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FOREWORD

It has been recognized within the pipeline industry that some sections of high-pressure pipelines, particularly those
with long service histories, may experience corrosion. It has also been recognized, through theoretical analysis, scientific

research and testing, and ing

ustry operating experience that some amount of metalloss due to corrosion can he tolerated
: X,

without impairing the abili
(ASME) published the first
Pipelines. ASME B31G prov
and tests. The application o
levels for pipe affected by
safely.

ASME B31G continued to
tion methods had evolved si
theoretical model from whi
Subsequently, an effort was
tion methods that have proy

y of the pipeline to operate safely. In 1984, the American Society of Mechanical Engineers
edition of the ASME B31G Manual for Determining the Remaining Strength of Corroded
ded pipeline operators with a simplified evaluation method based on the results of analysis
f ASME B31G has enabled pipeline operators to reliably determine safe operating pressure
orrosion, and to determine whether repairs are necessary in order to continue operating

be reissued by ASME with only minor revisions over time, although other corrosion evalua-
hce ASME B31G’s initial publication. A majority of these other methods are based on.the same
th the original ASME B31G method was derived, but may offer some refinementin accuracy.
Lindertaken to update the ASME B31G document to recognize certain other ¢orrosion evalua-
ren sound and that have seen successful use in the pipeline industry. Incotporation of these

other methods into a recognized Code document provides the pipeline operator or other user withé formalized frame-

work within which to use su
evaluation. The 2009 revis

The 2012 edition of ASMH
2012.

In ASME B31G-2023, then
Following approval by the
National Standard on Augul

h methodologies, as well as awider range of codified technical optighswith which to make an
on of ASME B31G reflected those objectives.
B31G was approved by the American National Standards Institute (ANSI) on September 20,

omenclature (see para. 1.5) has been revised and Nonmandatory Appendix A has been added.
ASME B31 Standards Committee, ASME B31G-2023 wias approved by ANSI as an American
st 3, 2023.
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CORRESPONDENCE WITH THE B31 COMMITTEE

General. ASME codes and standards are developed and maintained by committees with the intent to represent the
consensus of concerned interests. Users of ASME codes and standards may correspond with the committees to propose

revisions or cases, report errata_or request interpretations Correspondence for this Manual should he sent to the staff
secretary noted on the conpmittee’s web page, accessible at https://go.asme.org/B31committee.

Revisions and Errata. TH
that appear necessary or d

e committee processes revisions to this Manual on a continuous basis to incorporate changes

Approved revisions will be|
In addition, the committe
Users can register on the d
This Manual is always opé

be as specific as possible, cit
for the proposal, including

Cases
(a) The most common a

(1) to permit early im|

(2) to provide alterna

(3) to allow usersto g
directly into the Manual

(4) to permit the use

(b) Users are cautioned t

as approving, recommendi

freedom of manufacturers,
conforms to the Manual.

(c) Aproposed case shall

include the following infor

(1) a statement of ned

(2) the urgency of the

(3) the Manual and th

esirable as demonstrated by the experience gained from the application of the Manual.
published in the next edition of the Manual.

e may post errata on the committee web page. Errata become effective on the date posted.
ommittee web page to receive e-mail notifications of posted errata.

n for comment, and the committee welcomes proposals for revisions. Such proposals'should
ng the paragraph number(s), the proposed wording, and a detailed description ofthe reasons
any pertinent background information and supporting documentation.

pplications for cases are

plementation of a revision based on an urgent need

ive requirements

hin experience with alternative or potential additional requirements prior to incorporation

bf a new material or process

hat not all jurisdictions or owners automatically accept'cases. Cases are not to be considered
g, certifying, or endorsing any proprietary or spegific design, or as limiting in any way the
constructors, or owners to choose any metho@ of design or any form of construction that

be written as a question and reply in the same format as existing cases. The proposal shall also
mation:

d and background information

case (e.g., the case concerns a-project that is underway or imminent)

e paragraph, figure, or table number(s)

(4) the edition(s) of the Manual to which the proposed case applies

(d) A case is effective for
supervisory board. Approvi

Interpretations. Upon r
interpretation can be issug
Form at https://go.asme.or
e-mail confirming receipt.

use when the public reView process has been completed and it is approved by the cognizant
bd cases are posted{oh the committee web page.

bquest, the committee will issue an interpretation of any requirement of this Manual. An
d only in response to a request submitted through the online Interpretation Submittal
b /InterpretationRequest. Upon submitting the form, the inquirer will receive an automatic

ASME does not actas aco
the Manual requirements. I

hsultant for specific engineering problems or for the general application or understanding of

f, based on the information submitted, it is the opinion of the committee that the inquirer

should seek assistance, ther
can track the status of thei

equest will be returned with the recommendation that such assistance be obtained. Inquirers
r requests at https://go.asme.org/Interpretations.

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

device, or activity.
Interpretations are publis
issued.

hed in the ASME Interpretations Database at https://go.asme.org/Interpretations as they are

vii
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ASME B31G-2023
SUMMARY OF CHANGES

Following approval by the ASME B31G Committee and ASME, and after public review, ASME B31G-2023 was approved by

the American National Starjdards Institute on August 3, 2023.

ASME B31G-2023 includes|the following changes identified by a margin note, (23).

Page Location Change
1 1.4 Subparagraph (a) editorially revised
2 1.5 (1) Nomenclature for L, and Z, deleted
(2) Nomenclature for g added
1.10 In second paragraph, references added
2.2 References editorially revised
2.3 Second paragraph and subpara. (b) revised

64 Nonmandatpry Appendix A Added
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ASME B31G-2023

MANUAL FOR DETERMINING THE REMAINING STRENGTH
OF CORRODED PIPELINES

1 INTRODUCTION

1.1 Scope

This document is intended solely for the purpose of
providing guidance in the eyaluation of metal loss in pres-
surized pipelines and piping systems. It is applicable to all

pipelines and piping system
portation pipeline codes th
for Pressure Piping, namely|
portation Systems for Liq

5 within the scope of the trans-
ht are part of ASME B31 Code
ASME B31.4, Pipeline Trans-
1id Hydrocarbons and Other

Liquids; ASME B31.8, Gas Transmission and Distribution

Piping Systems; ASME B3
Piping Systems; and ASM
and Pipelines, Part PL.

used, it may also be read|

1.11, Slurry Transportation

B31.12, Hydrogen Piping
here the term “pipeline” is
to apply to piping or pipe

conforming to the acceptgble applications and within

the technical limitations di

scussed below.

