of Coarse
Aggregates in Air-Entrained Concrete by Critical Dilation
Procedures

C 684 Test Method of Making, Accelerated Curing, and
Testing of Concrete Compression Test Specirhiens

C 702 Practice for Reducing Samples of Aggregate to
Testing Sizé

C 779 Test Method for Abrasion Resistance of Horizontal
Concrete Surfacés

C 801 Test Method for Determining the Mechanical Prop-
erties of Hardened Concrete Under Triaxial Loads

C 802 Practice for Conducting an Interlaboratory Test Pro-
gram to Determine the Precision of Test Methods for
Construction Materiafs

C 803/C 803M Test Method for Penetration Resistance of
Hardened Concrete

C 805 Test Method for Rebound Number of Hardened
Concreté

C 823 Practice for Examination and Sampling of Hardened
Concrete in Constructiofs

C 856 Practice for Petrographic Examination of Hardened
Concreté

C 873 Test Method for Compressive Strength of Concrete
Cylinders Cast in Place in Cylindrical Moltls

C 876 Test Method for Half-Cell Potentials of Uncoated
Reinforcing Steel in Concrete

C 900 Test Method for Pullout Strength of Hardened Con-
crete?

C 918 Test Method for Measuring Early-Age Compressive
Strength and Projecting Later-Age Strerfgth

C 944 Test Method for Abrasion Resistance of Concrete or
Mortar Surfaces by the Rotating—Cutter Metfod

C 1040 Test Methods for Density of Unhardened and Hard-
ened Concrete In Place by Nuclear Methods

C 1064/C 1064M Test Method for Temperature of Freshly
Mixed Portland Cement Concréte

C 1074 Practice for Estimating Concrete Strength by the
Maturity Method?

C 1084 Test Method for Portland—Cement Content of Hard-
ened Hydraulic-Cement Concréte

C 1105 Test Method for Length Change of Concrete Due to
Alkali-Carbonate Rock Reactién

C 1137 Test Method for Degradation of Fine Aggregate Due
to Attrition?

C 1138 Test Method for Abrasion Resistance of Concrete
(Underwater Method)

C 1150 Test Method for the Break-Off Number of Con-
crete

C 1152 Test Method for Acid-Soluble Chloride in Mortar
and Concreté

C 1170 Test Methods for Determining Consistency and
Density of Roller-Compacted Concrete Using a Vibrating
Tablé&

C 1176 Practice for Making Roller-Compacted Concrete in
Cylinder Molds Using a Vibrating Tabfe
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C 1202 Test Method for Electrical Indication of Concrete’s 3.1.3 field techniciar—an employee of the laboratory who

Ability to Resist Chloride lon Penetratién is assigned to perform sampling and testing functions outside
C 1218 Test Method for Water-Soluble Chloride in Mortar the laboratory.
and Concreté 3.1.4 laboratory techniciar—an employee of the laboratory

C 1231 Practice for Use of Unbonded Caps in Determinawho is assigned to perform the actual testing operations
tion of Compressive Strength of Hardened Concrete Cylprimarily conducted in the laboratory.
inderg 3.1.5 quality systems-those internal procedures and prac-
C 1383 Test Method for Measuring the P-Wave Speed antices that a laboratory utilizes to ensure continued compliance
the Thickness of Concrete Plates Using the Impact-Echavith applicable testing standards for concrete and concrete

Method? aggregates.
C 1399 Test Method for Obtaining Average Residual- 3.1.6 testing laboratory—an organization that measures,
Strength of Fiber-Reinforced Concréte examines, performs tests, or otherwise determines the charac-

C 1404/C 1404M Test Method for Bond Strength of Adhe-teristics or performance of materials or products. This may
sive Systems Used with Concrete as Measured by Diredhclude organizations that offer commercial testing services, an

Tensiort in-house quality control function, an academic institution, or
D 75 Practice for Sampling Aggregafes any other organization providing the required testing services.
D 2419 Test Method for Sand Equivalent Value of Soils and 3.1.7 Additional definitions can be found in Terminology

Fine Aggregaté C 125, Practices E 4, and ACI SP-19.

