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FOREWORD

In 1894, the American Society of Mechanical Engineers (ASME) adopted a standard flange template (“ASME Standard”)
for low-pressure service. A “Manufacturers Standard” for pressures up to 250 psi followed in 1901. Around 1910, a group

offittings anufacturers formedan organization that was the forerunner of the present Manufacturers Standardiz

ation

Society of the Valve and Fittings Industry (MSS) and undertook the design of aline of flanged fittings. A documentCoyering

this work|{was published in 1912.

During the years 1912 through 1914, a Joint Committee of the ASME and the Manufacturers Committee formuylated

comprom]se standard dimensions for pipe flanges and flanged fittings for use under saturated steam pressures of 1
and 250 ppi pressure ranges. The Joint Committee's report was accepted at a conference attended byrepresentati

D5 psi
fes of

ASME, the Manufacturers Committee, the U.S. government, and the National Association of Mastet)Steam and Hot Water

Fitters. AYME published this report as the “American Standard for Pipe Flanges, Fittings and<Their Bolting” in 19

14. In

1918, work was started on standards for 50-1b steam flanges and for 800-1b, 1,200-1b, and-3;000-lb hydraulic flanges,

which wefe subsequently approved by this group.
In 1921f the American Engineering Standards Committee, later known as the American Standards Association

ASA),

United States of America Standards Institute (USAS), and more recently, the Américan National Standards Ingtitute
(ANSI), organized Sectional Committee B16 to unify and further develop nationalstandards for pipe flanges and fiftings
(and latey] for valves and gaskets). Cosponsors of the B16 Committee wer€)ASME, MSS, and the Heating and Riping
Contractofs Association [now the Mechanical Contractors Association of America (MCAA)]. Work already in pragress
on flange$ and flanged fittings was assigned to Subcommittee 1 (now Subcommittee A). Following approval hy the

Subcommijttee, the B16 Committee, the cosponsors, and ASA, the standards were published in 1928.

In later[work, Subcommittee 1 developed the 25-1b Flange and«Flanged Fitting Standard (approved in 1931 a
B16b2), which replaced the 50-lb standard that had been originally approved in 1918. Work on the 800-1b Hyd|
Flange Standard was published as ASA B16b1 in 1931. Revisionéf thicknesses, tolerances, and service pressure rati
the 125-1p and 250-1b flanges and flanged fittings led to.approval and publication of ASA B16a-1939.

An Amqrican war standard entitled “Pressure Ratingsfor Cast Iron Flanges and Flanged Fittings, 125 Ib” (ASA B
was published in 1943. A complete review of the"125-1b and 250-1b standards resulted in new editions of
ASA B16.1-1948 and ASA B16.2-1948. In 1960, editions of B16.1 and B16.2 were issued in which ratings were pres
in graphi¢ form and special requirements were added for testing flanges.

A reviey of all gray iron flange and flanged-fittings standards initiated in 1962 resulted in the withdrawal of B

5 ASA
raulic
ngs of

16al)
each:
ented

16.16,

“300 1b Refrigerant Flanges and Flanged Fittings,” and the combining of the remaining standard into a single docuiment,
with B16.[l and B16.2 coming together.as USAS B16.1-1967. In this edition, the presentation of ratings was resto
tabular fojrm.

The increasing use of higher grades of gray iron necessitated the establishment of a second set of ratings for the stpaller
sizes. A reyised edition published as ANSI B16.1-1975 incorporated these new ratings along with metric (SI) equiv.

Class 800 was deleted, and several edltorlal revisions were made. Followmg approval by ASME B16 Subcommlttee
B16 Main Committee, ANSI approved ASME B16.1-1998 on November 20, 1998.
Work was started in 1999 to revise the standard to include metric units as the primary reference units while

Fed to

hlents

roce-
roved
ncre-

ight to

added,

B and

main-

taining U.S. Customary units in either parenthetical or separate forms. Following approval of the Standard Committee and
ASME, approval as an American National Standard was given by ANSI on July 8, 2005, with the new designation ASME

B16.1-2005.

In the 2010 edition of ASME B16.1, the Scope was separated into its own paragraph with all following paragraphs

renumbered accordingly, references were updated, and several editorial revisions were made. Following approval

of the

B16 Standards Committee, approval as an American National Standard was given by ANSI on November 17, 2010.
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In the 2015 Edition, provisions were made to provide bolt hole tolerances that are appropriate to this Standard.
Following the approval by the ASME B16 Standards Committee, approval as an American National Standard was
given by ANSI on July 29, 2015.

In ASME B16.1-2020, the U.S. Customary tables in former Mandatory Appendix [ have been merged with the Sl tables in
the main text. The tables and figures have been redesignated, former Mandatory Appendix I has been deleted, and the
subsequent Mandatory Appendix has been redesignated. Cross-references have been updated accordingly. Also in this
edition, entries for NPS 66, 78, and 90 have been added to Table 7.6.1-2 (formerly Tables 9 and I-9), and the references in
Mandatory Appendix I (formerly Mandatory Appendix II) have been updated. Following the approval by the ASME B16

Standards Committee, this revision to the 2015 edition was approved as an American National Standard by ANSI on
July 242620—with-the-new-desighation ASMEB16:1-2020-

=I5



https://asmenormdoc.com/api2/?name=ASME B16.1 2020.pdf

A. Appletoy
]J. Barker, I
R. W. Barn
D. C. Bayre]

ASME B16 COMMITTEE
Standardization of Valves, Flanges, Fittings, Gaskets,
and Valve Actuators

STANDARDS COMMITTEE OFFICERS

C. E. Davila, Chair
R. Bojarczuk, Vice Chair
C. Ramcharran, Secretary

STANDARDS COMMITTEE PERSONNEL

h, Alloy Stainless Products Co., Inc.
ezurik, Inc.

ps, Anric Enterprises, Inc.

uther, Metso Automation

W. B. Bedesem, Consultant

R. Bojarczy
A. M. Chetd

k, ExxonMobil Research and Engineering Co.
, Qatar Shell GTL

M. A. Clark} Consultant

G. A. Cucciq
J. D'Avanzo|
C. E. Davilg
K. S. Felde}
D. R. FriKkK|
]J. R. Holstr]
D. Hunt, Jr.
G. A. Jolly,

SUBCOM

D. Hunt, Jr
J. R. Holstr
R. Rahama]

Engineer
J. AtKkinson|
W. Bliss, Ty

b, Capitol Manufacturing Co.

L Fluoroseal Valves

, Crane ChemPharma and Energy

, Valero Energy

pn, Becht Engineering Co.

pbm, Val-Matic Valve and Manufacturing Corp.
Fastenal

Samshin, Ltd.

E. ]J. Lain, Exelon Nuclear

T. A. McMahon, Emepson-Process Management

R. C. Merrick, Fluor-Enterprises

W. H. Patrick, The Dow Chemical Co.

D. W. Rahoi, €CM.2000

C. Ramcharran, The American Society of Mechanical Enging

D. Reid, VSP. Technologies

R. A. Sehmidt, Canadoil

J. Sekerak, CSA Group

J. PaTucker, Flowserve

FJR. Volgstadt, Volgstadt and Associates, Inc.

J. D. Grant, Alternate, DeZURIK APCO Hilton

P. V. Craig, Contributing Member, Jomar Group

B. G. Fabian, Contributing Member, Pennsylvania Machine W

A. G. Kireta, Jr., Contributing Member, Copper Development
Association, Inc.

MITTEE B— THREADED FITTINGS (EXCEPT STEEL), FLANGES, AND FLANGED FITTINGS

Chair, Fastenal
m, Vice Chair, Val-Matic Valve.and Manufacturing Corp.
h, Secretary, The AmericansSociety of Mechanical

Mueller Industries
ler Pipe Co.