1.2 Acceptable Applications

The application of this
evaluation of wall loss in m
limitations:

(a) metallossin pipeline
ground, or offshore

(b) metal loss due to ex

document is limited to the
etal pipe within the following

located belowground, above-

ernal or internal corrosion

(c) metalloss produced bl grinding where used to com-

pletely remove mechanica
manufacturing defects, or
surface

I damage, cracks, arc burns,
other defects from the pipe

(d) metal loss in field hends, induction bends, and

elbows

(e) metal loss that incid
helical electric seam weld
welds of sound quality and

ntally affects longitudinal or
5 or circumferential electric
having-ductile characteristics,

provided workmanship flgwsyare not present in suffi-

(h) metal loss in pipe material having ductile fracture
initiation characteristics [see paras. 1.7(e) and 1.7(f)]
unless using a Level 3 assessment in accordance with
paras. 2.2(b) and 2.4

(i) metal loss in pipe operating at temperatures aboye
ambient within the range of operating temperature ré¢og-
nized by the governing standard, and provided tnaterial
strength properties at temperature are considered

(j) metallossin pipe operating at any level'ofallowable
design hoop stress [see paras. 1.4(a) and, 1.4(b) for addi-
tional considerations]

(k) metal loss in pipe where intetnal pressure is the
primary loading [see paras. 1.4{c)/and 1.4(d) for addi-
tional considerations]

1.3 Exclusions

This document does*not apply to the following:

(a) crack-like defects or mechanical surface damage
not completely.témoved to a smooth contour by grinding

(b) metaldoss in indentations or buckles resulting in
radial distortion of the pipe wall larger than 6% of the
pipe_outside diameter, unless a Level 3 assessment is
perforimed in accordance with para. 2.4

(¢) grooving corrosion, selective corrosion, or prefer-
ential corrosion affecting pipe seams or girth welds

(d) metal loss in fittings other than bends or elbows

(e) metal loss affecting material having brittle fracture
initiation characteristics [see paras. 1.7(e) and 1.7(f)]
unless a Level 3 assessment is performed in accordance
with para. 2.4

(f) pipe operating at temperatures outside the range of
operating temperature recognized by the governing stan-
dard or operating at temperatures in the creep range

1.4 Additional Considerations

Tl H 43 g+l o ddies 1 3l 3
TTIIC oSt 15— CautromrCt—orat atarcrotrar COTrsSTaCT atrolrs

(23)

ciently close proximity to i

e dCt WiLil L‘lle lIlELdi 1Ubb

(f) metalloss of any depth with respect to the pipe wall,

except that due consideration shall be given to the accu-
racy of measurements and effective corrosion rates when
the depth of metal loss exceeds 80% of the actual pipe wall
dimension

(g) metalloss in new pipe where allowed by the appli-
cable code of construction

may apply in certain situations, described below.

(a) Pipe operating at low hoop stress levels due to
internal pressure [e.g., less than 25% of specified
minimum yield strength (SMYS)] may be perforated by
corrosion without inducing structural material failure.
The methods and criteria provided herein do not
address failure by perforation.

(b) Pipe affected by general corrosion of the pipe wall
(i.e., corrosion-caused wall loss over the entire pipe
surface) effectively operates at a greater hoop stress
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than the nominal hoop stress based on the original wall
dimension. Evaluation of individual deep pits within a
generally corroded area should account for the effect
of wall loss due to general corrosion.

(c) Under conditions normally encountered in buried
pipelines, the hoop stress due to internal pressure is the
largest stress and will govern the mode of failure. High
longitudinal stresses in tension acting on metal loss
having a significant circumferential extent, in unrest-

rained piping, could change the

failure-mode-from-lonai
O

SMTS = specified minimum tensile strength at
ambient conditions
SMYS = specified minimum yield strength at ambient
conditions
t = pipe wall thickness
z = L?/Dt

1.6 Analysis Level

The user may choose to conducta Level 0, Level 1, Level

tudinal to circumferential. Th
provided herein do not addres
due to high longitudinal tensile
tions, the user should refer to
fitness-for-purpose guidance
579-1/ASME FFS-1-2007, Fitne
(d) Metal loss having a sig
extent and acted on by high

e methods and criteria
s circumferential failure
stresses. For such situa-
a more comprehensive
document, such as API
ks-for-Service.

hificant circumferential
ongitudinal stresses in

compression could be susceptilple to wrinkling or buck-

ling. Also, the combination of hd
pressure and longitudinal comp
lower the failure pressure in {
methods and criteria provide
buckling or wrinkling, or int
with longitudinal compressive
tions, the user should refer to
fitness-for-purpose guidance
579-1/ASME FFS-1.

(23) 1.5 Nomenclature

op stress due to internal
ression could interact to
he metal loss area. The
| herein do not address
braction of hoop stress
stresses. For such situa-
a more comprehensive
document, such as API

2, or Level 3 analysis, depending on the quantity and
quality of data available with which to perform an evalua-
tion and on the desired degree of refinement of the
analysis.

(a) A Level 0 evaluation is one that relies on the tables
of allowable defect length and depth found in section 3:
These tables are carried over without change from earlier
editions of ASME B31G and have been supplemented.by
the addition of tables in metric units. It is intendéd that a
Level 0 evaluation be conducted in the field withiout the
need for performing detailed calculations.

(b) A Level 1 evaluation is a simple‘¢alculation that
relies on single measurements of the maximum depth
and axial extent of metal loss.:[t'is intended that a
Level 1 evaluation be conductedin'the field by an engineer,
corrosion technician, coatingdnspector, or other individ-
ual having appropriate training. A Level 1 evaluation is
also suitable for use in_prioritizing metal-loss anomalies
identified by inline idspection.

(c) A Level 2 evaluation is one that incorporates a
greater level 6f-detail than a Level 1 evaluation in
order to produce a more accurate estimate of the
failure pressure. It typically relies on detailed measure-
ments, of-the corroded surface profile, accounting for
the actual distribution of metal loss, and involves repeti-
tive*computations that may be facilitated by the use of
computer software or spreadsheets. It is intended that
a Level 2 evaluation be conducted by an engineer or tech-
nician having appropriate training. A Level 2 evaluation
may be suitable for use in prioritizing metal-loss anoma-
lies identified by high-resolution inline inspection.

(d) A Level 3 evaluation is a detailed analysis of a spe-
cific flaw in accordance with a user-defined methodology,
with full justification for loadings, boundary conditions,
material properties, and failure criteria. It is intended
that a Level 3 evaluation be conducted by a technical

A = local area of metallloss in the longitudinal
plane
Ac = cross-sectional grea of Charpy impact
specimen
Ay = local original metal| area = Lt
Cy = Charpy V-notched impact absorbed energy
D = specified outside dfameter of the pipe
d = depth of the metal [loss
E = elastic modulus of pteel
g = pit separation distqnce
L = length of the metal|loss
M = bulging stress magnification facton
MAOP = maximum allowablg¢ operating pressure
MOP = maximum operating pressure
Pr = estimated failure pfessure.= 2Srt/D
Py = operating pressure,|niay-equal MAOP or MOP
Ps = safe operating pressure = Pr/SF
Sk = estimated failure stress level
Stow = flow stress, defined in para. 1.7(b)
So = hoop stress at the operating pressure, calcu-
lated as PoD/2t
Sur = specified ultimate tensile strength at
temperature, may equal SMTS
Syr = specified yield strength at temperature, may
equal SMYS
SF = safety factor

ialict 1 3 e 3 3 +lh. i s
SPpecrantSsthavin g appTropratt—CxpETrtTr ST t—SuojeeT

of fitness-for-service assessment.

1.7 Material Properties and Other Data

(a) Specified minimum material properties shall be
used when conducting Level 0, Level 1, or Level 2 evalua-
tions for the purpose of determining the need for a repair.
Actual material properties from mill test reports (MTRs)
or laboratory testing, if known with sufficient confidence
to warrant their usage, may be used with Level 3
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evaluations. Statistical representations of material prop-
erties may be used with Level 1, Level 2, or Level 3 for
purpose of establishing a probability of failure; however,
the details of such analyses are outside the scope of this
document.

