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INTERNATIONAL

Standard Specification for
Poly(Vinyl Chloride) (PVC) Large-Diameter Plastic Gravity
Sewer Pipe and Fittings *

This standard is issued under the fixed designation F 679; 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.

1. Scope D 2122 Test Method for Determining Dimensions of Ther-

1.1 This specification covers requirements and test methods _Moplastic Pipe and Fittinds _
for materials, dimensions, workmanship, flattening resistance, D 2152 Test Method for Adequacy of Fusion of Extruded
impact resistance, pipe stiffness, extrusion quality, joining  Poly(Vinyl Chloride) (PVC) Pipe and Molded Fittings by
system, and a form of marking for large diameters, 18 to 48 in. _Acetone Immersioh .
poly(vinyl chloride) (PVC) sewer pipe and fittings with inte- D 2321 Pr_actlce for Underground Installqnon of Thermo-
gral bell elastomeric seal joints and smooth inner walls. plastic Pipe for Sewers and Other Gravity-Flow Applica-
1.2 The requirements of this specification are intended to _tions* o _
provide pipe and fittings suitable for nonpressure drainage of D 2412 Test Method for Determination of External Loading
sewage and surface water. Pipe and fittings produced to this Characteristics of Plastic Pipe by Parallel-Plate Loatiing

specification should be installed in accordance with Practice D 2444 Test Method for Determination of the Impact Re-
D 2321. sistance of Thermoplastic Pipe and Fittings by Means of a

Tup (Falling Weight}
Note 1—Industrial waste disposal lines should be installed only with b 2855 Practice for Making Solvent-Cemented Joints with
the specific approval of the governing code authority since temperatures in p ; . . .
. : : oly(Vinyl Chloride) (PVC) Pipe and Fittings
excess of 140°F (60°C) and chemicals not commonly found in drains and .0 ! . .
X ( ) ! L ' D 3212 Specification for Joints for Drain and Sewer Plastic

sewers may be encountered. a ) 3 h
. . Pipes Using Flexible Elastomeric Seals
1.3 The values stated in inch-pound units are to be regarded £ 455 practice for Safe Handling of Solvent Cements

as the standard. The values in parentiiebts @relpievided i Primers, and Cleaners Used for Joining Thermoplastic Pipe
information purposes only. and Fittingé
1.4 The following precautionary caveat pertains only to the 415 Terminology Relating to Plastic Piping Systéms

test method portion, Section 7, of this specificatidrhis F 477 Specification for Elastomeric Seals (Gaskets) for
standard does not purport to address all of the safety problems, Joining Plastic Pip

if any, associated with its use. It is the responsibility of the user 22 FEederal Standard:

of this standard to establish appropriate safety and health Fed. Std. No. 123 Marking for Shipment (Civil Agencies)
practices and determine the applicability or regulatory limita- 5 4 .Milit;':\ry Standard:

tions prior to use. MIL-STD-129 Marking for Shipment and Storage
2. Referenced Documents 3. Terminology
2.1 ASTM Standards: ST
. N . 3.1 Definitions:
D618 Practice flor Cofnd|t|ot;1t|)ng _Plas(;ucs for Tesﬁ?g_ 3.1.1 GeneralDefinitions used in the specification are in
D 1600 Terminology for Abbreviated Terms Relating 10 500orqance with Terminology F 412, unless otherwise indi-

Plasticg o - - L -
.Th for poly(vinyl chl PV
D 1784 Specification for Rigid Poly(Vinyl Chioride) (PVC) gif:e()?danieaa?{r?\#::ﬁ?n(())IE)S?/ gvl'%o“f oride) pipe is PVC, in

Compounds and Chlorinated Poly(Vinyl Chloride)
(CPVC) Compounds 4. Materials

4.1 Basic Materials—The pipe shall be made of PVC
plastic having a minimum cell classification of 12364C or

* This specification is under the jurisdiction of ASTM Committee F-17 on Plastic 12454C as defined in Specification D 1784. Homopolymer
Piping Systems and is the direct responsibility of Subcommittee F17.62 on Sewer

Pipe.
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PVC compounds must equal or exceed the requirements of the 6.4 Wall Thickness of Fittings-The minimum wall thick-
above listed minimum cell classification number. nesses of the fittings shall be the same as the minimum wall
4.2 Rework Materia—Clean rework material generated thickness of the equivalent size of pipe as specified in Table 1.
from the manufacturer's own pipe or fittings production mayFor reducing fittings or those with smaller inlets, the minimum
be used by the same manufacturer provided that the rewonkall thickness of each inlet shall be no less than the minimum
material meets the requirements of 4.1 and that the pipe owall thickness for that size pipe. The thickness shall be
fittings produced meet all the requirements of this specificadetermined in accordance with Test Method D 2122.
tion.