M. A. Clark, Consultant

M. C. Coffey, Ward Manufacturing, LLC

R. Kelsey, Nibco, Inc.

W. H. LeVan, Cast Iron Soil Pipe Institute
G. L. Simmons, Charlotte Pipe and Foundry
G. T. Walden, Ferguson

forks

B16)

vi


https://asmenormdoc.com/api2/?name=ASME B16.1 2020.pdf

CORRESPONDENCE WITH THE B16 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the consensus of concerned

interests. As such, users of this Standard may interact with the Committee by requesting interpretations,
revisions or a case_and nffpnding Committee meetings Fnrrpcpnndpnrn should be addressed to:

proposing

Secretary, B16 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

Prgposing Revisions. Revisions are made periodically to the Standard to incorporate'changes that appear
or desirable, as demonstrated by the experience gained from the application of the Standard. Approved revisi
published periodically.

Th¢ Committee welcomes proposals for revisions to this Standard. Such propesals should be as specific a
citing the paragraph number(s), the proposed wording, and a detailed déscription of the reasons for the
including any pertinent documentation.

necessary
ns will be

5 possible,
proposal,

Prgposing a Case. Cases may be issued to provide alternative rules'when justified, to permit early implemgntation of
an approved revision when the need is urgent, or to provide rules.not covered by existing provisions. Cases arg effective

immediately upon ASME approval and shall be posted on the"ASME Committee web page.

Requests for Cases shall provide a Statement of Need and Background Information. The request should identify the
Standard and the paragraph, figure, or table number(s), and be written as a Question and Reply in the same|format as
existipg Cases. Requests for Cases should also indicate-the applicable edition(s) of the Standard to which the|proposed

Case ppplies.

Interpretations. Upon request, the B16 Standards Committee will render an interpretation of any requirement of the

Standard. Interpretations can only be rendefed in response to a written request sent to the Secretary of the B16
Committee.

Requests for interpretation should preferably be submitted through the online Interpretation Submittal
form |s accessible at http://go.asmeorg/InterpretationRequest. Upon submittal of the form, the Inquirer will
automatic e-mail confirming receipt.

If the Inquirer is unable te-use the online form, he/she may e-mail the request to the Secretary of the B16
Committee at SecretaryBY6@asme.org, or mail it to the above address. The request for an interpretation shou

Standards

Form. The
receive an

Standards
d be clear

and ynambiguous. It is.further recommended that the Inquirer submit his/her request in the following format:

Subjelt: Cite the applicable paragraph number(s) and the topic of the inquiry in one or two words.
Editign: Cite the applicable edition of the Standard for which the interpretation is being requested.
Question: Phrase the question as a request for an interpretation of a specific requirement shitable for

general understanding and use, not as a request for an approval of a proprietary

situation Please prnviﬂp acondensed and precise question, t‘nmpncpd insucha

design or

“yes” or “no” reply is acceptable.

Proposed Reply(ies): Provide a proposed reply(ies) in the form of “Yes” or “No,” with explanation as
entering replies to more than one question, please number the questions an

way thata

needed. If
d replies.

Background Information: Provide the Committee with any background information that will assist the Committee in
understanding the inquiry. The Inquirer may also include any plans or drawings that are
necessary to explain the question; however, they should not contain proprietary names or

information.

vii
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Requests thatare notin the format described above may be rewritten in the appropriate format by the Committee prior
to being answered, which may inadvertently change the intent of the original request.

Moreover, ASME does not act as a consultant for specific engineering problems or for the general application or
understanding of the Standard requirements. If, based on the inquiry information submitted, it is the opinion of
the Committee that the Inquirer should seek assistance, the inquiry will be returned with the recommendation
that such assistance be obtained.

ASME procedures provide for reconsideration of any interpretation when or if additional information that might affect
an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
Committee or Subcommittee. ASME does not “approve,” “
device, orpaectivity-

» o«

certify,” “rate,” or “endorse” any item, construction, proprietary

Attendihg Committee Meetings. The B16 Standards Committee regularly holds meetings and/or telephane cpnfer-
ences thatlare open to the public. Persons wishing to attend any meeting and/or telephone conference should contqct the
Secretary|of the B16 Standards Committee.

viii
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ASME B16.1-2020
SUMMARY OF CHANGES

wing approval by the ASME B16 Standards Committee and ASME, and after public review, ASME B16.1-2020 was

apprd

In AS
the m
subsg
this ¢
expla

Pag
30
36

ved by the American National Standards Institute on July 24, 2020.

ME B16.1-2020, the U.S. Customary tables in former Mandatory Appendix I have been merged with-the §
ain text. The tables and figures have been redesignated, former Mandatory Appendix I has been’deletg

dition includes the following changes identified by a margin note, (20). The Record Numbers listed
ned in more detail in the “List of Changes in Record Number Order” following this Simmary of Ch

e Location Change (Record Number)
Table 7.6.1-2 NPS 66, 78, and 90 added 1 7-547)
Mandatory Appendix I Former Mandatory Appendix Il updated (20-863)

I tables in
d, and the

elow are
nges.

quent Mandatory Appendix has been redesignated. Cross-references have been updated aceordingly. I}addition,
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LIST OF CHANGES IN RECORD NUMBER ORDER

Record Number Change

17-547 Former Tables 9 and [-9 were merged and redesignated as Table 7.6.1-2 and revised to include NPS 66, 78, and 90 for
Class 125 flange and bolt dimensions.

20-863 Former Mandatory Appendix II references were updated.
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ASME B16.1-2020

GRAY IRON PIPE FLANGES AND FLANGED FITTINGS
CLASSES 25, 125, AND 250

1 SCOPE

This Standard covers Classes 25,125, and 250 Gray Iron
Pipe Flanges and Flanged Fittings. It includes

(a)| pressure-temperature ratings

(b)| sizes and method of designating openings of reduc-
ing fittings

(c)| marking

(d)] materials

(e)| dimensions and tolerances

(f) |bolting and gaskets

(g)| pressure testing

2 GENERAL

2.1 References

Stahdards and specifications adopted by reference in
this $tandard are shown in Mandatory Appendix I,
whicl} is part of this Standard. Itis not considered practical
to idepntify the specific edition of each referenced standard
and specification in the text, when referenced. Instead, the
specific editions of the referenced standards and specifi-
cations are listed in Mandatory Appendix (.

2.2 Quality Systems

Requirements relating to the product manufacturer's
Quality System Programs.are described in
Nonnjandatory Appendix A(

2.3 Relevant Units

Thls Standard(states values in both SI and U.S.
Custgmary units»As an exception, diameter of bolts
and flange bgltholes are expressed in inch units only.
Thes¢ systems of units are to be regarded separately
as standard. Within the text, the U.S. Customary units

2.5 Convention

For determining conformance with this) Standard, the
convention for fixing significant digits wh¢re limits
(maximum and minimum valuesj-are specified shall be
as defined in ASTM E29. Thissequires that an| observed
or calculated value be rounded off to the nearestjunitin the
last right-hand digit used forexpressing the limjt. Decimal
values and tolerances do\hot imply a particular method of
measurement.

2.6 Denotation

2.6.1 Pressure Rating Designation. Class, fqllowed by
a dimensionless number, is the designation for [pressure-
temperature ratings as follows:

Class 25 125 250

2.6.2 Size. NPS, followed by adimensionless pumber, is
the designation for nominal flange or flange fitting size.
NPSisrelated to the reference nominal diameter, DN, used
ininternational standards. The relationship is, typically, as
follows:

NPS DN
1 25
1Y, 32
1Y%, 40
2 50
2Y, 65
3 80
3%,
4 100

GENERAL NOTE: For NPS 2 4, the related DN = 25[ x (NPS).

are showrm i paremntireses— The vatues stated—imeach
system are not exact equivalents; therefore, it is required
that each system of units be used independently of the
other. Except for diameter of bolts and flange bolt
holes, combining values from the two systems constitutes
nonconformance with the Standard.

