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Standard Specification for
Reinforced Concrete D-Load Culvert, Storm Drain, and
Sewer Pipe [Metric] *

This standard is issued under the fixed designation C 655M; 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 tions, or Tile [Metricp

1.1 This specification covers reinforced concrete pipe de- C 595 Specification for Blended Hydraulic Ceménts
signed for specific D-loads and intended to be used for the C 618 Specification for Fly Ash and Raw or Calcined
conveyance of sewage, industrial wastes, and storm water and Natural Pozzolan for Use as a Mineral Admixture in
for the construction of culverts. Portland Cement Concréte _

1.2 This specification is the metric counterpart of Specifi- C 822 Terminology Relating to Concrete Pipe and Related
cation C 655. Product8

C 989 Specification for Ground Granulated Blast-Furnace

e _Esperrce 1as soun hat e suecesll peromance 1 Siag for Use n Concrete and Mot

Eedding agd baclffill, thepcaFr)e that the installgti%n conf%rrryws toyfhe C 1116 Specification for Fiber-Reinforced Concrete and
construction specifications, and provision for adequate inspection at the Shotcreté . . .
construction site. This specification does not include requirements for E 105 Practice for Probability Sampling of Materfals
bedding, backfill, the relationship between field load conditions and the .
strength designation of pipe, or durability under unusual environmentaP- 1€rminology
conditions. These requirements should be included in the project specifi- 3,1 Definitions—For definitions of terms relating to con-

cation. crete pipe, see Terminology C 822.
2. Referenced Documents 4. Basis of Acceptance
2.1 ASTM §tangards: ) , 4.1 The acceptability of the pipe design shall be determined
A 82 Specn‘rlézatlon for Steel Wire, Plain, for Concrete Re-jn gccordance with Section 9. After the pipe design has been
inforceme L ) . accepted, or if the pipe design has been accepted previously in
A 185 Specification for Steel Welded Wire Reinforcement, ;.-rdance with Section 9. the owner may select and have
Plain, for (_:pnc_ret% i applied the basis of acceptance described in either 4.1.1 or
A 496 Specification for Steel Wire, Deformed, for Concretey 1 > ynless designated by the owner at the time of, or before
Reinforcemerit , _ placing an order, either basis of acceptance shall be permitted.
A 497 Specification for Steel Welded Wire Reinforcement,” 4 1 1 Acceptance on the Basis of Pipe Load and Material
Deformed, for Concrefe Tests and Inspection of Manufactured Pipe for Defects

A 615/A 615M Specification for Deformed and Plain __petermine in accordance with Sections 5, 6, 8, and 10.
Billet-Steel Bars for Concrete Reinforcemént

C 33 Specification for Concrete Aggregétes Note 2—It is necessary that samples be selected at random. For

C 150 Specification for Portland Cemént guidance see Practice E 105.

C 497M Test Methods for Concrete Pipe, Manhole Sec- 4.1.2 Acceptance on the Basis of Concrete Compression and
Materials Tests and Inspection of Manufactured Pipe for
Defects—Determine in accordance with Sections 5, 6, 8, and

1 This specification is under the jurisdiction of ASTM Committee C13 on 11.

Concrete Pipe and is the direct responsibility of Subcommittee C13.07 on 4 2 Age for Acceptan%Pipe shall be considered ready for

Acceptance Specifications and Precast Concrete Box Sections. .
Current edition approved July 10, 2002. Published October 2002. Originally"jlccept‘r’lnce when they conform to the requirements.

published as C 655M-80. Last previous edition C 655M—-00.
2 Annual Book of ASTM Standardgol 01.04. —_—
% Annual Book of ASTM Standardgol 04.02. 5 Annual Book of ASTM Standardgol 04.05.

4 Annual Book of ASTM Standardgol 04.01. ¢ Annual Book of ASTM Standardéol 14.02.
Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States. Doc u m ents
) Document Sharing Hub

Full document details: ASTM C655M-02


http://www.avadocuments.com/doc/astm-c655m-02
http://www.avadocuments.com/doc/astm-c655m-02

A8 C 655M — 02
“afl

5. Design and Manufacturing Data have a water-cementitious materials ratio not exceeding 0.53
5.1 The manufacturer shall provide the following informa- Py Weight. Cementitious materials shall be as specified in 6.1

tion regarding the pipe unless waived by the owner: and shall be added to the mix in a proportion not less than 280
5.1.1 Basis of acceptance. kg/m® unless mix designs with a lower cementitious material
5.1.2 Pipe design strength. content demonstrate that the quality and performance of the
5.1.3 Physical Characteristics-Diameter, wall thickness, PiPe meet the requirements of this specification.

laying length, and joint details. 6.2.2 Reinforcement o
5.1.4 Design concrete strength; minimur, equals 27.6 6.2.2.1 Placement-Reinforcement shall be placed as indi-

MPa. cated in 5.1.6.2, subject to the tolerances given in 8.2.2.
5.1.5 Admixtures. Minimum design protective cover of concrete over the circum-
5.1.6 Reinforcement ferential reinforcement in the barrel of the pipe shall be 25 mm
5.1.6.1 Type of reinforcement, applicable reinforcement©r Wall thicknesses of 63 mm or greater, and 19 mm for wall

specification, and grade. thicknesses less than 63 mm, subject to the tolerances given in

5.1.6.2 Placement, placement tolerances, diameter, spaciﬁgz'z'

and cross-sectional area of circumferential, longitudinal, and ©-2-2-2 Splices—The strength of the pipe shall not be
special reinforcement. adversely affected by the splice.