(b) “Flow stress” is a concept relevant to fracture
mechanics and is used in Levels 1, 2, and 3 evaluations.
[tis nota property specified in a material grade or finished
product standard. Research indicates that it may be

defined variously as given

elows

purposes of this Standard. Other seam and weld types
shall be investigated to establish fracture properties
before applying methods described herein to metal
loss affecting such welds. Consideration shall be given
to the disposition of workmanship flaws or manufacturing
flaws within a weld or seam that could interact with metal
loss due to corrosion.

(g) Some operating conditions, such as low-tempera-
ture service or long-term exposure to sour environments

ortoverv-hich tamnaraturac caould aduarcaly affact tha
J 53 ) o 7 J

(1) Sgaow for plain carb

n steel operating at tempera-

tures below 250°F (120°C) fnay be defined by Sqw = 1.1 x

SMYS. Spow shall not excee
(2) Sqow for plain carb
SMYS not in excess of 70 k{
temperatures below 250°H
Stiow =SMYS + 10 ksi (69 MP
(3) Stow for plain carb
SMYS not in excess of 80 ksi
Stow = (Syr+ Syt) /2, where
operating temperature in
Boiler and Pressure Vessel
cable pipe product specifi
strength multiplied by the
specified by the applicable ¢
polation of strength valud
temperatures.

for flow stress should be us

| SMTS.
pn and low-alloy steel having
i (483 MPa) and operating at
(120°C) may be defined by
). Saow Shall not exceed SMTS.
pn and low-alloy steel having
(551 MPa) may be defined by
by and Syrare specified at the
accordance with the ASME
Code, Section II, Part D; appli-
ation; or room temperature
temperature derating factor
bnstruction code. Linear inter-
s is allowed between listed

d where more than one defi-

(c) This document does Et prescribe which definition

nition applies. Where more
various definitions produce]

an one definition applies, the
acceptable though not neces-

sarily identical results whe

1 used with any given evalua-

tion method. Itis noted that §p,.v was defined as 1.1 x SMYS
in previous editions of ASME B31G. This definition

remains an inherent elem

t of the Level 0 assessment

and is recommended with the Level 1 assessment

performed in accordance

ith para. 2.2(a).

(d) Only the specified ndminal wall thickness shall.be
used for the uncorroded wall thickness when condueting a

Level 0 evaluation. If know|
uncorroded wall thickness
Level 2, or Level 3 evaluatid
of the hoop stress due to i

(e) Pipe body material
adequate ductile fractur

n with confidence, thé actual
may be used with'a Level 1,
n, with a suitable adjustment
hternal pressure.

may be.considered to have
e initiation properties for

purposes of this Standard

if the material operates at a

ductility and fracture toughness properties of some mate-
rials. It is the user’s responsibility to consider such condi-
tions where necessary before applying methods described
herein.

1.8 Evaluation Procedure

Evaluations shall be carried out in accordancé:with the
procedures described in section 2. In addition, the
following considerations apply:

(a) Units may be in any self-consistent'system. It is the
responsibility of the user to determine uniitary conversion
factors as may be required.

(b) This document makes .no{recommendation as to
which evaluation level and evaluation method to select.
All methods described herein have been demonstrated
to provide reliable and Conservative results when they
are applied correctly and within stated limitations. Not
all methods give idéntical numerical results or consistent
degrees of consérvatism. It is the pipeline operator’s
responsibility)to select an evaluation method, based on
experience.and judgment, that is consistent with its oper-
ating ‘precedures.

(¢)-Original source reference documents for each meth-
edology are cited. Further references may be found in
other documents available in the public domain. While
each method can be applied as presented, source docu-
ments may provide additional information to the user.
The user should consider referring to applicable
sources as necessary in order to best implement a
given method.

(d) Other evaluation methods may evolve or come into
use which were not contemplated by this document. It is
notthe intention of this document to prohibit their use, but
the user of such methods shall be able to demonstrate that
the objective of a safe and reliable assessment of metal loss
can be achieved

temperature no colder th

an 100°F (55°C) below the

temperature at which 85% shear appearance is observed

in a Charpy V-notched imp

act test.

(f) Electric resistance welded (ERW) seams that have

been subjected to a normalizing heat treatment, single and
double submerged arc welded seams, and girth welds
made using the shielded metal arc, gas metal arc, flux
cored arc, and submerged arc processes (manual or auto-
mated, and in any combination) are considered to have
adequate ductile fracture initiation properties for

1.9 Safety Factors and the Meaning of Acceptance

A flaw or anomaly is considered acceptable where the
computed failure stress is equal to or greater than the
hoop stress at the operating pressure multiplied by a
suitable safety factor. There is no single safety factor
that is suitable for all types of pipeline construction,
for all modes of pipeline operation, or for all types of
flaws or anomalies.



https://asmenormdoc.com/api2/?name=ASME B31G 2023.pdf

ASME B31G-2023

This document recommends a minimum safety factor
equal to the ratio of the minimum hydrostatic test pres-
sure required for the given type of pipeline construction to
the MAOP or MOP, but usually not less than 1.25. Larger
factors of safety may be appropriate in some cases, e.g., in
locations of greater risk to the public or the environment.
Lesser factors of safety may be justified in some circum-
stances, e.g., for limited periods of time, or where addi-
tional procedures are in place to limit modes of

Validation of third-party software should also demon-
strate that adequate checks or warnings are produced
when parameters fall outside ranges that will ensure
correct results.

1.11 Accuracy

Consideration should be given to the accuracy of
recorded flaw sizes, particularly where indirect
methods are used to locate and size the flaws. Methods

operation, or in a remote locatiga-havingreduced-conse
quences of failure. In establishihg the safety factor for a
given pipeline segment, the pigeline operator shall give
consideration to the accuracy|of corrosion depth and
length measurements, rates of cqrrosion growth, the char-
acteristics of the pipe, the reliapility of surge control or
excess pressure limiting methgds, and the presence of
external factors that affect risk

When evaluating anomalies identified by inline inspec-
tion, use of larger factors of safety will result in smaller
flaws being left in service following field investigation and
pipeline repairs. This can incfease the reassessment
interval to the next inline inspgction.

1.10 Software

The use of commercial or prpprietary computer soft-
ware packages, as well as pugpose-written programs
or spreadsheets, can greatly faci|itate Level 1 evaluations,
and is practically a necessity for conducting thorough
Level 2 and 3 evaluations. It is|the user’s responsibility
to verify the accuracy and reliability of all software
and spreadsheets, and to trpin personnel in their
correct usage.

Validation of software shoyld include documented
evidence that correct results afe obtained over the full
range of parameters that could reasonably be expected
to occur when making evaluatipns. The following docu-
ment summarizes the results of burst tests and service
failures of line pipe affected Hy corrosion or artificial
metal loss, and which have pfeviously been used for
the purpose of validating tHe evaluation nfethods
presented herein: (1) Kiefnef, J. F., Vieth~P{ H., and
Roytman, I., “Continued Validation of RSTRENG,” PRCI
Catalog No. L51749, Contract| PR 218-9304, Dec. 20,
1996. (2) Zhang, S., Yan, ], Kafiyawasam, S., Huang, T,
and Al-Amin, M., “Plausible Pjrofile)(Psqr) Corrosion
Assessment Model: Refinement,IValidation, and Operatio-

accounting for uncertainty in indirectly sized flaws
include increasing the flaw dimension in order to
account for detection tool error, or statistical analysis
of the probable flaw sizes or risk of failure.

Metal-loss corrosion anomalies indicated by inline
inspection may be evaluated by a Level 1 or Level 2 evalua;
tion method. The user is cautioned against overstating the
precision of evaluations applied with flaw dimensions
indicated by inline inspection without adequate/calibra-
tion or verification of actual flaw sizes by investigations
carried out in the field.