2.4 Service Conditions

Criteria for selection of materials suitable for particular
fluid service are not within the scope of this Standard.
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3 PRESSURE-TEMPERATURE RATINGS

3.1 General

Pressure-temperature ratings are maximum allowable
working pressures in bar (psi) units at the temperature in
degrees Celsius (Fahrenheit) shown in Table 3.1-1 for the
applicable material and class designation. For inter-
mediate temperatures, linear interpolation is permitted.
Interpolation between class designations is not permitted.

4 SIZE

4.1 Nominal Pipe Size

As applied in this Standard, the use of the phrase
“nominal pipe size” or the designation NPS followed by
a dimensionless number is for the purpose of identifying
the end connection of piping, flanges, or flanged fittings.
The number is not necessarily the same as the flange or
flanged fitting inside diameter.

3.2 Flanbed Joints

A flanggd joint is composed of independent interrelated
components: the flanges, gasket, and bolting, which are
assemble{e manually. Proper controls must be exercised
in the selection and application for these elements to
attain a joint that has acceptable leak tightness. Special
techniquefs, such as controlled bolt tightening described
in ASME PCC-1, may be used to achieve a tight joint in
service.

3.3 Rating Temperature

Tempetatures shown for the corresponding pressure
rating shall be the material temperature of the pres-
sure-retaining structure. [t may be assumed that the mate-
rial tempdrature is the same as the fluid temperature. Use
of a pressfire rating at a material temperature other than
that of thd contained fluid is the responsibility of the user
and subje¢t to the requirements of any applicable code or
regulatior].

3.4 LowiTemperature Ratings

Pressuile ratings for temperatures below -29°G-(-20°F)
should be| determined in accordance with low-tempera-
ture properties of gray iron (ASTM A126)as governed by
applicablg code or regulation.

3.5 Ductiility

Gray irdn has little ductility;therefore, the resistance of
these flanges and flanged fittings to excessive forces and
suddenly ppplied loads, is significantly less than for more
ductile materials, suclras steel. The following precautions
are reconimended;

(a) Thgse flanges and flanged fittings should not be
used where suddenly applied loads such as rapid pressure

4.2 Reducing Fittings

Reducing fittings shall be designated by NPS for the
openings in the sequence as indicated in'the illustrations
of Figure 4.2-1.

5 MARKING
5.1 Fittings

The manufacturer's-hame or trademark and nunperals
as shown below for'each pressure rating class designation
shall be cast ontthe exterior surface of all fittings.

Class NPS Numera
25 All 25
125 21 but <12 125
>14 but <24 100
230 but <48 50
250 >1 but <12 250
>14 but <24 200
230 but <48 100

5.2 Flanges

The manufacturer's name or trademark shall be cast on
all loose flanges. In addition, the numeral 25 shall b cast
on Class 25 flanges. Numerals for other classes degigna-
tions shall be cast on loose flanges in addition to the re-
quirements of para. 5.3.

5.3 Material Class

In those sizes and pressure-rating class designations,

fluctuation may occur.

(b) Alignment of flange faces is essential along with
control of assembly bolt torque so as not to over-
stress the gray iron flanges. Care should also be exercised
to ensure that pipingloads transmitted to gray iron flanges
are controlled.

where—ASTM™ A126, both—€tassesA—andB—t oy —<€an be
used, see para. 6.1, letter A or B shall be cast on both
flanges and fittings in the proximity of the numerals.
Flanges and fittings with no A or B Class iron marking
shall be considered as Class A iron for rating purposes.
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6 MATERIALS

6.1 Castings

Castings shall meet the requirements of ASTM A126 for
both flanges and flanged fittings, as follows:

Class NPS Class of Iron ASTM A126

(b) Reducing 90-deg elbows, reducing 90-deg long-
radius elbows, reducing side-outlet 90-deg elbows, and
reducing double-branch elbows shall have the same
center-to-face dimensions as straight-size fittings
shown in Tables 7.3.2-1 through 7.3.2-3 corresponding
to the size of the largest opening.

(c) For 90-deg long-radius elbows with side outlet, the
center-to-face dimensions of the side outlet shall be the
same as dimension A in Tables 7.3.2-1 through 7.3.2-3 fora

25 All A
135 >but<32 A-orB
>14 B
230 21 but <12 AorB
214 B

6.2 Bolting

ASTM A307 Grade B bolting material is recommended
for grpy iron flange assembly. Where gray iron flanges are
bolted to steel flanges, see ASME B16.5 for bolting limita-
tions,|

7 FITTING DIMENSIONS AND TOLERANCES
7.1 Wall Thickness

It ik recognized that some variations are absolutely
unavg@idable in the making of patterns and castings. Equip-
ment|shall be designed to produce wall thicknesses given
in the tables. Wall thickness at no point shall be less than
87.5% of the thickness given in the tables.

7.2 Kacing

(a)| Classes 25 and 125 gray iron flanges and flanged
fittings shall be flat faced (i.e., withoutprojection or raised
face) |and finished in accordance/with MSS SP-6.

(b)| Class 250 flanges and flangéed fittings shall have a
2 mm (0.06 in.) raised fage of'the diameters given in
Tablp 7.6.1-3 and finished in accordance with
MSS $P-6. The raisedface is included in the minimum
flange thickness and\Cénter-to-face dimension.

7.3 (Center-to-Face Dimensions

7.3/1 Side'Outlet Fittings. Side outlet elbows, side
outlet tees;and side outlet crosses shall have all openings

straight-size 90-degelbow-correspondingto-thesize of the
largest opening.

(d) Special-degree elbows ranging froml deg to 45 deg,
inclusive, shall have the same center-to-face djmensions
as those for 45-deg elbows; those over45 deg arjd up to 90
deg, inclusive, shall have the samé-¢enter-to-face dimen-
sions as those for 90-deg elbows)The angle designation of
an elbow is the angle between the flange facef.

7.3.3 Tees, Crosses;/and Laterals

(a) The center-to-face dimensions for straight-size tees
and crosses, with*or without side outlet, and 1qterals are
shown in Tables 7.3.2-1 through 7.3.2-3.

(b) Reducing tees and reducing crossed, with or
without\side outlet, and reducing laterals, NPS 16 and
smaller; shall have the same center-to-face djmensions
as\straight-size fittings shown in Tablep 7.3.2-1
through 7.3.2-3 corresponding to the size of the largest
opening. For NPS 18 and larger, if the outlet of 4 reducing
tee; the branch of areducing lateral; or the largest outlet of
a reducing side outlet tee, reducing cross, and reducing
side outlet cross is the same size or smaller than given
in Tables 7.3.2-1 through 7.3.2-3 (short-body pattern),
the center-to-face dimensions shown in these Tables
shall be used. If a branch or any outlet is larger than
shown in Tables 7.3.2-1 through 7.3.2-3, the tenter-to-
face dimensions shall be the same as for thq straight-
size fitting shown in Tables 7.3.2-1 through 7.3)2-3 corre-
sponding to the size of the largest opening. Tess, crosses,
and laterals, reducing on the run only, shall hav¢ the same
center-to-face dimensions as straight-size fittings shown
in Tables 7.3.2-1 through 7.3.2-3 correspondingjto the size
of the largest opening.

(c) Teesreducing on both runs are generallylknown as
bull-head tees and have the same center-to-face dimen-
sions as straight-size fittings corresponding to the size of
the outlet.

on intet bcutiug centertines: Luus-l aditsetbows-with-side
outlet shall have the side outlet on the radial centerline of
the elbow.

7.3.2 Elbows

(a) The center-to-face dimensions for straight-size 90-
deg elbows, 90-deg long-radius elbows, 45-deg elbows,
side-outlet 90-deg elbows, and double-branch elbows
are shown in Tables 7.3.2-1 through 7.3.2-5.

7.3.4 TrueY's. Center-to-face dimensions for straight-
size true Y's are shown in Tables 7.3.2-2 and 7.3.2-3. Re-
ducing sizes are considered special and should be made to
suit conditions.