4.3 Gaskets-Rubber gaskets shall be in compliance with fittings are fabricated fittings. Fabricated fittings with solvent-cemented

Note 2—Owing to the present state of technology in the industry, all

Spedﬁcaﬂ‘?n F477. . components should be made in accordance with Practice D 2855 and
4.4 Lubricant—The lubricant used for assembly shall havetaking cognizance of Practice F 402.
no detrimental effect on the gasket or pipe. 6.5 Pipe Impact Strength-The impact strength of the pipe

shall be not less than 220 ft-Ibf (298.3 J), when tested in

5. Joining System accordance with 7.5.

5.1 Integral Bell Gasketed JoirtThe joint shall be de- _ _ o _
h st, not as a simulated service test. As aged impact data is developed, the

geea(iompressed radially on the pipe spigot to form a water-tig trliepplicable aged impact values will be included to reflect long-term

5.2 The joint shall be designed to avoid displacement of thgerform‘nce needs.
| o 9 voie disp 6.6 Pipe Stiffness—Pipe stiffness values for the pipe shall

asket when installed in accordance with the manufacturer’'s ) > .
?ecommendations comply with Table 1, when tested in accordance with 7.6.

- . . 6.7 Gaskets
5.3 The assembly of joints shall be in accordance with the . -
; ' : 6.7.1 All gaskets shall meet the requirements of Specifica-
pipe manufacturer’s recommendations. tion F 477 and be molded into a circular form or extruded to
6. Requirements the proper section and then spliced into circular form. Gaskets

6.1 Workmanship-The pipe and fittings shall be homoge- shall be made of a properly vulcanized high-grade elastomeric

o : d.
neous throughout and free from visible cracks, holes, fore|grqompoun . .
inclusions, or other injurious defects. The pipe shall be as 6.7.2 The basic polymer shall be natural rubber, synthetic

. - . . / - lastomer, or a blend of both.
f I tical | t ty, € ’ . .
;2ho;?qe?spﬁsg?crgleglgp)érggc ical in color, opacity, density, 6.7.3 The gasket shall be designed with an adequate com-

6.2 Pipe Dimensions pressive force so as to effect a positive seal under all combi-
6.2 1 Pipe Diameter—Fhe average outside diameter of the nations of joint tolerances. The gasket shall be the only element

: hall h . : in Table 1. wherfi€Pended upon to make the joint flexible and watertight.
Prlpe)zsflr:d i?ggéotrdznrsgwﬁ]mg;sMgé\tlﬁgd 'B zfzbze 'AY1R 6.8 Joint Tightness-Joints made with pipe and fittings shall

6.2.2 Wall Thickness-Pipe wall thicknesses shall meet the ShOW. 9 _sign of; leakage, whan tested. i_n accordanpe with
requirements of either thickneds1 or T-2 of Table 1, when Specification D 3212. All surfaces of the joint upon which the

measured in accordance with Test Method D 2122. In the ca&‘%ket may bear shall be smooth and free of imperfection_s,
of belled pipe and fittings fabricated from pipe sections, théldges, fractures, or cracks that could adversely affect sealabil-

thickness of the wall in the bell shall be considered satisfactor)'}yé59 Acet | iorThe bi hall not sh .
if it was formed from pipe meeting the above requirements. - Acelone ImmErsieh 1he pipe shall not Show excessive

6.3 Pipe Flattening—There shall be no evidence of split- flaking or disintegrate, when tested in accordance with Test

ting, cracking, or breaking, when pipe is tested in accordancg/IethOd D 2152.
with 7.4. Note 4—This test is intended only for use as a quality control test and

TABLE 1 Pipe Dimensions and Minimum Pipe Stiffness

Nominal Pipe Size Average Outside Diameter Tolerance on Average Outside Min Wall Thickness Min Pipe Stiffness
Diameter
in. in. (mm) in. (mm) T-14 T-28 psi kPa
in. (mm) in. (mm)

18 18.701 (475) +0.028 (+0.71) 0.536 (13.6) 0.499 (12.7) 46 (320)
21 22.047 (560) +0.033 (+0.84) 0.632 (16.0) 0.588 (14.9) 46 (320)
24 24.803 (630) +0.037 (+0.94) 0.711 (18.1) 0.661 (15.5) 46 (320)
27 27.953 (710) +0.042 (+1.07) 0.801 (20.3) 0.745 (18.9) 46 (320)
30 31.496 (800) +0.047 (*x1.19) 0.903 (22.94) 0.840 (21.34) 46 (320)
33 35.433 (900) +0.053 (+1.35) 1.016 (25.81) 0.945 (24.00) 46 (320)
36 39.370 (1000) +0.059 (+1.50) 1.129 (28.68) 1.050 (26.67) 46 (320)
42 44.500 (1130) +0.060 (*1.52) 1.276 (32.41) 1.187 (30.15) 46 (320)
48 50.800 (1290) +0.075 (+1.90) 1.456 (36.98) 1.355 (34.42) 46 (320)