1.12 Flaw Interaction

The methods described herein.are suitable for evalu-
ating isolated areas of metal loss) Corrosion may occur
such that multiple areas of metal loss are closely
spaced longitudinally orstransversely. If spaced suffi-
ciently closely, the metal loss areas may interact so as
to result in failure atéa lower pressure than would be
expected based on~an analysis of the separate flaws.
The following guideline is suggested with reference to
Figure 1.124,"based on limited testing and analysis:

(a) Flawsare considered interacting if they are spaced
longitudinally or circumferentially from each other within
a distance of 3 times the wall thickness (3t). Interacting
flaws should be evaluated as a single flaw combined from
dll interacting flaws.

(b) Flaws are considered noninteracting if spaced
outside of the above dimensions. Noninteracting flaws
should be evaluated as separate flaws.

Care should be exercised when grouping or clustering
anomalies indicated by inline inspection for purposes of
evaluating interaction during the prioritization process.
Consideration should be given to minimum thresholds
of metal loss for reliable detection and sizing,
minimum thresholds for reporting, and the expected

nalization”, ASME, IPC2020-9448, 2020, (3) Kiefner, J.,
“Peer Review of the Plausible Profiles Corrosion Assess-
ment Model”, ASME, IPC2020-9254, 2020.

Validation may be demonstrated by comparison of
calculated results against published benchmark test
data such as that found in the above references, or
against results produced by another recognized evalua-
tion method that have been calculated in accordance
with this Standard.

mode of toating faiture—te-g; tocatizedfaiture versus
disbondment over large areas). Methods employed for
clustering of inline inspection anomalies should be vali-
dated by field verification of actual flaw dimensions and
spacing.

1.13 Flaw Orientation

Corrosion caused by disbondment of continuous
wrapped coatings may exhibit a helical pattern. If the
helical pattern lies at an angle less than 45 deg to the



https://asmenormdoc.com/api2/?name=ASME B31G 2023.pdf

ASME B31G-2023

Figure 1.12-1
Corrosion Pit Interaction Distances
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pipe axis, the overall length pf the corroded area indicated
as Ly in Figure 1.13-1 shall bg considered in the evaluation.
If the helical pattern lies at an angle of 45 deg or greater to
the pipe axis, it is sufficienf to consider the most severe
longitudinal section through the corroded area having a
length L, in Figure 1.13-1.

Corrosion may occur withja circumferential orientation,
e.g., adjacent to a girth weld. It shall be evaluated for safe
operating pressure as with corrosion having a helical
angle greater than 45 deg|to the pipe axis. Evaluation
of the circumferential exfent of corrosion subject to
high axial pipe stresses is outside the scope of this docu-
ment. For such situations, the user should refer to a more
comprehensive fitness-for-purpose guidance document,
such as API 579-1/ASME HFS-1.

2 EVALUATION METHOPS

2.1 Level 0 Evaluation

Tables of allowable length of corrosion are found in
section 3. The tables are ¢arried over without change
from previous editions of|f ASME B31G and Have been
supplemented by the addifion of tables in-fetric units.
They were calculated fron] the equationsfor a Level 1
evaluation in accordance With the original ASME B31G
methodology. They proyide a feady reference of
maximum corrosion lengths fof:a'range of pipe sizes
and depths of corrosion. The tables may be used to deter-
mine the maximum allowdhle longitudinal extent of a

A

< >
gl

Longitudinal length

Step 3. Clean the corroded pipe surface to_bare metal.
Care should be taken when cleaning corrodéed’/areas of a
pressurized pipe.

Step 4. Measure the maximum depth/of the corroded
area, d, and longitudinal extent of thé&‘corroded area, L, as
shown in Figure 2.1-1.

Step 5. Locate the table corresponding to the size of the
pipe, D.

Step 6. In the table, lotate the row showing a depth
equal to the measured maximum depth of the corroded
area. If the exact méasured value is not listed, choose the
row showing therext greater depth.

Step 7. Read across to the column showing the wall
thickness, of-the pipe. If the nominal wall thickness is
not listéd, use the column for the next thinner wall.
Thevalue, L, found at the intersection of the wall thickness
column and the depth row is the maximum allowable lon-
gitudinal extent of such a corroded area.

Step 8. The metal loss area on the pipe is acceptable if
its measured length, L, does not exceed the value of L given
in the table.

The tables produce results that may be more conser-
vative than those obtained by performing a Level 1,
Level 2, or Level 3 analysis, particularly for operating
hoop stress levels less than 72% of SMYS, and also for
very long corroded areas. Therefore, the tables may
show that a given corroded area is unsuitable for the
current operating pressure, while the use of equations
given below may show that it is acceptable.

contiguous area of corrosion or an interacting cluster
of metal loss areas.

Evaluations shall be carried out consistent with the
procedure described in the following steps:

Step 1. Determine pipe diameter and nominal wall
thickness from appropriate records or direct measure-
ment of the pipe.

Step 2. Determine applicable pipe material properties
from appropriate records.

I'he tables were designed to provide a mimimum factor
of safety of 1.39 for pipelines operating with a hoop stress
of 72% of SMYS. Application of the tables to the evaluation
of corrosion in pipelines operating at hoop stress levels
greater than 72% of SMYS will result in a factor of safety
that is proportionately less.
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Figure 1.13-1
Helically Oriented Corrosion Pattern
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Figure 2.1-1
Corrosion Parameters Used in Analysis
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Level 1 evaluations shall be carried out consistent with
the procedure described in the following steps:

Step 1. Determine pipe

diameter and nominal wall

thickness from appropriate records or direct measure-

ment of the pipe.

Step 2. Clean the corroded pipe surface to bare metal.

Care should be taken when
pressurized pipe.

cleaning corroded areas of a

M = 0.032z + 3.3

S =5 1-0.85(d/t)
F = flowl 10 85(d/e) / M

[References: (1) ]. F. Kiefner and P.H. Vieth, “A Modified
Criterion for Evaluating the Remaining Strength of
Corroded Pipe,” AGA Catalog No. L51609, PRCI Report
PR3-805, Dec. 22, 1989; (2) J. F. Kiefner and P. H.
Vieth, “New Method Corrects Criterion for Evaluating
Corroded Pipe.” Oil & Gas Journal, Aug. 6 and Aug. 20

Step 3. Measure the maj
area, d, and longitudinal ext
shown in Figure 2.1-1.

Step 4. Determine applic
from appropriate records.

Step 5. Select an evaluat
estimated failure stress, S

Step 6. Define an accep

Step 7. Compare S to §

Step 8. The flaw is accef
greater than SF x Sy, or whet
SF x Pg.

If the flaw is unacceptab
pressure can be reduced st

(a) Original ASME B314Q

kimum depth of the corroded
ent of the corroded area, L, as

hble pipe material properties
on method and calculate the
able safety factor, SF.

F x So.

table where Sy is equal to or

e Pris equal to or greater than

e based on Step 8 above, the
ch that it is less than Pg/ SF.

M= (1} 0.82)"/2
For z < 20,
| — Y3(d/t)
SE = Stow| 27, 1
1| Ys3(d/t) /M
For z > 20,
Sp = Sgoly(1 — d/t)

Note that ANSI/ASME B

31G-1984and ASME B31G-

= 1.1 x SMYS. For consistehey,in comparison to results

1991 incorporated a defiT‘tion for flow stress of Spow

1990.]