5.1.7 Manufacturing and curing process. _ 6.2.2.3 Spacing—Thg spaping center-to-center of adjacent

rings of circumferential reinforcement in a cage shall not
exceed 100 mm for pipe with a wall thickness up to and
i including 100 mm and shall not exceed the wall thickness or

6.1 Materials _ 150 mm, whichever is smaller, for larger pipe.

6.1.1 Reinforced Concrete-The reinforced concrete shall g 5 3 joints—The joints shall be of such design and the ends
consist of cementitious materials, mineral aggregates, ang the concrete pipe sections so formed that when the sections
water, in which steel has been embedded in such a manner that, |aig together they will make a continuous line of pipe with
the steel and concrete act together. a smooth interior free of appreciable irregularities in the flow

6.1.2 Cementitious Materials , line, all compatible with the permissible variations given in
6.1.2.1 Cement—Cement shall conform to the requirements ggction 8.

for portland cement of Specification C 150 or shall be portland g 5 4 Lift Holes—When agreed upon by the owner, lift eyes

blast-furnace slag cement or portland-pozzolan cement cony; pojes shall be allowed to be provided in each pipe for the

forming to the requirements of Specification C 595, except tha’burpose of handling.

the pozzolan constituent in the Type IP portland pozzolan g 3 synthetic Fibers-Collated fibrillated virgin polypropy-

cement shall be fly ash. _ lene fibers shall be allowed to be used, at the manufacturer’s
6.1.2.2 Fly Ash—Fly ash shall conform to the requirements option, in concrete pipe as a nonstructural manufacturing

of Specification C 618, Class F or Class C. material. Only Type Il synthetic fibers designed and manufac-

6.1.2.3 Allowable ~ Combinations of = Cementitious yreq specifically for use in concrete and conforming to the
Materials—The combination of cementitious materials used '”requirements of Specification C 1116 shall be accepted.

the concrete shall be one of the following:

6. Materials and Manufacture

(1) Portland cement only, 7. Physical Requirements
(2) Portland blast furnace slag cement only, 7.1 Strength—The design strength designation of the pipe
(3) Portland pozzolan cement only, shall be the D-load to produce the 0.3-mm crack when tested in

(4) A combination of portland cement and fly ash, or  accordance with Test Methods C 497M. The relationship of
(5) A combination of portland cement and ground granu-yltimate strength D-load to the design strength D-load shall be
lated blast-furnace slag determined using a factor of 1.5 for design strength designa-

6.1.3 Aggregates-Aggregates shall conform to the require- tions up to 100 N/m-mm of diameter, a factor varying in linear
ments of Specification C 33, except that the requirement foproportion from 1.5 to 1.25 for design strength designations
gradation shall not apply. from 100 N/m-mm through 150 N/m-mm, and a factor of 1.25

6.1.4 Admixtures and BlendsAdmixtures and blends shall for design strength designations in excess of 150 N/m-mm.
be allowed to be. used unless p.rOhibited by the Owneri Note 3—As used in this specification, the 0.3-mm crack is a test

.6'1'5 Steel. Relnforcerr_u_-:-mRelnforcement 5'?"?‘” C_OnSISt of criterion for pipe tested in three-edge bearing test and is not intended as
wire conforming to Specification A 82 or Specification A 496, 5 ingication of overstressed or failed pipe under installed conditions.
or of wire fabric conforming to Specification A 185 or Speci- Nore 4—Ultimate strength of concrete pipe in the buried condition is
fication A 497, or of bars of Grade 300 steel conforming todependent on varying soil bedding factors and varying failure modes and
Specifications A 615/A 615M. shall not necessarily have a relationship to the ultimate strength as defined

6.2 Manufacture under three-edge bearing conditions.

6.2.1 Mixture—The aggregates shall be sized, graded, pro- 7.2 Test Equipment and FacilitiesThe manufacturer shall
portioned, and mixed with such proportions of cementitiousfurnish without charge all samples, facilities, and personnel
materials and water as will produce a homogeneous concreteecessary to carry out the tests required by this specification.
mixture of such quality that the pipe will conform to the test 7.3 Pipe Load Tests-The tests for crushing strength, when
and design requirements of this specification. All concrete shallequired, shall be made in accordawu fee Mdtigpds
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