7.3.5 Reducers and Eccentric Reducers. The face-to-
face dimensions for all reductions of reducers and
eccentric reducers shall be the same as given in
Tables 7.3.2-2 and 7.3.2-3 for the largest opening.
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7.4 Center-to-Face Tolerances

The following tolerances shall be permitted on all
center-to-contact surface dimensions of fittings. Toler-
ances for contact surface-to-contact surface dimensions
shall be twice those given below. The largest opening
in the fitting governs the tolerance to be applied to all
openings.

7.6.5 Bolt Circle Concentricity. The required toler-
ance for concentricity between the flange bolt circle
diameter and machined facing diameters are as follows:

NPS Tolerance, mm (in.)
<2% 0.8 (0.03)
<48 1.5 (0.06)

NPS Tolerance, mm (in.) 7.6.6 Tolerance. Tolerances for sizes larger than NPS
<o +1.0 (x0.03) 48 shall be as agreed between the manufacturef and
212 +1.5 (£0.06) purchaser.

7.5 Threjaded Flanges

7.5.1 General. Flanges shall have a standard taper pipe
thread in f§ccordance with ASME B1.20.1. The thread shall
be concenftric with the axis of the flange, and variations in
alignment shall not exceed 5.00 mm/m (0.06 in./ft).

7.5.2 (lass 125. Threads shall be countersunk a
distance |not less than one-half of the pitch of the
thread at[an angle approximately 45 deg with the axis
of the thiread for the purpose of easy entrance in
making the joint and protection of the threads. Counter-
sinking shall be concentric with the threads. The length of
the threads shall be measured to include the countersink.

7.5.3 (Class 250. Hub may be recessed. When not
recessed,|threads shall be countersunk a distance not
less than pne-half of the pitch of the thread at an angle
approxinlately 45 deg with the axis of the thread at
the back pf the flange. If hub is recessed, threads(shall
be 45 delg countersunk to diameter of recess. The
purpose Is for easier entrance in making a joint and
for the protection of the threads. Countersinking shall
be concentric with the threads. Thelength of threads
shall be measured to include the countersink.

7.6 Flange Bolt Holes

7.6.1 Flange Bolt Holes: Elange bolt holes shall be in
accordande with the dimensions shown in Tables 7.6.1-1
through 7.6.1-3. Pairs-ef bolt holes shall straddle the
centerlind.

7.6.2 Flange Bolt Hole Tolerance. Tolerances for bolt
hole sizes| %through 7% shall be -0.000 in. (-0.00 mm),

7.7 Spot Facing

All flanges and flanged fittings covered by this Standard
shall have bearing surfaces for bolfing that are parallel to
the flange face within 3 deg. Any(back facing or spot facing
required to accomplish parallelism shall not reduge the
flange thickness, @, below’ the dimensions givien in
Tables 7.3.2-1 through¥7.3.2-3 and 7.6.1-1 thijough
7.6.1-3. Flange thickneéss at any point within thqg spot
face area, as definéd in MSS SP-9, shall not excedd the
required minifium thickness by more than the follpwing
amounts:

NPS Excess Thickness, mm (in})
22 but <12 3.0 (0.12)

214 but <24 4.5 (0.18)

230 but <96 6.5 (0.25)

When required, all spot facing shall be done in accorflance
with MSS SP-9. Sharp corners shall be avoided inf back
facing.

7.8 Crosses and Lateral Reinforcement

Crosses and laterals (Y-branches) both straight and re-
ducing shall be reinforced where necessary to compegnsate
for the inherent weakness in the shape of these fittings.

7.9 Drain Connections

7.9.1 Threaded Connections. Holes may be drilldd and
tapped in the wall of fittings if the metal thickness issuffi-
cient to provide the effective length of thread as shogwn in
Figure 7.9.1-1 and as specified in Table 7.9.1-1. Where
thread length is insufficient due to metal thickngss or
size of tapping is such that reinforcement of openling is

+0.015 in. (¥0:38mm)and for bolt iotes sizes T through
2%, shall be -0.000 in. (-0.00 mm), +0.031 in. (+0.79 mm).

7.6.3 Bolt Circle Diameter. The required tolerance for
a bolt circle diameter is +1.5 mm (+0.06 in.).

7.6.4 Bolt Hole to Bolt Hole. The required tolerance
for the center-to-center of adjacent bolt hole is 0.8 mm
(+0.03 in.).

TIecessary, an integral boss should be added. Im o case
shall the effective length of thread A be less than that
shown in Table 7.9.1-1. These lengths are equal to the
effective thread lengths as shown in ASME B1.20.1.

7.9.2 Location Designation. The method of desig-
nating the locations of the tapped holes for drains is
shown in Figure 7.9.2-1. Each location is designated by
a letter so that desired locations for the various types
of fittings may be definitely specified without the use


https://asmenormdoc.com/api2/?name=ASME B16.1 2020.pdf

ASME B16.1-2020

of further illustrations or description. For further tapping

detail

s, see MSS SP-45.

8 BOLT, NUT, AND GASKET DIMENSIONS

8.1 Bolting

(a)

All bolting materials shall have square, heavy hex,

or hex heads and square, heavy hex, or hex nuts with full
flat bearing faces as specified in ASME B18.2.1 for bolts

8.2 Gaskets

It is recommended that flat ring gaskets be in accor-
dance with dimensions given in ASME B16.21 for nonme-
tallic gaskets for pipe flanges. Flanges of Class A iron

should not be used with gaskets having a gas

ket factor

(“M” as defined in ASME BPVC, Section VIII, Division 1,

Mandatory Appendix 2) greater than 2.75.

9 HYDROSTATIC TESTS

and A
and h
Wash|

(b)
squa
(ASM
nuts

(c)
squa
B18.2
have
(ASM|
bolt
each

SME B18.2.2 for nuts. Threads shall be UNC or UN8
ave a thread fit class of 2A for bolts and 2B for nuts.
er faced bolts or washer faced nuts are prohibited.
Carbon steel bolts 1 in. and smaller shall have
‘e heads (ASME B18.2.1) or heavy hex heads
E B18.2.1) and shall have square or heavy hex
ASME B18.2.2).

Carbon steel bolts 1'% in. and larger shall have
Fe heads (ASME B18.2.1), hex heads (ASME
.1), or heavy hex heads (ASME B18.2.1) and shall
hex nuts (ASME B18.2.2) or heavy hex nuts
E B18.2.2) or square nuts (ASME B18.2.2). For
izes 1% in. and larger, stud bolts with a nut on
end are recommended.

(a) Pressure Testing. Pressure testing isyno
unless specified by the user.

(b) Fittings. Fittings shall be capable\of wit
without showing leaks, the hydrostatic test
listed in Table 3.1-1 for the matetial’'and maxim|
able working pressure of the itém tested. Thesg
sures are 1.5 times thewcold working pres
rounded to the next higher'0.5 bar (12 psi) in T

(c) Flanges. Flanges.integral with or attache
ment may be hydrostatically tested by the purch
responsibility/at pressures higher than specifi

10 CERTIFICATIONS

THe\manufacturer shall be able to certify tha
ar€in conformance with the requirements of thi
when required by the purchase order.

required

hstanding,
pressures
um allow-
test pres-
sure rate
hble 3.1-1.
| to equip-
aser at his
ed herein.

[ products
b Standard
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Figure 4.2-1 Method of Designating Outlets of Reducing Fittings in Specifications

b b b b
E C @ | E] | |
a a a a
. ; T educing on Bot|
Outlet One Run One Run and Outlet Runs (Bull Head)
Reducing Tees
b b b b
| C @ | | @ | C |
a a a a
Reducing on Reducing on Reducing on Reducing on One Run
One Outlet Both Outlets One Run and Outlet and Both Outlets

Reducing Crosses

b b b
| @ @ b |
a a a a
Reducing on Reducinglon Reducing on True Y
Branch One Run One Run and Branch

Reducing Laterals

a b
[ )
c
Right Hand Left Hand Right Hand Left Hand
Side-Outlet Tee Double-Branch Side-Outlet 90-deg Elbow
Elbow

GENERAL NOTES:

(a) The largest opening establishes the basic size of a reducing fitting. The largest opening is named first, except for bull-head tees, which are

reducing on both runs, and double-branch elbows where both branches are reducing; the outlet is the largest opening and named last in both

cases.