(c) API 579 Level 1. The “API1 579 Level 1” assessment,
when reduced to its simplest form, is of a similar format to
the other Level 1 methods presented herein and therefore
qualifies as a Level 1 assessment for purposes of meeting
the requirements of this document.

2.3 Level 2 Evaluation

Level 2 evaluations are performed using what is known
as the Effective Area Method. Level 2 evaluations shall be
carried out using a procedure similar te the eight steps
described for Level 1, except that'the Effective Area
Method generally requires séyeral measurements of
the depth of corrosion or rémaining wall thickness
throughout the corrodedarea. The Effective Area
Method is expressed as-follows:

1 - A/Ag
1 - (A/Ag)/M

SFE Sﬂow[

The Effective Area Method evaluates, by iteration, all
possible;combinations of local metal loss, 4, with
respéect to original material, 4. It requires for input a
detailed longitudinal distribution or profile of metal
loss. The detailed profile is established by obtaining
several measurements of metal loss or remaining wall
thickness throughout the metal loss area and projecting
those measurements onto a longitudinal plane of the pipe
wall that extends through the axial length of the area of
metal loss. Such measurements may be arranged in a grid
pattern, or may follow a “river bottom” path through the
deepest areas of metal loss. Increments of measurement
need not be uniform, subject to limitations of application
software. If using a grid pattern, a single river bottom
profile [see (a)] or multiple plausible profiles [see (b)]
can be generated from the detailed measurements as

Obtained from eValuatiOAlo yclful lllUd to—atr Cal“cl
edition, use of the same definition for flow stress is rec-

ommended.

(b) Modified ASME B31G. For z < 50,

1/2
M = (1 + 0.6275z — 0.003375z°)

For z > 50,

described In (a) or (D), respectively. For a corroded
profile defined by n measurements of depth of corrosion
including the end points at nominally full wall thickness,
n!/2(n - 2)!iterations are required to examine all possible
combinations of local metal loss with respect to
surrounding remaining material.

(a) Level 2(a) Evaluation. Level 2(a) evaluations are
performed using a worst case, single profile generated
along the “river bottom” to determine the effective
area and corresponding lowest calculated burst pressure.
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(b) Level 2(b) Evaluation. Level 2(b) evaluations are
performed using measurements of metal loss depth
produced from a grid pattern over the area of metal
loss and repeating the effective area analysis along
multiple plausible metal loss profiles. The multiple plau-
sible profiles should be generated considering the inter-
action of metal loss based on depth and proximity or other
validated process. The failure pressure may be deter-
mined at a percentile of a statistical distribution taking

2.4 Level 3 Evaluation

A Level 3 evaluation typically involves a detailed
analysis, such as a finite element analysis of the corroded
region. The analysis should accurately consider or account
for all factors that could affect the accuracy of results,
including loadings with internal pressure and external
forces; boundary conditions and constraints; ovality,
deformations, misalignments, and discontinuities; mate-
rial stress-strain characteristics; and effects of the flaw on

account of each plausible profile-orplausible-failure-pres
sure in order to achieve a targejt level of confidence that
meets the user’s reliability goal.

[References: Same as in paral 1.10]

Owing to its iterative nature, i{is a practical necessity to
use a computer program or otHer algorithmic approach
(e.g., a spreadsheet) in order tq carry out an evaluation
using the Effective Area Methodl.

The “API 579 Level 2” assessment, when reduced to its
simplest form, is equivalent to the Effective Area Method
presented herein, and therefofe qualifies as a Level 2
assessment for purposes of meeting the requirements
of this document. Refer to AP] 579-1/ASME FFS-1 for
detailed instructions.

[References: Same as in paral 2.2(b)]

the overall distribution of loads and stresses. A failure
criterion should be developed that considers the strain
capacity or fracture resistance characteristics of the mate-
rial. Similar issues should be considered in developing a
suitable safety factor as were described for a Level 1 or
Level 2 analysis.

3 TABLES OF ALLOWABLE LENGTH OF
CORROSION

The following are applicable to Tables 3-1 through 3-12
(Tables 3-1M through 3-12M):

(a) Metal loss having a maximum depth of 10% of the
nominal pipe wall thickness or lessds not limited as to
allowable length.

(b) Metalloss having a maximum depth exceeding 80%
of the nominal pipe wall thickness shall not be evaluated
using the tables of allowable length.
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Table 3-1

Values of L for Pipe Sizes =NPS 2 and <NPS 6

Wall Thickness, t, in.

Depth,

d, in. 0.083 0.109 0.125 0.141 0.154 0.172 0.188 0.218
0.01 1.99 No limit No limit No limit No limit No limit No limit No limit
0.02 0.92 1.94 2.44 2.59 2.71 2.86 2.99 No limit
0.03 0.53 0.85 1.13 1.51 1.94 2.86 2.99 3.22
0.04 0.39 0.60 0.75 0.93 1.11 1.40 1.74 2.74
0.05 0.31 047 058 070 082 1.00 118 162
0.06 0.25 0.39 0.48 0.58 0.66 0.79 0.92 1.21
0.07 0.33 0.41 0.49 0.56 0.67 0.77 0.99
0.08 0.28 0.35 0.43 0.49 0.58 0.67 0.84
0.09 0.31 0.38 0.43 0.51 0.59 0.74
0.10 0.27 0.33 0.39 0.46 0.53 0.66
0.11 0.30 0.35 0.41 0.48 0:60
0.12 0.31 0.38 0.43 0.55
0.13 0.34 0.40 0.50
0.14 0.37 0.46
0.15 0.3% 0.43
0.16 0.40
0.17 0.37

Table 3-1M
Values of L for Pipe Sizes =60 mm’/and <168 mm 0.D.

Depth, Walk.Thickness, t, mm

d, mm 2.1 2.8 3.2 3.6 3.9 4.4 4.8 5.5
0.3 50.5 No limit No limit No limit No limit No limit No limit No limit
0.5 23.2 49.1 62.0 65.8 68.8 72.7 76.0 No limit
0.8 13.4 21.7 28.7 38.3 49.2 72.7 76.0 81.9
1.0 9.8 15.1 19.0 23.7 28.1 35.6 44.2 69.5
1.3 7.8 11.9 14.7 17.9 20.8 25.3 29.9 411
1.5 6.4 9.8 12.1 14.6 16.8 20.1 23.4 30.7
1.8 8.3 10.3 12.4 14.3 17.0 19.5 25.0
2.0 72 9.0 10.8 124 14.7 16.9 21.4
2.3 79 95 TT0 130 =49 188
2.5 6.9 8.5 9.8 11.6 134 16.8
2.8 7.6 8.8 10.5 12.1 15.2
3.0 8.0 9.6 11.0 13.9
3.3 8.7 10.1 12.8
3.6 9.3 11.8
3.8 8.5 10.9
4.1 10.2
4.3 9.5
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Table 3-2
Values of L for Pipe Sizes =NPS 6 and <NPS 10

Wall Thickness, t, in.