E 4 Practices for Force Verification of Testing Machihes
E 11 Specification for Wire-Cloth and Sieves for Testing4. Significance and Use

Purpose$ _ 4.1 The testing and inspection of concrete and concrete
2.2 ACI Standards: _ _ aggregates are important elements in obtaining quality con-
ACI 214-77 Recommended Practice for Evaluation ofstryction. A testing laboratory specializing in these services

Strength Test Results of COﬂCI’éte must be selected with care.

SP-19 (116R) Cement and Concrete Terminology 4.2 A testing laboratory shall be deemed qualified to per-

3. Terminology form ano! report the regults of _its tests if thg laboratory meets
o the requirements of this practice. The testing laboratory ser-

3.1 Definitions: . . _ vices shall be provided under the technical direction of a
3.1.1 evaluation authority-an independent entity, apart rggistered professional engineer.

from the organization being evaluated, that can provide an 4.3 This practice establishes essential characteristics per-

unbiased evaluation of that organization. The entity must havgyining to the organization, personnel, facilities, and quality

the capability to assess the professional and technical activitieg;stems of the laboratory. This practice may be supplemented

of concrete and concrete aggregate testing laboratories.  py more specific criteria and requirements for particular
3.1.1.1 Discussior—Laboratory inspection services are pro- projects.

vided by the Cement and Concrete Reference Laboratory

(CCRL)? Laboratory inspection is broadened into accreditag Organization

tion programs by such independent authorities as the National

Voluntary Laboratory Accreditation Program (NVLAP),

American Association for Laboratory Accreditation (AALR)

Construction Materials Engineering Council (CMEE&)

AASHTO Accreditation Program (AAP$ and other recog-

nized agencies as may be established. 5.1.1.2 Names and positions of the principal officers and the

3.1.2 external technical servicesthose services required responsible, registered professional engineer in charge, and
by a testing laboratory that are provided by another organiza- ’ - L '
y 9 y P y g 5.1.1.3 Description of the organization management struc-

tion.
ture.
5.1.2 Listing of the relevant technical services offered, and
4 Annual Book of ASTM Standardéol 04.03. 5.1.3 All external technical services nprmqlly ut|I|_zed.
5 Annual Book of ASTM Standatdgol 03.01. 5.2 The laboratory shall designate an individual with access
® Annual Book of ASTM Standardgol 14.02. to management who has the responsibility of seeing that

" 4g\éeg:lgable from American Concrete Institute, P.O. Box 9094, Farmington Hills, procedures requwed in this document are belng carried out.
8 CCRL, National Institute of Standards and Technology, Bldg. 226, Rm. A365,
Gaithersburg, MD 20899. 6. Human Resources

°NVLAP, National Institute of Standards and Technology, Bldg. 820, Rm. 282, . . .
Gaithersburg, MD 20899. 6.1 Information shall be made available to substantiate

10 American Association for Laboratory Accreditation, Quince Orchard, Gaith- Personnel qualifications as follows:

ersburg, MD 20878. 6.1.1 All relevant testing services are provided under the
1 Construction Materials Engineering Council, 649 Vassar St., Orlando, F'-full-time technical direction of a registered professional engi—

32804. . . . . .

12 American Association of State Highway and Transportation Officials N€€T with at least 5 years experience in construction materials

(AASHTO), 444 N. Capital St. NW, Suite 225, Washington, DC 20001. testing.

5.1 The following information shall be readily available for
review:

5.1.1 Description of the organization, including:

5.1.1.1 Complete legal name and address of the main office
and each laboratory location,
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6.1.2 Supervising laboratory technicians shall possess @onstruction Materials Testing - Concrete Level 1 Engineering
minimum of 3 years relevant experience and current techniciailechnician or higher, or3j) by an equivalent certification
certification. The technician certification program must includeprogram.

a written examination and performance evaluation of relevant 6.1.7 Equivalency of other certification programs not listed
tests. Relevant tests which must be covered by the certificatiom Human Resources Section shall be determined by an
program are: Practice C 31/C 31M, Test Methods C 39/C 39Mevaluation authority. The following criteria shall be used in the
C40, C117, C127, C128, C136, C 138/C 138M, C 143/determination:

C 143M, Practice C 172, Test Methods C 173/C 173M, C 231 6.1.7.1 The written examination shall be of sufficient length
and Test Method C 1064/C 1064M. The certification require-and detail to cover the entire test method,

ment is satisfied by being certified d9 poth an ACI Concrete  6.1.7.2 The performance evaluation shall adequately cover
Laboratory Testing Technician-Grade 1 and an ACI Concret@rocedures of the test method, and

Field Testing Technician-Grade 1, @& @ NICET Construction ~ 6.1.7.3 The written examination and performance evalua-
Materials Testing - Concrete Level 1 Engineering Techniciantion shall included all relevant test methods which are listed in
or higher, or 8) by an equivalent certification program. the section above for the type of technician being certified.

6.1.3 Supervising field technicians shall possess a minimum
of 3 years relevant experience and current technician certifif. Test Methods and Procedures

cation. The technician certification program must include a 7 1 The testing laboratory shall be capable of performing
written examination and performance evaluation of relevanihe required ASTM test methods, guides, or practices in 7.2
tests. Relevant tests which must be covered by the certificatiognd may request additional evaluation for the optional methods

program are: Practice C31/C31M, Test Methods C 138{y 7.3 to the extent that those services are provided by the
C 138M, C 143/C 143M, Practice C 172, Test Methods C 173laboratory.

C173M, C 231 and C 1064/C 1064M. The certification re- 7 2 Required Test Methods and Practices
quirement is satisfied by being certified 43 &n ACI Concrete
Field Testing Technician - Grade 1, &) (@ NICET Construc-
tion Materials Testing - Concrete at Level 1 Engineering

Technician or higher, or3) by an equivalent certification . . ) .
program g 3 by . 7.2.1.3 Unit Weight, Yield, and Air Contenffest Method
’ C 138/C 138M,

6.1.4 Concrete laboratory technicians shall possess current .
technician certification. The technician program must include a. 7.2.1.4 Air Content Test Method C 173/C 173M (volumet-

written examination and performance evaluation of relevant'® method), or Test Method C 231 (pressure method), or both.
tests. Relevant tests which must be covered by the certification ’-2-1-> TemperatureTest Method C 1064/C 1064M,
program are: Test Method C 39/C 39M and Practice C 617 or /-2-1.6 Making and Curing Test Specimerigractice C 31/

C 1231. The certification requirement is satisfied by beingC 31M,

certified as {) an ACI Concrete Laboratory Testing Technician ~ 7-2.1.7 Compressive Strengtfiest Method C 39/C 39M,

- Grade 1 or 2) an ACI Concrete Strength Testing Technician, 7.2.2 For Laboratories Testing Concrete Aggregates

or (3) a NICET Construction Materials Testing - Concrete 7.2.2.1 Sieve AnalysjsTest Method C 136,

Level 1 Engineering Technician or higher, o) (by an 7.2.2.2 Material Finer Than 75-um (No. 200) Sigv&est
equivalent certification program. Method C 117,

6.1.5 Aggregate laboratory technicians shall possess current7.2.2.3 Specific Gravity and Absorptipiiest Method C 127
technician certification. The technician certification program(Coarse Aggregate) and Test Method C 128 (Fine Aggregate),
must include a written examination and performance evaluaand
tion of relevant tests. Relevant tests which must be covered by 7.2.2.4 Organic Impurities in Fine Aggregat@est Method
the certification program are: Test Methods C 40, C 117C 40.

C127, C128, and C 136. The certification requirement is 7.3 Optional Test Methods or Practices

satisfied by being certified ag)(an ACI Concrete Laboratory 731 Some laboratories conduct many other tests on con-
Testing Technician - Grade 1, o)(a NICET Construction  crete and concrete aggregates and these should be evaluated if
Materials Testing - Concrete Level 1 Engineering Technicianhey are offered in the scope of that laboratory’s services. The
or higher, or 8) by an equivalent certification program. laboratory shall have evidence of proper facilities, equipment,
6.1.6 Concrete field technicians shall possess current tecland trained personnel to comply with the applicable test
nician certification. This technician certification program mustmethod or practice. The evaluation authority shall select which
include a written examination and performance evaluation obf the optional test methods or practices offered by the
relevant tests. Relevant tests which must be covered by tHaboratory need to be demonstrated by the personnel. Some of
certification program are: Practice C 31/C 31M, Test Methodshese ASTM test methods and practices grouped into four
C 138/C 138M, C 143/C 143M, Practice C 172, Test Methodsategories are as follows:
C 173/C 173M, C 231 and C 1064/C 1064M. The certification 7.3.1.1 Freshly Mixed Concrete-Test Methods C 232,
requirement is satisfied by being certified & @n AClI  C 233, C403/C 403M, C 1040, and C 1170, and Practices
Concrete Field Testing Technician - Grade 1, &rg NICET  C 192/C 192M and C 1176.