A T-1 is for material with a minimum cell classification of 12454 (400 000 psi (2.76 GPa) minimum modulus).
B T-2 is for material with a minimum cell classification of 12364 (500 000 psi (3.45 GPa) minimum modulus).
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not for use as a simulated service test. accordance with an agreement between the purchaser and the
7 Test Methods seIIe_r. There shall be no agreement to lower the minir_nl_Jm
requirement of the specification by such means as omitting
, o . tests that are a part of the specification, substituting or
7.1.1 Referee Tes't|.ng-When congj|t|on|ng is required for _modifying a test method, or by changing the specification
referee tests, condition the specimens in accordance Witf,irs”in retesting, the product requirements of this specifica-
Procedure A of Practice D 618 at 73#43.6°F (23+ 2°C) and 5y ghall be met, and the test methods designated in the
50 £ 5 % relative humidity for not Iesg _than 40 h prior to test. specification shall be followed. If, upon retest, failure occurs,
Conduct tests under the same conditions of temperature anfy quantity of product represented by the test(s) does not meet

humidity, unless otherwise specified. the requirements of this specification.
7.1.2 Quality Control Tests-For quality control tests, con-

dition specimens for a minimuntd h in air or 1 h inwater at
73.4 = 3.6°F (23 2°C). Test the specimens at 232°C . )
without regard to relative humidity. 9.1 General—Inspection by the purchaser shall not relieve
7.2 Test Conditions-Conduct tests in the Standard Labora-the manufacturer of the responsibility of furnishing material
tory Atmosphere of 73.4- 3.6°F (23+ 2°C) and 50= 5 % meeting in all respects the requirements of this specification.
relative humidity, unless otherwise specified in this specifica- 9.2 Notification—If inspection is specified by the purchaser,
tion. In cases of disagreement, the tolerances shatt b&8°F  the manufacturer shall notify the purchaser in advance of the
(x1°C) and+2 % relative humidity. date, time, and place of testing of the pipe in order that the
7.3 Sampling—The selection of the sample or samples ofpurchaser may be represented at the test.
pipe shall be as agreed upon between the purchaser and seller9.3 Access-The inspector shall have free access to those
In case of no prior agreement, any sample selected by thearts of the manufacturer’s plant that are involved in work
testing laboratory shall be deemed adequate. performed under this specification. The manufacturer shall
7.4 Flattening—Flatten three specimens of pipe, each 6 in.afford the inspector all reasonable facilities for determining
(152 mm) in length, between parallel plates in a suitable presghether the pipe meets the requirements of this standard.
until the distance between the plates is 40 % of the outside
diameter of the pipe. The rate of loading shall be uniform andLO. Certification

such that the compression is completed within 2to 5 min. The 14 1 \wnen specified in the purchase order or contract, a
specimen shall pass if no splitting, cracking, or breaking iSyanyfacturer's certification shall be furnished to the purchaser
observed under normal light with the unaided eye. that the material was manufactured, sampled, tested, and

7.5 Impact Resistanee Determine the impact resistance of jnsnected in accordance with this specification, and has been
the pipe in accordance with Test Method D 2444, using a 30-Ii

ound to meet the requirements. When specified in the pur-
(15-kg) or 20-Ib (10-kg) Tup B and flat-plate holder B. Ten opaqe order or contract, a report of the test results shall be

specimens shall be tested; nine out of ten passing constitutes ginished. Each certification so furnished shall be signed by an
acceptable product. authorized agent of the manufacturer.
Note 5—Sections shorter than those specified in Test Method D 2444,

but not less than 6 in. (152 mm) in length, may be tested to accommodatgl. Marking

the impact-testing machine since this will be a more severe impact- . .
resistaﬁce test. 9 P 11.1 Pipe Marking—Each standard and random length of

% pipe in compliance with this specification shall be clearly

deflection datum in accordance with Test Method D 2412. Tes[E1ark630| with the following information at intervals of 5 ft. (1.5
three specimens, each 6 in. (152 mm) in length, and determinrg) or less: ,
the average pipe stiffness at 5 % deflection in accordance with 11.1.1 Manufacturer's name or trademark and code,

Test Method D 2412. The pipe stiffness shall equal or exceed 11.1.2 Nominal pipe size,
the minimum value listed in Table 1. 11.1.3 PVC minimum cell classification (as listed in Table

o . o 1),

Note 6—The 5 % deflection criterion, which was arbitrarily selected . . . . “ -
for testing convenience, should not be considered as a Iirr)llitation with 11.1.4 Pipe stiffness designation: “PS 46 PVC Sewer Pipe”,
respect to in-use deflection. The engineer is responsible for estalblishir%”d
the acceptable deflection limit. 11.1.5 This designation: ASTM F 679.

7.7 Acetone ImmersieaThis test shall be conducted in  11.2 Fittings Marking—Fittings in compliance with this
accordance with Test Method D 2152. This procedure is usestandard shall be clearly marked with the following informa-
for determining the degree of fusion of extruded PVC plastiction:
pipe as indicated by reaction to immersion in anhydrous 11.2.1 Manufacturer’s name or trademark and code,
acetone. It is applicable only for distinguishing between 11.2.2 Nominal size,
unfused and properly fused PVC. 11.2.3 Material designation: “PVC”, and
8. Retest and Rejection 11.2.4 This designation: “ASTM F 679".

8.1 If the results of any test(s) do not meet the requirements Nore 7—Manufacturer’s code to include year, month, day, shift, plant,
of this specification, the test(s) may be conducted again iand extruder of manufacture.

7.1 Conditioning

9. Inspection

7.6 Pipe Stiffness-Determine the pipe stiffness at 5
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