Depth,
d, in. 0.083 0.125 0.156 0.188 0.203 0.219 0.250 0.312
0.01 3.32 No limit No limit No limit No limit No limit No limit No limit
0.02 1.53 4.08 4.55 5.00 No limit No limit No limit No limit
0.03 0.88 1.89 3.37 5.00 5.20 5.40 5.77 No limit
0.04 0.65 1.25 1.90 291 3.61 4.65 5.77 6.44
0.05 0.51 0.97 140 197 230 273 386 644
0.06 0.42 0.80 1.13 1.54 1.77 2.04 2.67 4.77
0.07 0.68 0.96 1.29 1.46 1.66 2.11 3.37
0.08 0.59 0.83 1.11 1.25 1.42 1.77 2.68
0.09 0.52 0.74 0.98 1.10 1.24 1.54 2.26
0.10 0.46 0.66 0.88 0.99 1.11 1.37 1.97
0.11 0.59 0.80 0.90 1.01 1.24 1.76
0.12 0.54 0.73 0.82 0.92 1.13 1.60
0.13 0.66 0.75 0.85 1.04 1.46
0.14 0.61 0.69 0.78 0.96 1.35
0.15 0.56 0.64 0.72 0.89 1.26
0.16 0.59 0.67 0.83 1.18
0.17 0.63 0:78 1.10
0.18 0.73 1.04
0.19 0.69 0.98
0.20 0.65 0.93
0.21 0.88
0.22 0.84
0.23 0.80
0.24 0.76

10
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Table 3-2M

Values of L for Pipe Sizes 2168 mm and <273 mm 0.D.

Wall Thickness, t, mm

Depth,

d, mm 2.1 3.2 4.0 4.8 5.2 5.6 6.4 7.9
0.3 84.4 No limit No limit No limit No limit No limit No limit No limit
0.5 38.8 103.6 115.7 127.0 No limit No limit No limit No limit
0.8 224 48.0 85.6 127.0 132.0 137.1 146.4 No limit
1.0 16.4 31.8 48.1 73.8 91.6 118.1 146.4 163.6
1.3 13.0 24.6 355 50.0 585 693 280 16356
1.5 10.7 20.3 28.7 39.1 449 51.7 67.8 1211
1.8 17.3 24.3 32.6 371 42.2 53.6 85.5
2.0 15.0 211 28.2 319 36.0 45.0 68.1
2.3 13.1 18.7 24.9 28.1 31.6 39.1 57.4
2.5 11.6 16.7 22.3 25.1 28.3 34.8 50.2
2.8 15.0 20.2 22.8 25.6 314 44’8
3.0 13.6 18.4 20.8 23.4 28.7 40.6
3.3 16.9 19.1 21.5 26.4 37.2
3.6 15.5 17.6 19.8 24 .4 344
3.8 14.3 16.3 18.4 22.7 32.0
41 15.1 17.1 21.2 29.9
4.3 15.9 19.8 28.0
4.6 18.6 26.4
4.8 17.5 25.0
5.1 16.4 23.6
5.3 22.4
5.6 21.3
5.8 20.2
6.1 19.2

11
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Table 3-3
Values of L for Pipe Sizes =NPS 10 and <NPS 16

Wall Thickness, t, in.

Depth,
d, in. 0.156 0.219 0.250 0.307 0.344 0.365 0.438 0.500
0.02 5.80 No limit No limit No limit No limit No limit No limit No limit
0.03 4.29 6.87 7.34 No limit No limit No limit No limit No limit
0.04 241 5.92 7.34 8.14 8.62 8.87 No limit No limit
0.05 1.78 3.48 491 8.14 8.62 8.87 9.72 10.39
0.06 1.44 259 340 5.77 362 387 972 1039
0.07 1.22 211 2.69 4.13 5.53 6.62 9.72 10.39
0.08 1.06 181 2.26 3.30 4.22 4.85 837 10.39
0.09 0.94 1.59 1.96 2.80 3.48 3.93 6.10 9.38
0.10 0.84 142 1.74 2.45 2.99 3.35 492 6.95
0.11 0.75 1.28 1.57 2.19 2.65 2.94 4.18 5.64
0.12 0.68 117 1.44 1.98 2.39 2.64 3.67 481
0.13 1.08 1.32 1.82 2.18 2.40 3.29 423
0.14 1.00 1.22 1.68 2.01 2.21 2.99 3.80
0.15 492 1.14 1.56 1.86 2.05 2.75 3.46
0.16 .86 1.06 1.46 1.74 1.91 2755 3.19
0.17 .80 0.99 1.37 1.64 1.79 2.39 2.97
0.18 0.93 1.29 1.54 1.69 2.24 2.77
0.19 0.88 1.22 1.46 1.60 2.12 2.61
0.20 0.82 1.15 1.38 1,51 2.00 2.47
0.21 1.09 1.31 1.44 1.90 2.34
0.22 1.04 1.25 1.37 1.81 2.23
0.23 0.99 149 1.30 1.73 2.12
0.24 0.94 113 1.25 1.66 2.03
0.25 1.08 1.19 1.59 1.95
0.26 1.03 1.14 1.52 1.87
0.27 0.99 1.09 1.46 1.80
0.28 1.05 1.41 1.73
0.29 1.00 1.35 1.67
0.30 1.31 1.61
0.31 1.26 1.55
0.32 1.21 1.50
0.33 1.17 1.45
0.34 1.13 1.41
0.35 1.09 1.36
0.36 1.32
0.37 1.28
0.38 1.24
0.39 1.20
0.40 1.16

12


https://asmenormdoc.com/api2/?name=ASME B31G 2023.pdf

ASME B31G-2023

Table 3-3M

Values of L for Pipe Sizes =273 mm and <406 mm 0.D.

Wall Thickness, t, mm

Depth,

d, mm 4.0 5.6 6.4 7.8 8.7 9.3 11.1 12.7
0.5 147.4 No limit No limit No limit No limit No limit No limit No limit
0.8 109.1 174.6 186.5 No limit No limit No limit No limit No limit
1.0 61.3 150.4 186.5 206.7 218.8 225.4 No limit No limit
1.3 45.2 88.3 124.8 206.7 218.8 225.4 2469 263.8
15 36.5 65.9 364 1466 2188 2254 2469 2638
1.8 309 53.7 68.2 104.8 140.5 168.1 246.9 263.8
2.0 269 45.9 57.3 83.9 107.1 123.3 212.7 263.8
2.3 23.8 40.3 49.8 71.0 88.3 99.8 155.0 238.4
2.5 21.3 36.0 44.3 62.1 76.0 85.0 124.9 176.5
2.8 19.2 32.6 40.0 55.5 67.3 74.7 106.1 143.3
3.0 17.3 29.8 36.5 50.4 60.6 67.0 93.1 122.2
3.3 274 33.6 46.2 55.3 61.0 83.5 107.5
3.6 25.3 31.1 42.7 51.0 56.1 76.0 96.5
3.8 234 289 39.7 47.4 52.0 69.9 87.9
4.1 21.8 27.0 37.1 44.2 48.5 64.9 81.0
4.3 20.3 25.2 34.8 415 45.5 60.6 75.3
4.6 23.7 32.8 39.1 429 56.9 70.5
4.8 22.2 31.0 37.0 40.5 53.7 66.3
5.1 209 29.3 35.1 38.4 50.9 62.7
5.3 27.8 33.3 36.5 48.4 59.4
5.6 26.4 31,7 34.8 46.1 56.6
5.8 25.1 30.2 33.1 44.0 54.0
6.1 23.8 28.8 31.7 421 51.6
6.4 27.5 30.3 40.3 49.5
6.6 26.3 29.0 38.7 47.5
6.9 25.1 27.7 37.2 45.7
7.1 26.6 35.7 44.0
7.4 25.5 344 42.4
7.6 33.2 40.9
7.9 32.0 395
8.1 30.8 38.1
8.4 29.7 36.9
8.6 28.7 35.7
8.9 27.7 34.6
9.1 335
9.4 324
9.7 314
9.9 30.5

10.2 29.6
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Table 3-4

Values of L for Pipe Sizes =NPS 16 and <NPS 20

Wall Thickness, t, in.