(b) In designating the openings of reducing fittings, they should be read in the order indicated by the sequence of the letters a, b, ¢, and d. In

designating the outlets of side-outlet reducing fittings, the side outlet is named last; and in the case of the cross (which is not shown), the side

outlet is designated by the letter e.
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Table 7.3.2-2 Dimensions of Class 125 Gray Iron Flanged Fittings
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Table 7.3.2-2 Dimensions of Class

ASME B16.1-2020

125 Gray Iron Flanged Fittings (Cont’d)

Flange [(1)-(3)]

General Fittings

Straight Fittings [(5), (6)]

Center-
to-Face
90-deg Center- Short
Elbow, Tees, to-Face Center-
Crosses, 90-deg Center- Center- to-Face Face-
True, Y, Long- to-Face to- True, Y to-
Minimum Inside and Double- Radius 45-deg Face and Face
Dia wall Branch EIbow, EIbow, Tateral, Tateral, Reducer,
o of of Thickness Elbow, B c D E F
NPS Flange Flange Fittings “4) A [(6)-(9)] [(6)-(8)] 8) 9) 9) (10)
1 108 (4.25) 11.1 (0.44) 25 (1.00) 7.9 (0.31) 89 (3.50) 127 (5.00) 45 (1.75) 146 (5.75) 45 (1.75)
1%, 118 (4.62) 12.7 (0.50) 32 (1.25) 7.9 (0.31) 95 (3.75) 140 (5.50) 51 (2.00) 159 (6.25) 45 (1.75)
1% 127 ($.00) 14.3 (0.56) 38 (1.50) 7.9 (0.31) 102 (4.00) 152 (6.00) 57 (2.25) 178 (7.00) 51 (2.00)
2 152 (6.00) 159 (0.62) 51 (2.00) 7.9 (0.31) 114 (4.50) 165 (6.50) 64 (2.50) 203 (8.00) 64 (2.50) 127 (5.00)
2Y, 178 (§.00) 17.5 (0.69) 64 (2.50) 7.9 (0.31) 127 (5.00) 178 (7.00) 76 (3.00) 241 (9.50) 64 (2.50) 140 (5.50)
3 191 (§.50) 19.0 (0.75) 76 (3.00) 9.5 (0.38) 140 (5.50) 197 (7.75) 76 (3.00) 254 (10.00)~¥6 (3.00) 152 (6.00)
3% 216 (§.50) 23.8 (0.81) 89 (3.50) 11.1 (0.44) 152 (6.00) 216 (8.50) 89 (3.50) 292 (14.50) ~ 76 (3.00) 165 (6.50)
4 229 (9.00) 23.8(0.94) 102 (4.00) 12.7 (0.50) 165 (6.50) 229 (9.00) 102 (4.00) 305 (@2.00) 76 (3.00) 178 (7.00)
5 254 (10.00) 23.8 (0.94) 127 (5.00) 12.7 (0.50) 191 (7.50) 260 (10.25) 114 (4.50) 343 (13.50) 89 (3.50) 203 (8.00)
6 279 (11.00) 25.4 (1.00) 152 (6.00) 14.3 (0.56) 203 (8.00) 292 (11.50) 127 (5.00),~\368 (14.50) 89 (3.50) 229 (9.00)
8 343 (13.50) 28.6 (1.12) 203 (8.00) 15.9 (0.62) 229 (9.00) 356 (14.00) 140.(5.50) 445 (17.50) 114 (4.50) 279 (11.00)
10 406 (116.00) 30.2 (1.19) 254 (10.00) 19.0 (0.75) 279 (11.00) 419 (16.50) 165 (6.50) 521 (20.50) 127 (5.00) 305 (12.00)
12 483 (19.00) 31.8 (1.25) 305 (12.00) 20.6 (0.81) 305 (12.00) 483 (19.00).%, 191 (7.50) 622 (24.50) 140 (5.50) 356 (14.00)
14 533 (41.00) 34.9 (1.38) 356 (14.00) 22.2 (0.88) 356 (14.00) 546 (2150) 191 (7.50) 686 (27.00) 152 (6.00) 406 (16.00)
16 597 (23.50) 36.5 (1.44) 406 (16.00) 25.4 (1.00) 381 (15.00) 610 (24:00) 203 (8.00) 762 (30.00) 165 (6.50) 457 (18.00)
18 635 (45.00) 39.7 (1.56) 457 (18.00) 27.0 (1.06) 419 (16.50) 673%(26.50) 216 (8.50) 813 (32.00) 178 (7.00) 483 (19.00)
20 699 (47.50) 429 (1.69) 508 (20.00) 28.6 (1.12) 457+18:00) 737 (29.00) 241 (9.50) 889 (35.00) 203 (8.00) 508 (20.00)
24 813 (32.00) 47.6 (1.88) 610 (24.00) 31.8 (1.25) ‘559 (22.00) 864 (34.00) 279 (11.00) 1029 (40.50) 229 (9.00) 610 (24.00)
30 984 (38.75) 54.0 (2.12) 762 (30.00) 36.5(1.44) 635 (25.00) 1054 (41.50) 381 (15.00) 1245 (49.00) 254 (10.00) 762 (30.00)
36 1168 (#6.00) 60.3 (2.38) 914 (36.00)" 41.3 (1.62) 711 (28.00) 1245 (49.00) 457 (18.00) 914 (36.00)
42 1346 (p3.00) 66.7 (2.62) 1067 (42,00) 46.0 (1.81) 787 (31.00) 1435 (56.50) 533 (21.00) 1067 (42.00)
48 1511 (§9.50) 69.9 (2.75) (219 (48.00) 50.8 (2.00) 864 (34.00) 1626 (64.00) 610 (24.00) 1219 (48.00)
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Table 7.3.2-2 Dimensions of Class 125 Gray Iron Flanged Fittings (Cont’d)

Reducing Fittings (Short-Body Patterns) [(11), (12)]

Base Elbows and Tees [(15)-(17)]

Tees and Crosses

[(9), (13), (14)]

Laterals (9)