7.2.1 For Laboratories Testing Concrete
7.2.1.1 Sampling Practice C 172,
7.2.1.2 Slump Test Method C 143/C 143M,
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7.3.1.2 Concrete AggregatesTest Methods C 29/C 29M, results of split samples sieved on different sieve sets, or
C70,C87,C88,C123, C131, C 142, C227, C 289, C 441participation in the AMRL Aggregate Proficiency Sample
C 535, C566, C586, C641, C 1105, C 1137, C 1138, andProgram'3
D 2419, Practices C 682, C 702, and D 75, and Guide C 295. 8.4.1.2 When mechanical sieving devices are used, the
7.3.1.3Hardened Concrete for Strength Test Methods period of mechanical agitation shall be checked at least
C 42/C 42M, C 78, C 116, C 234, C 293, C 495, C 496, C 684annually. More frequent checks will be required if large
C 873, C900, C918, C 1399, and Practices C 617, C 1074umbers of tests are being made and if unusually rough,
C 1150 and C 1231. angular, or elongated materials are being tested. Materials
7.3.1.4 Hardened Concrete for Other Than Strengtfiest  sieved by hand shall be checked for thoroughness of sieving
Methods C 157/C 157M, C 174, C 215, C 341, C 418, C 457during each test.
C 469, C512, C567, C597, C642, C666, C671, C672/ 8.4.1.3 When performing the procedures of Test Method
C 672M, C 779, C 801, C 803/C 803M, C 805, C 876, C 944,C 117, a method of confirming sieve accuracy is required, such
C 1084, C 1152, C 1202, C 1218, C 1383, and C 1404As a calibrated 75-um (No. 200) sieve (see the Appendix of
C 1404M, and Practices C 823, and C 856. Specification E 11) reserved for that purpose, or comparison of
7.4 The laboratory shall use the latest version of eactiesults on split samples tested on different sieve sets. Sieve
referenced method within one year of its publication unless accuracy shall be checked at least annually and efficiency of

earlier version of the standard is required by the client. washing shall also be checked at least annually.
7.5 Laboratory personnel shall have convenient access to 8.4.2 Specific Gravity and Absorption Test¥Vhen per-
applicable standards. forming the procedures of Test Methods C 127 and C 128,
duplicate tests shall be made at least once every 6 months.
8. Facilities, Equipment, and Supplemental Procedures Results shall be verified for single operator precision within

tolerance stated in the respective test method.

8.1 Generai—The laboratory shall have faciliies and equip- 8.4.3 Balances for all concrete and aggregate tests shall be

ment conforming to the requirements of the applicable test librated annually
method. This section contains equipment requirements an i :
procedures that clarify certain provisions of the test methods. 8'5 Procedures Related to Opt|o_nal Test Metthg the

8.2 Procedures Related to Required Test Methetts ad- applicable test method requires equipment calibration and does
dition to standard test method requirements, the condition
listed in 8.3 and 8.4 must be met.

8.3 For Laboratories Testing Concrete

8.3.1 Slump Conesused with Test Method C 143/C 143M,
shall be checked for conformance with the required dimension
when they are purchased and at least annually thereafter.