Depth,
d, in. 0.188 0.250 0.312 0.344 0.375 0.438 0.500 0.625
0.02 7.77 No limit No limit No limit No limit No limit No limit No limit
0.03 7.77 8.96 No limit No limit No limit No limit No limit No limit
0.04 4.52 8.96 10.01 10.51 10.97 No limit No limit No limit
0.05 3.06 6.00 10.01 10.51 10.97 11.86 12.67 No limit
0.06 2.39 15 741 1051 1097 1186 1267 Nolimit
0.07 2.00 328 5.23 6.75 8.84 11.86 12.67 14.17
0.08 1.73 275 4.17 5.14 6.34 10.21 12.67 14.17
0.09 1.52 239 3.51 4.24 5.08 7.44 11.45 14.17
0.10 1.37 213 3.07 3.65 430 6.00 8.48 14.17
0.11 1.24 192 2.74 3.23 3.77 5.10 6.88 13.85
0.12 1.13 1.75 2.48 291 3.37 4.47 5.87 1053
0.13 1.03 161 2.27 2.66 3.06 4.01 5.16 8.65
0.14 0.95 1.49 2.10 2.45 2.81 3.65 4.63 7.43
0.15 0.87 139 1.96 2.28 2.61 3.36 4.22 6.56
0.16 130 1.83 2.13 2.43 3.12 3.89 5.91
0.17 121 1.72 1.99 2.28 291 3.62 5.40
0.18 114 1.62 1.88 2.15 2.74 3.38 4.99
0.19 1.07 1.53 1.78 2.03 2.58 3.18 4.64
0.20 1.00 1.44 1.68 1.92 245 3.01 435
0.21 1.37 1.60 1.83 2.32 2.85 4.10
0.22 1.30 1.52 1.74 2.21 2.72 3.88
0.23 1.24 1.45 1:66 2.11 2.59 3.69
0.24 1.18 1.38 1.59 2.02 2.48 3.52
0.25 1.32 1.52 1.94 2.38 3.36
0.26 1.26 1.45 1.86 2.28 3.22
0.27 121 1.39 1.79 2.19 3.10
0.28 1.34 1.72 2.11 2.98
0.29 1.28 1.65 2.03 2.87
0.30 1.23 1.59 1.96 2.77
0.31 1.53 1.90 2.68
0.32 1.48 1.83 2.59
0.33 1.43 1.77 2.51
0.34 13 +7+ 243
0.35 1.33 1.66 2.36
0.36 1.61 2.29
0.37 1.56 2.23
0.38 1.51 2.16
0.39 1.46 2.11
0.40 1.42 2.05
0.41 1.99
0.42 1.94
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Table 3-4
Values of L for Pipe Sizes =NPS 16 and <NPS 20 (Cont’d)

Wall Thickness, t, in.

Depth,

d, in. 0.188 0.250 0.312 0.344 0.375 0.438 0.500 0.625
0.43 1.89
0.44 1.84
0.45 1.80
0.46 1.75
0.47 1.71
0.48 1.67
0.49 1.63
0.50 1.59
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Table 3-4M

Values of L for Pipe Sizes 2406 mm and <508 mm 0.D.

Wall Thickness, t, mm

Depth,

d, mm 4.8 6.4 7.9 8.7 9.5 11.1 12.7 15.9
0.5 197.4 No limit No limit No limit No limit No limit No limit No limit
0.8 197.4 227.6 No limit No limit No limit No limit No limit No limit
1.0 114.8 227.6 254.2 267.0 278.7 No limit No limit No limit
1.3 77.7 152.3 254.2 267.0 278.7 301.2 3219 No limit
15 60.8 105.4 1882 2670 2787 3012 3219 Nolimit
1.8 50.7 3.2 1329 171.4 224.5 301.2 3219 359.8
2.0 43.8 9.9 105.8 130.6 161.2 259.5 3219 359.8
2.3 38.7 b0.8 89.3 107.7 129.1 189.1 290.8 359.8
2.5 34.7 b4.1 77.9 92.8 109.3 152.4 215.4 359.8
2.8 314 8.8 69.6 82.1 95.7 129.5 174.8 351.8
3.0 28.6 4.5 63.0 739 85.6 113.6 149.1 2675
3.3 26.2 1.0 57.8 67.5 77.8 101.8 131.1 219.8
3.6 24.1 7.9 53.4 62.2 71.4 92.7 117.7 188.7
3.8 22.2 5.3 49.7 57.8 66.2 85.3 107,3 166.7
4.1 2.9 46.4 54.0 61.7 79.1 98.9 150.1
4.3 0.8 43.6 50.7 57.9 73.9 919 137.1
4.6 P8.9 41.1 47.7 54.5 69.5 86.0 126.6
4.8 P7.1 38.8 45.1 51.5 65,6 80.9 117.9
5.1 5.5 36.7 42.8 48.9 62.1 76.4 110.5
5.3 34.8 40.6 46.4 59.0 72.5 104.2
5.6 33.0 38.6 442 56.2 69.0 98.6
5.8 31.4 36.8 422 53.7 65.8 93.7
6.1 29.9 35.1 40.3 51.3 63.0 89.4
6.4 335 38.6 49.2 60.3 85.5
6.6 32,0 36.9 47.2 57.9 81.9
6.9 30.6 35.4 45.4 55.7 78.7
7.1 339 43.6 53.6 75.7
7.4 325 42.0 51.7 72.9
7.6 31.2 40.4 49.9 70.4
7.9 39.0 48.2 68.0
8.1 37.6 46.5 65.8
8.4 6.3 45.0 63.7
8.6 -6 43-6 618
8.9 3.8 42.2 60.0
9.1 40.9 58.2
9.4 39.6 56.6
9.7 38.4 55.0
9.9 37.2 53.5

10.2 36.1 52.0
10.4 50.7
10.7 49.3
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Table 3-4M
Values of L for Pipe Sizes 2406 mm and <508 mm 0.D. (Cont’d)

Wall Thickness, t, mm

Depth,

d, mm 4.8 6.4 7.9 8.7 9.5 11.1 12.7 15.9
10.9 48.1
11.2 46.9
114 45.7
11.7 44.5
11.9 43 4
12.2 42.4
12.4 41.3
12.7 40.3
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Table 3-5

Values of L for Pipe Sizes =NPS 20 and <NPS 24

Wall Thickness, t, in.