Base Drilling

Diameter
of
NPS Round
Size of Center- Base NPS
Outlet Center- to-Face NPS Center- Center- Center- or Width of Thick- Thick-  Size of Bolt Circle
and to- Outlet  Size of to- to- to- Center- Square ness ness  Support- or
Small¢r— Face or side Branch __ Face Face Face To- Base, of of 1174 BoIt Dia.
[(6),) Run, Outlet, and Run, Run, Branch, Base, S Base, Ribs, Pipe for Spacing, df
(10) H J Smaller M N P R [(18), (19)] T U Base w Holes NPS
(20) (20) (20) 21 21 21 21 89 (3.50) 89 (3.50) 11 (0.44) 10 (0.38) A 69.9(2.75) % 1
(20) (20) (20) 21 21 21) 21 92 (3.62) 89 (3.50) 11 (0.44) 10 (0.38) A 699 (2.75) 1Y,
(20) (20) (20) 21 21 (21) 21 95 (3.75) 108 (4.25) 11 (0.44) 13 (0.50) 1 794 (3.12) 1Y%
(20) (20) (20) 21) 21) (21) (21) 105 (4.12) 118 (4.62) 13 (0.50) 13 (0.50) 1% 889 (3.50) % 2
(20) (20) (20) 21) 21) (21) (21) 114 (4.50) 118 (4.62) 13 (0.50) 13 (0.50) 1Y 88.9 (3.50) % 2%,
(20) (20) (20) 21 21 21 (21) 124 (4.88) 127 (5.00) 14 (0.56) 13 (0.50) 1Y%, 98.4 (3.88) % 3
(20) (20) (20) 21 21 21) (21) 133 (5.25) 127 (5.00) 14 (0.56) (13(0.50) 1Y% 98.4 (3.88) % 3%
(20) (20) (20) 21 21 (21) (21) 140 (5.50) 152 (6.00) 16 (0.62)"13 (0.50) 2 120.7 (4.25) 3, 4
(20) (20) (20) 21) 21) (21) (21) 159 (6.25) 178 (7.00) 18 (0.69) 16 (0.62) 2% 1397 (550) 3, 5
(20) (20) (20) (21) (21 21 (21) 178 (7.00) 178 (7.00) A8.(0.69) 16 (0.62) 2%  139.7 (550) 3}, 6
(20) (20) (20) 21) 21 21) (21) 213 (8.75) 229(9.00) 24 (0.94) 22 (0.88) 4 1905 (7.50) 3, 8
(20) (20) (20) 21) 21) (21) (21) 248 (9.75) 229(9.00) 24 (0.94) 22 (0.88) 4 1905 (7.50) 3, 10
(20) (20) (20) 21) 21) (21) (21) 286 (11.25),279 (11.00) 25 (1.00) 25 (1.00) 6 241.3 (9.50) % 12
(20) (20) (20) (21) (21) (21) (21) 318 (12:50) 279 (11.00) 25 (1.00) 25 (1.00) 6 2413 (9.50) % 14
(20) (20) (20) (21) (21) (21) (21) 349 (@3:75) 279 (11.00) 25 (1.00) 25 (1.00) 6 2413 (9.50) 16
12 330 393 8 635 25 699  3814(15.00) 343 (13.50) 29 (1.12) 29 (1.12) 8 298.5 YA 18
(13.00) (15.50) (25.00) (1.00) (27.5Q) (11.75)
14 356 432 10 686 25 749 406 (16.00) 343 (13.50) 29 (1.12) 29 (1.12) 8 298.5 g4 20
(14.00) (17.00) (27.00) (1.00) 9(29.50) (11.75)
16 381 483 12 800 13 876 470 (18.50) 343 (13.50) 29 (1.12) 29 (1.12) 8 298.5 g4 24
(15.00) (19.00) (31.50) . (0.50) (34.50) (11.75)
20 457 584 14 991 )0 (0.00) 1067 30
(18.00) (23.00) (39.00) (42.00)
24 508 660
(20.00) (26.00)
24 584 762
(23.00) (30.00)
30 660 864
(26.00) (3400Q)
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Table 7.3.2-2 Dimensions of Class 125 Gray Iron Flanged Fittings (Cont’d)

GENERAL NOTE: Dimensions are in millimeters (inches).

NOTES:
For facing, see para. 7.2(a).

For flange bolt holes, refer to Table 7.6.1-2 and para. 7.6.
For spot facing, see para. 7.7.

1
(2)
(3)
(4)
(5
(6
(7
(8)
9
(10
(1
(12)
(13)
(14)
(15)
(16)
(17)
(18)

(19)

(20)

(21

For w

all thickness tolerances, see para. 7.1.

For center-to-face tolerances, see para. 7.4.
For intersecting centerlines of side-outlet fittings, see para. 7.3.1.

For cq

For cqg
For rq
For fa}
For cq
For cqg
For cqg
For ce|
Bases
For teg
The b
Forre
of red
Bolth
placed
suppo
All re(
the si
All red
the la

fter-to-face—dimensions-of reducing-elbows-and-side-outlet-etbowsseeparas-
nter-to-face dimensions of special degree elbows, see para. 7.3.2(d).
inforcement of crosses and laterals, see para. 7.8.

ce-to-face dimensions of reducers and eccentric reducers, see para. 7.3.5.
nter-to-face dimensions of tees, and crosses having outlets and laterals having branches larger than given abovéjsee para. 7
nter-to-face dimensions of tees, crosses, and laterals reducing on run only, see para. 7.3.3(b).

nter-to-face dimensions of tees reducing on both runs, known as bull-head tees, see para. 7.3.3(c).

hter-to-face dimensions of reducing side-outlet tees and crosses having two different size reductions on thé ogutlets, see para. 7
are furnished only when specified by the purchaser.

les larger than NPS 24, anchorage fittings are recommended. See Table 7.3.2-4.

hse dimension applies to all straight and reducing sizes.

Hucing fittings, the size and center-to-face dimensions of base are determined by the size of the ldrgest opening of the fitting. In t
ucing base elbows, orders shall specify whether the base shall be opposite the largeror‘smaller opening.

ble template shown for round base is the same as for the flange of the supporting pipe&ize, except using only four holesinall ¢
as to straddle centerlines. The bases of these fittings are intended for support in éompression and are not to be used for anc
rts in tension or shear.

ucing tees and crosses NPS 16 and smaller shall have the same center-to-face dimensions as straight-size fittings, correspon
e of the largest opening.

ucing laterals NPS 16 and smaller shall have the same center-to-face dimensions as straight-size fittings, corresponding to the
[gest opening.

3.3(b).

3.3(b).

ne case

Ases So
hors or

Hing to

size of
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Table 7.3.2-3 Dimensions of Class 250 Gray Iron Flanged Fittings
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Table 7.3.2-3 Dimensions of Class 250 Gray Iron Flanged Fittings
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Table 7.3.2-3 Dimensions of Class 250 Gray Iron Flanged Fittings (Cont’d)