8.3.2 Pressure Air Metersused with Test Methods C 231,
shall be callbr.ated at least every 3 months. ' 9. Laboratory Records and Reports

8.3.3 Metallic Reusable Moldsused with Practice C 31/ he | hall maintai ‘ h
C 31M, shall be checked at least annually for compliance with 9'1, The _a'bor'atory sha .malntaln a system of records that
the requirements of Test Method C 39/C 39M and SpecificaP€!Mits verification of any issued report. _ _
tion C 470/C 470M. All nonmetallic reusable molds, such as. 9.2 The records of the laboratory shall contain the following
plastic, shall produce a specimen at each casting that meets tigormation: , o o
dimensional criteria of Test Method C 39/C 39M. At least three_ 9'.2'1 Standard operating procedures, which include |d§nt|—
randomly selected single-use molds shall be inspected fJ}catlon of the test samplg, transfer of the sample from the field
compliance from each shipment of molds. Moist room or water© the 'abOV?‘tOfY’ recordlng_ _Of test resu_lts, ) _ .
storage tanks shall conform to the requirements of Specifica— 9.2.2 Calibrations or verifications which include the identi-

tion C511 and temperature shall be verified with recordin ication of the specific pie.ce.o.f equipment. and the _date
thermometers. performed; the name of the individual performing the calibra-

8.3.4 Compressive Strength Testing Machineball con- tion or verification; and the specific criteria required for each

form to the applicable requirements of Test Method nglpi_ece_ of equipme_:nt. The list "_‘_9-2.-3 and 9.2.4 of g,pecific
C 39M and have a capacity, loading range, and the appropriafé'te”a for the calibration or verification of the test equipment
X ' fust appear on the calibration record.

heads for specimens to be tested. Testing machines shall 9 2.3 For Laboratories Testing G ¢
verified at least annually in accordance with Practices E 4 and ~"< or Laboratories 1esling L.oncrete
9.2.3.1 Slump Cones-Dimensions.

a report giving details of the verification shall be readily 9.2.3.2 Unit Weight Measures-Weight and temperature of

available. . . : -
8.4 For Laboratories Testing Concrete Aggregates water used in the calibration; and calculations used to deter-
' mine the multiplying factor.

8.4.1 Sieve Accuracy
8.4.1.1 When performing the procedures of Method C 136,
a method of confirming sieve accuracy is required, such as the
usg of a set of calibrated sieves (see the Appendlx of SDECIfI- 13 AMRL, National Institute of Standards and Technology, Bldg. 226, Rm. 365,
cation E 11) reserved for that purpose, or a comparison Oaithersburg, MD 20899.

not specify a frequency, then the laboratory shall establish a
ls'requency in its quality assurance program and conform
thereto.

8.6 All equipment listed in this section shall be calibrated or
verified before being placed in service. Equipment not in
8perating condition or out of tolerance shall be marked as such
and taken out of service until corrected.
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9.2.3.3 Pressure Weight ScalesTest points used and the 10. Quality Systems
accuracy of the results. o . 10.1 The laboratory shall maintain a quality manual of
9.2.3.4 Pressure Air Meters-Determination of expansion \yritten procedures for ensuring the quality of the services
factor; size of the calibration vessel used; and the reading of thgffered (Note 2). In addition to the following information each

meter at the calibration test point(s). page in the manual shall contain a preparation or revision date
9.2.3.5 Cylinder Molds—Dimensions and the results of the to ensure the latest procedure is being followed.
watertightness test. 10.1.1 Internal quality assurance program, including:

9.2.3.6 Compression MachinesTest points, corresponding  10.1.1.1 Personnel evaluation including the method of
percentage of error, the calibration date and the device usedevaluation, the frequency of the review, the criteria used, and

9.2.4 For Laboratories Testing Concrete Aggregates the title or name of the individual responsible for administering
9.2.4.1 Sieve Accuracy-Results of the split sample or the evaluations; and technician training including a description
interlaboratory testing program. of the levels of training, the testing used to determine when a
9.2.4.2 Mechanical Sieving DevicesLength of time forthe  level has been reached and the title or name of the individual
proper efficiency of sieving. responsible for administering the training,
9.2.4.3 Specific Gravity TestsResults of the duplicate  10.1.1.2 Equipment calibration and maintenance,
samples, and 10.1.1.3 A current library including all relevant test meth-