ASME B16.1-2020

General Fittings

Flanges [(1)-(3)] [(5), (6)] Straight Fittings [(5), (6)]
Center-
to-Face Short
90-deg Center- Center-
Elbow, to-Face to-Face
Minimum Tees, 90-deg Center- Center- True, Face-to-
Thickness Diameter Inside Body Crosses, Long- to-Face to-Face Y and Face
Diameter of of Diameter Wall and True, Radius 45-deg Lateral, Lateral, Reducer,
of Flange, Raised of Thickness Y, A Elbow, B Elbow, C, D, E F
NPS  Flange Q Face (4) Fittings (7) [(8)-(10)] [(6), (8), (9] 9) [(10), (11)]  [(10), (11)] (13)
1 124 (4.88) 17.5 (0.69) 68 (2.69) 25 (1.00) 11.1 (0.44) 102 (4.00) 127 (5.00) 51 (2.00) 165 (6.50) 57 (2.00)
1Y, 133 (4.25) 19.0 (0.75) 78 (3.06) 32 (1.25) 11.1 (0.44) 108 (4.25) 140 (5.50) 64 (2.50) 184 (7.25) 57 (2.25)
11/2 156 (4.12) 20.6 (0.81) 91 (3.56) 38 (1.50) 11.1 (0.44) 114 (4.50) 152 (6.00) 70 (2.75) 216 (8.50) 64 (2.50) .
2 165 (4.50) 22.2 (0.88) 106 (4.19) 51 (2.00) 11.1 (0.44) 127 (5.00) 165 (6.50) 76 (3.00) 229 (9.00) 64 (2.50) 127 (5.0)
2Y, 191 (4.50) 254 (1.00) 125 (4.94) 64 (2.50) 12.7 (0.50) 140 (5.50) 178 (7.00) 89 (3.50) 267 (10.50) 64/(2.50) 140 (5.5)
3 210 (4.25) 286 (1.12) 144 (5.69) 76 (3.00) 14.3 (0.56) 152 (6.00) 197 (7.75) 89 (3.50) 279 (11400) 76 (3.00)  152(4.00)
3% 229(400) 302 (1.19) 160 (631) 89 (3.50) 143 (0.56) 165 (6.50) 216 (8.50) 102 (4.00) 318-(12.50) 76 (3.00) 165 (§.50)
4 254 (1.00) 31.8 (1.25) 176 (6.94) 102 (4.00) 159 (0.62) 178 (7.00) 229 (9.00) 114 (4.50) 343 (13.50) 76 (3.00)  178(}.00)
5 279 (1j.00) 34.9 (1.38) 211 (8.31) 127 (5.00) 17.5 (0.69) 203 (8.00) 260 (10.25) 127 (5.00) 381 (15.00) 89 (3.50)  203($.00)
6 318 (1R.50) 36.5 (1.44) 246 (9.69) 152 (6.00) 19 (0.75) 216 (8.50) 292 (11.50) 140 (5.50) 445 (17.50) 102 (4.00)  229(9.00)
8 381 (15.00) 413 (1.62) 303 (11.94) 203 (8.00) 20.6 (0.81) 254 (10.00) 356 (14.00) ,~152/6.00) 521 (20.50) 127 (5.00) 279
(11.p0)
10 445 (1f.50) 47.6 (1.88) 357 (14.06) 254 (10.00) 23.8 (0.94) 292 (11.50) 419 (16.50)> 178 (7.00) 610 (24.00) 140 (5.50) 305
(12.p0)
12 521 (2p.50) 50.8 (2.00) 418 (16.44) 305 (12.00) 25.4 (1.00) 330 (13.00) 488/19.00) 203 (8.00) 699 (27.50) 152 (6.00) 356
(14.p0)
14 584 (2B.00) 54 (2.12) 481 (18.94) 337 (13.25) 28.6(1.12) 381 (15.00) 546 (21.50) 216 (8.50) 787 (31.00) 165 (6.50) 406
(16.p0)
16 648 (2p.50) 57.2 (2.25) 535 (21.06) 387 (15.25) 31.8 (1.25) 419 (16:50) 609 (24.00) 241 (9.50) 876 (34.50) 191 (7.50) 457
(18.p0)
18 711 (2P.00) 60.3 (2.38) 592 (23.31) 432 (17.00) 34.9 (138).~ 457 (18.00) 673 (26.50) 254 (10.00) 953 (37.50) 203 (8.00) 483
(19.p0)
20 775 (3p.50) 63.5 (2.50) 649 (25.56) 483 (19.00) 38.1(1.50) 495 (19.50) 737 (29.00) 267 (10.50) 1029 (40.50) 216 (8.50) 508
(20.p0)
24 916 (3p.00) 69.8 (2.75) 770 (30.31) 584 (23.00)~.\41.3 (1.62) 572 (22.50) 864 (34.00) 305 (12.00) 1207 (47.50) 254 (10.00) 610
(24.p0)
30 1092 (43.00) 76.2 (3.00) 945 (37.19) 737(29.00) 50.8 (2.00) 699 (27.50) 1054 (41.50) 381 (15.00) 762
(30.p0)

20


https://asmenormdoc.com/api2/?name=ASME B16.1 2020.pdf

ASME B16.1-2020

Table 7.3.2-3 Dimensions of Class 250 Gray Iron Flanged Fittings (Cont’d)

Reducing Fittings (Short-Body Patterns) [(11), (15)]

Base Elbows and Tees [(15)-(18)]

Tees and Crosses

[(10), (13), (14)] Laterals (10) Base Drilling (20)
NPS
Size Center- Diameter
of to-Face NPS of Road NPS
Outlet Center- Outlet Size Center- Center- Center- Base or Size of Bolt
and to- or of to- to- to- Center- Width of  Thick- Thick-  Supporti-  Circle Dia-
Smaller Face Run, Side Branch Face Face Face to- Square ness ness ng or Bolt mter
[(6), H Outlet, and Run, Run, Run, Base Base of Base,, of Ribs, Pipe for Spacing, of
a1 @), 91 7 Smaller M N P R 5 (19) T U Base w Holes| NPS
(21) (21) (21) (22) (22) (22) (22) 1
(21) (21) (21) (22) (22) (22) (22) 1Y,
(21) (21) (22) (22) (22) (22) (22) 1Y
(21) (21) (21) (22) (22) (22) (22) 114 (450) 133 (5.25) 19 (0.75) 13 (0.50) 1Y, 98 (388) % 2
(21) (21) (21) (22) (22) (22) (22) 121 (4.75) 133 (5.25) 19 (0.75) 13 (0.50) 1Y, 98 (3.88) ¥ 2Y,
(21) (21) (21) (22) (22) (22) (22) 133 (5.25) 156 (6.12) 21 (0.81) 16 (0.62) 1Y% 114 (450) 7% 3
(21) (21) (21) (22) (22) (22) (22) 143 (5.62) 156 (6.12) 21 (0.81) 16 (0.62) 1% 114 (450) 7% 3Y
(21) (21 (21) (22) (22) (22) (22) 152 (6.00) 165 (6.50) 22 (0.88) 16 (0.62) 2 127 (5.00) ¥, 4
(21) (21) (21) (22) (22) (22) (22) 171 (6.75) 191 (7.50) 25 (1.00) 19 (0.75) 2Y, 149 (588) 7% 5
(21) (21) (21) (22) (22) (22) (22) 191 (7.50) 191 (7.50) 25 (1.00) (19%(0.75) 2% 149 (5.88) 4 6
(21) (21) (21) (22) (22) (22) (22) 229 (9.00) 254  32%L25) 22 (0.88) 4 200 (7.88) %4 8
(10.00)
(21) (21) (21) (22) (22) (22) (22) 267 254 32 (1.25) 22 (0.88) 4 200 (7.88) % 10
(10.50) (10:00)
(21) (21) (21) (22) (22) (22) (22) 305 318 37 (1.44) 25 (1.00) 6 270 A 12
(12.00) N (10.50) (10.62)
(21) (21) (21) (22) (22) (22) (22) 343 318 37 (1.44) 25 (1.00) 6 270 /A 14
(13.50) (12.50) (10.62)
(21) (21) (21) (22) (22) (22) (22) 375 318 37 (1.44) 29 (1.12) 6 270 A 16
(14.75) (12.50) (10.62)
12 356 432 8 787 76 (3.00) 826 413 381 41 (1.62) 29 (1.12) 8 330 1 18
(14.00)  (17.00) (31.00) (32.50) (16.25) (15.00) (13.00)
14 394 470 10 864 76 (3.00) 914 454 381 41 (1.62) 32 (1.25) 8 330 1 20
(15.50)  (18.50) (34.00) (36.00) (17.88)  (15.00) (13.00)
16 432 546 12 1041 76(3.00) 1092 527 445 48 (1.88) 32 (1.25) 10 387 1% 24
(17.00)  (21.50) (41.00) (43.00) (20.75)  (17.50) (15.25)
20 521 648 30
(20.50)  (25.50)
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Table 7.3.2-3 Dimensions of Class 250 Gray Iron Flanged Fittings (Cont’d)

GENERAL NOTE: Dimensions are in millimeters (inches).

NOTES:

1
(2)
(3)
(4)
(5
(6
(7
(8)
9
(10
(1
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)

(20)

(21

(22)

For fa

cing, see para. 7.2(b).

For flange bolt holes, refer to Table 7.6.1-3 and para. 7.6.

For spot facing, see para. 7.7.

Tolerance of the diameter of the raised face is equal to 0.8 mm.
For center-to-face tolerances, see para. 7.4.

For in

tersecting centerlines of side-outlet fittings, see para. 7.3.1.

For w
For cqg
For cqg
For rq
For cq
For fa}
For cqg
For ce
For cq
Bases
The b
For teg
Forre
of red
Bolth
placed
suppol
All red
the si
All red
the la

Woalaiol | 74
H-thiekness—toterances,seepara—7F+-

nter-to-face dimensions of reducing elbows and side-outlet elbows, see paras. 7.3.2(b) and 7.3.2(c).

nter-to-face dimensions of special degree elbows, see para. 7.3.2(d).

inforcement of crosses and laterals, see para. 7.8.