9.2.4.4 Aggregate BalancesTest points, corresponding ©0ds, and
percentage of error, the calibration date, and the device used. 10.1.1.4 Inventory and description of all test equipment as
9.2.5 Records on laboratory personnel that document worfescribed in Section 8 including the equipment name, identi-
experience, education, on-the-job training, and methods usétfation number, and next date of calibration.
to ensure continued competence in performing the required test 10.1.2 Participation in proficiency testing programs, such as
methods, CCRL Concrete Proficiency Sample Programs and ANMRL
9.2.6 Audits and inspections by outside agencies and affggregate Proficiency Sample Programs (Note 3).
reports or certifications, with applicable dates, of any evalua- 10.1.3 The laboratory shall establish procedures for han-
tion or accreditations issued by any evaluating authorities, dling technical complaints from clients that includes the title or
9.2.7 Current standard test methods and other pertinef@me of the individual responsible for handling the complaint,

reference material in a library, the review system in the laboratory and the type of reply to be
9.2.8 Identification of the person performing the field tests/SSUed-- _
and 10.1.4 The laboratory shall establish procedures for ensur-

'{ng the quality of external technical services, such as: calibra-
gon services used by the laboratory, equipment and materials
rocured by the laboratory from vendors, and subcontractors

9.2.9 Documents that establish the traceability to an accep
able reference standard or a national standard for load cell
proving rings, thermometers, test weights and test equipme

used for verification or calibration of laboratory equipment. tha::] '(Sj’ a Iabtorfatotry tconttrr?céed_rt]o Ioebrforrtn a sr;[an%atr)d tfjt
9.3 Laboratory test reports shall accurately and clearl){ge decr)no%rs?rzrteothaatetshems b?:o)n.trac?o? 'gr?o?;y:te%l: ang'as .i
present the specified test results and all pertinent data. u ! P IS |

. A .~ compliance with the requirements of the test methods. The

9.4 Test reports shall include the following information: A
941 N d add f the laborat laboratory should maintain records of the subcontractor and

il ame and address of the laboratory, vendor evaluations. The selection and evaluation criteria for
9.4.2 Identification of the report and the date issued, the subcontractor should include a review of external audits,
9.4.3 Name of the client, inspections, certifications, and laboratory accreditations held
9.4.4 Project identification, by the laboratory.
9.4.5 Sample identification, ) )
9.4.6 Identification of the standard test method used, a Note 2—Other recommended quality programs for a laboratory in-

. - Clude: (1) Conducting within-laboratory statistical computations on con-
notation of all known deviations from the test method, and aIIcrete tests. Randomly selecting 10 tests per month and determining the

requirements of the test method that were not performed by thgithin-test standard deviation (see ACI 214 and Practice C 802 for

laboratory (Note 1), statistical methods);2) Participation in an interlaboratory proficiency
9.4.7 Test results and other pertinent data required by therogram on concrete tests. A quarterly exchange of samples between
standard, laboratories in accordance with Practice C 802 will provide excellent

9.4.8 Name of the registered professional engineer or piguality assurance d_ata' . -
designee, and Note 3—The testing program should have a minimum of 10 partici-

ts.
9.4.9 Identification of results obtained from tests performecf ans
by other laboratories. 11. Laboratory Evaluation

9.5 Corrections or additions to reports shall clearly refer- 11.1 The testing laboratory shall have its facilities, equip-
ence the report being amended. ment, personnel, and procedures inspected at intervals of
9._6 A record of each test report and related records shall b§pproximately 24 months by an evaluation authority (see

retained for at least 3 years. Discussion in 3.1.1) to confirm its ability to perform the

Nore 1—Deviation from standard test methods may adversely affecféquired tests. The personnel and equipment used by the
results. laboratory during the evaluation shall be representative of the
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personnel and equipment available during the period betwearmquirements are satisfied, @) (if an inspection service is
evaluations. Temporary acquisition of personnel or equipmeniised, supplement copies of the final report with a statement of
to enhance the results of the evalaution shall not be permitte@dorrective actions taken signed by the laboratory’s professional
11.2 Deficiencies noted in the final report provided to theengineer.
laboratory by the evaluation authority shall be corrected within
30 days of receipt of the report. 12. Keywords
11.3 The laboratory shalllf report deficiency corrections o )
to AAP, A2LA, CMEC, NVLAP or other recognized accredit- 12_.1 aggregates; concretg; criteria; evaluation; laboratory;
ing body who will issue a certificate of accreditation when theirduality assurance (QA); testing
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