Inter-to-face dimensions of tees and crosses having outlets and laterals having branches larger than given abové;see para. 7
ce-to-face dimensions of reducers and eccentric reducers, see para. 7.3.5.

nter-to-face dimensions of tees reducing on both runs, known as bull-head tees, see para. 7.3.3(c).

hter-to-face dimensions of reducing side-outlet tees and crosses having two different size reductions on thie/outlet, see para. 7
nter-to-face dimensions of tees, crosses, and laterals reducing on run only, see para. 7.3.3(b).

are furnished only when specified by purchaser.

hse dimensions apply to all straight and reducing sizes.

es, sizes larger than NPS 24, anchorage fittings are recommended. See Table 7.3.2-5.

Hucing fittings, the size and center-to-face dimensions of base are determined by the size ofthe largest opening of the fitting. In t
ucing base elbows, orders shall specify whether the base shall be opposite the laxger or smaller opening.

ble template shown for round base is the same as for the flange of the supporting pipe'size, except using only four holes in all |
as to straddle centerlines. The bases of these fittings are intended for support fn/compression and are not to be used for anc
rts in tension or shear.

ucing tees and crosses NPS 16 and smaller shall have the same center-to-faee'dimensions as straight-size fittings, correspon
e of the largest opening.

ucing laterals NPS 16 and smaller shall have the same center-to-face.dimensions as straight-size fittings, corresponding to the
[gest opening.

3.3(b).

3.3(b).

e case

pses So
nors or

Hing to

size of
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Table 7.3.2-4 Dimensions of Anchorage Bases for Straight and Reducing Class 125 Tees
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Table 7.3.2-4 Dimensions of Anchorage Bases for Straight and Reducing Class 125 Tees (Cont’d)

Common to Both Straight Sizes
and Reducing Sizes

Straight Sizes

Longitudi-
nal
Width Centers Centers
and Number of Ribs From
Length of Bolt and End
Center of Transverse Holes on Inside Bolt to
to Thickness Diameter Thickness Square Bolt Each Side Number Bolt Second
Base, of Base, of Bolts, of Ribs, Base, Centers, of Base, of Ribs, Holes, End,
NPS A Tt G F B K T D E
2%, 114 (4.50) 18 (0.69) %% 11 (0.44) 178 (7.00) 114 (4.50) 2 1 114)[4.50)
3 124 (4.88) 19 (0.75) % 11 (0.44) 191 (7.50) 127 (5.00) 2 1 127 [5.00)
3% 133 (5.25) 21 (0.81) A 11 (0.44) 216 (8.50) 152 (6.00) 2 1 152 [6.00)
4 140 (5.50) 24 (0.94) A 13 (0.50) 229 (9.00) 165 (6.50) 3 2 108+(4.25) 83 (B.25)
5 159 (6.25) 24 (0.94) A 13 (0.50) 254 (10.00) 191 (7.50) 3 2 127 (5.00) 95 (B.25)
178 (7.00) 25 (1.00) /A 14 (0.56) 279 (11.00) 222 (8.75) 3 2 152 (6.00) 111 [4.38)
273 (8.38) 29 (1.12) 1 16 (0.62) 343 (13.50) 279 (11.00) 3 2 203 (8.00) 140 [5.50)
10 248 (9.25) 30 (1.19) 1Y% 19 (0.75) 406 (16.00) 340 (13.38) 4 3 124 (4.88) 108 [4.25)
12 286 (11.25) 32 (1.25) 1Y, 21 (0.81) 483 (19.00) 394 (15.50) 4 3 146 (5.75) 124 [4.88)
14 318 (12.50) 35 (1.38) 1Y, 22 (0.88) 533 (21.00) 451 (17.75) 4 3 172 (6.75) 140 [5.50)
16 349 (13.75) 37 (1.44) 1% 25 (1.00) 597 (23.50) 502 (19.75) 4 3 197 (7.75) 152 [6.00)
18 381 (15.00) 40 (1.56) 1% 27 (1.06) 635 (25.00) 552 (21.75) 4 3 216 (8.50) 168 [6.62)
20 406 (16.00) 43 (1.69) 1Y%, 29 (1.12) 699 (27.50) ,610(24.00) 4 3 241 (9.50) 184 [7.25)
24 470 (18.50) 48 (1.88) 1% 32 (1.25) 813 (32.00).\ 721 (28.38) 4 3 289 (11.38) 216 [8.50)
30 559 (22.00) 54 (2.12) 1%, 37 (1.44) 984 (38.75) 876 (34.50) 5 4 238 (9.38) 200 [7.88)
36 648 (25.50) 60 (2.38) 1% 41 (1.62) 171687(46.00) 1035 (40.75) 5 4 286 (11.25) 232 [9.12)
42 743 (29.25) 67 (2.62) 2 46 (1.81) 1346 (53.00) 1187 (46.75) 5 4 330 (13.00) 264 (JL0.38)
48 832 (32.75) 70 (2.75) 2, 51 (2°0Q0)" 1511 (59.50) 1353 (53.25) 5 4 378 (14.88) 298 (|L1.75)
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Table 7.3.2-4 Dimensions of Anchorage Bases for Straight and Reducing Class 125 Tees (Cont’d)

Reducing Sizes (Short-Body Pattern) [(1), (2)]

Longitudi- Number
nal of Bolt
Center Holes
From on
NPS End Each
Outlet Length Bolt to Transverse Side
Sizes of Number Centers Diameter Second Bolt of
and Base, of Ribs, of Ribs, of Bolts, Bolt, Centers, Base, Width of
Smalfer b1 (1) Dy Eq L2} 4 K1 L1 Base, B2 NF3
3 (3) (3) (3) (3) (3) (3) (3) (3) 2%
3 (3) (3) (3) (3) (3) (3) (3) (3) 3
€ (3) (3) (3) (3) (3) (3) (3) (3) 3%
3 (3) (3) (3) (3) (3) (3) (3) 3) 4
3 (3) (3) (3) (3) (3) (3) (3) (3) 5
3 (3) (3) (3) (3) (3) (3) (3 (3)
3 (3) (3) (3) (3) (3) (3) @) (3)
3 (3) (3) (3) (3) (3) (3) (3) (3) 10
3 (3) (3) (3) (3) (3) (3) (3) (3) 12
(3 (3) (3) (3) (3 (3) @ (3 (3 14
3 (3) (3) (3) (3) (3) (3) (3) (3) 16
12 483 (19.00) 3 133 (5.25) 1Y, 130 (5.12) 546 (21.50) 4 629 (24.75) 18
14 533 (21.00) 3 152 (6.00) 1Y, 137, (6:88) 591 (23.75) 4 679 (26.75) 20
14 597 (23.50) 3 178 (7.00) 1% 159 (6.25) 711 (28.00) 4 803 (31.62) 24
20 699 (27.50) 3 229 (9.00) 1Y, 184 (7.25) 883 (34.25) 4 991 (39.00) 30
24 813 (32.00) 3 273 (10.75) 1% 213 (8.38) 1054 (41.50) 4 1187 (46.25) 36
24 927 (36.50) 4 216 (8.50) 1% 191 (7.50) 1232 (48.50) 5 1391 (54.75) 42
30 1060 (41.75) 4 248 (9.75) 1% 210 (8.25) 1365 (53.75) 5 1524 (60.00) 48
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able 7.3.2-4 Dimensions of Anchorage Bases for Straight and Reducing Class 125 Tees (Cont’d)

GENERAL NOTES:

(a) Dimensions are in millimeters (inches).

(b) Bases are furnished only when specified by the purchaser.
(c) For tee dimensions, refer to Table 7.3.2-2.

NOTES:
For NPS 18 and larger, if the outlet is the same size or smaller than given for reducing tees, the base dimensions shown in this table shall be
used. If the outlet is larger than shown for reducing tees, the base dimensions shall be the same as for the straight-size tee, corresponding to

(1)

(2)
(3

the size of the largest opening

Tees re
Reducif

opening.

ducing on run only shall have the same base dimensions as straight-size tees, corresponding to the size of the largesto
g tee sizes NPS 16 and smaller shall have the same base (B) dimensions as a straight-size tee, corresponding to the size 6fithe

ening.
argest
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