Depth,
d, in. 0.219 0.250 0.344 0.406 0.469 0.500 0.562 0.625
0.03 9.38 10.02 No limit No limit No limit No limit No limit No limit
0.04 8.08 10.02 11.75 No limit No limit No limit No limit No limit
0.05 4.74 6.70 11.75 12.77 13.72 14.17 No limit No limit
0.06 3.54 4.64 11.75 12.77 13.72 14.17 15.02 No limit
0.07 2.88 366 754 1277 13.72 1417 15.02 15.84
0.08 2.46 .08 5.75 8.86 13.72 14.17 15.02 15.84
0.09 2.16 .68 4.74 6.83 10.21 12.80 15.02 15.84
0.10 1.93 .38 4.08 5.66 7.94 9.48 14.12 15.84
0.11 1.75 .15 3.61 4.89 6.61 7.69 10.61 15.49
0.12 1.60 .96 3.26 4.34 5.73 6.56 8.67 11.77
0.13 1.47 .80 2.97 3.92 5.09 5.77 7.42 9.67
0.14 1.36 .67 2.74 3.58 4.60 5.18 6.54 8:31
0.15 1.26 .55 2.54 3.31 4.22 4.72 5.88 7.34
0.16 1.17 .45 2.38 3.08 3.90 435 5.37 6.61
0.17 1.09 .36 2.23 2.89 3.64 4.04 495 6.04
0.18 .27 2.10 2.72 3.41 3.78 4.61 5.57
0.19 .19 1.99 2.56 3.21 3.56 4.32 5.19
0.20 .12 1.88 2.43 3.04 3.36 4.07 4.87
0.21 1.79 2.31 2.89 319 3.85 4.59
0.22 1.70 2.20 2.75 3.04 3.65 434
0.23 1.62 2.10 2.63 2.90 3.48 4.13
0.24 1.55 2.01 2.51 2.77 3.32 3.93
0.25 1.48 1.92 241 2.66 3.18 3.76
0.26 1.41 1.84 2.31 2.55 3.05 3.61
0.27 1.35 1.77 2.22 2.45 2.94 3.46
0.28 1.70 2.14 2.36 2.83 3.33
0.29 164 2.06 2.27 2.73 3.21
0.30 1.57 1.99 2.19 2.63 3.10
0.31 1.51 1.92 2.12 2.54 2.99
0.32 1.46 1.85 2.05 2.46 2.90
0.33 1.79 1.98 2.38 2.81
0.34 1.73 1.92 2.31 2.72
0.35 1.67 1.86 2.24 2.64
0.36 +62 186 247 256
0.37 1.56 1.74 2.11 2.49
0.38 1.69 2.05 2.42
0.39 1.64 1.99 2.35
0.40 1.59 1.93 2.29
0.41 1.88 2.23
0.42 1.83 2.17
0.43 1.78 2.12
0.44 1.73 2.06
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Table 3-5
Values of L for Pipe Sizes =NPS 20 and <NPS 24 (Cont’d)

Wall Thickness, t, in.

Depth,

d, in. 0.219 0.250 0.344 0.406 0.469 0.500 0.562 0.625
0.45 2.01
0.46 1.96
0.47 1.91
0.48 1.86
0.49 1.82
0.50 1.78
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Table 3-5M

Values of L for Pipe Sizes 2508 mm and <610 mm O.D.

Wall Thickness, t, mm

Depth,

d, mm 5.6 6.4 8.7 10.3 11.9 12.7 14.3 15.9
0.8 238.1 254.4 No limit No limit No limit No limit No limit No limit
1.0 205.1 254.4 298.5 No limit No limit No limit No limit No limit
1.3 120.5 170.3 298.5 3243 348.5 359.8 No limit No limit
1.5 89.8 117.8 298.5 324.3 348.5 359.8 381.5 No limit
1.8 73.3 Q31 1916 3243 3485 3508 3815 4023
2.0 62.6 /8.2 146.0 225.2 348.5 359.8 381.5 402.3
2.3 54.9 8.0 120.4 173.5 259.5 325.1 381.5 402.3
2.5 49.1 b0.4 103.7 143.8 201.7 240.8 358.6 402.3
2.8 444 b4.6 91.8 124.3 168.0 195.4 269.5 3934
3.0 40.6 9.8 82.7 110.2 145.5 166.7 220.2 299.1
3.3 37.3 5.8 75.5 99.5 129.3 146.6 188.5 245.7
3.6 345 2.4 69.6 91.0 116.9 131.6 166.1 2110
3.8 32.0 9.4 64.6 84.1 107.1 119.9 149.4 186.3
4.1 29.7 6.8 60.4 78.3 99.1 110.5 1364 167.8
43 27.7 4.4 56.6 73.3 92.4 102.7 125.8 153.3
4.6 2.3 534 69.0 86.6 96.1 117.1 141.6
4.8 0.3 50.5 65.1 81.6 90.4 109.6 131.8
5.1 P8.5 47.8 61.7 77.2 85.5 103.3 123.6
5.3 45.4 58.7 73.3 81.1 97.7 116.5
5.6 43.2 55.9 69.8 77.1 92.8 110.3
5.8 41.2 53.4 66.7 73.6 88.4 104.8
6.1 39.3 51.0 63.8 70.4 84.4 99.9
6.4 37.5 489 611 67.5 80.9 95.5
6.6 35.8 46.9 58.7 64.8 77.6 91.6
6.9 34.2 45,0 56.4 62.3 74.6 88.0
7.1 432 54.3 60.0 71.8 84.6
7.4 41.5 52.3 57.8 69.2 81.6
7.6 399 50.4 55.8 66.8 78.7
7.9 384 48.7 53.8 64.6 76.1
8.1 37.0 47.0 52.0 62.5 73.6
8.4 45.4 50.3 60.5 71.3
8.6 43.9 48.7 58.6 69.1
8.9 42.4 47.2 56.8 67.0
9.1 4+ 457 55-% 651
9.4 39.7 44.3 53.5 63.2
9.7 42.9 52.0 61.5
9.9 41.6 50.5 59.8

10.2 40.3 49.1 58.2
10.4 47.7 56.6
10.7 46.4 55.2
10.9 45.1 53.7
11.2 43.9 52.4
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Table 3-5M
Values of L for Pipe Sizes =508 mm and <610 mm 0.D. (Cont’d)

Wall Thickness, t, mm

Depth,

d, mm 5.6 6.4 8.7 10.3 11.9 12.7 14.3 15.9
11.4 51.1
11.7 49.8
119 48.6
12.2 47 4
12.4 46.2
12.7 45.1
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Table 3-6

Values of L for Pipe Sizes =NPS 24 and <NPS 30

Wall Thickness, t, in.

Depth,
d, in. 0.250 0.312 0.375 0.438 0.469 0.500 0.562 0.625
0.03 10.97 No limit No limit No limit No limit No limit No limit No limit
0.04 10.97 12.26 13.44 No limit No limit No limit No limit No limit
0.05 7.34 12.26 13.44 14.53 15.03 15.52 No limit No limit
0.06 5.08 9.07 13.44 14.53 15.03 15.52 16.45 No limit
0.07 4.01 41 1083 14.53 15.03 1552 16.45. 1735
0.08 3.37 .10 7.77 12.51 15.03 15.52 16.45 17.35
0.09 2.93 .30 6.22 9.12 11.19 14.02 16.45 17.35
0.10 2.61 .76 5.27 7.35 8.70 10.38 15.47 17.35
0.11 2.35 .35 4.61 6.24 7.24 8.43 11.62 16.96
0.12 2.15 .04 4.13 5.48 6.28 7.19 9.50 12.90
0.13 1.98 .79 3.75 491 5.58 6.32 8.13 10,60,
0.14 1.83 p.57 3.45 447 5.04 5.68 7.17 910
0.15 1.70 .39 3.19 4.11 4.62 5.17 6.44 8.04
0.16 1.59 p.24 2.98 3.82 4.27 4.77 5.88 7.24
0.17 1.49 .10 2.79 3.57 3.98 443 543 6.61
0.18 1.39 .98 2.63 3.35 3.74 4.15 5.05 6.11
0.19 1.31 .87 2.49 3.16 3.52 3.90 4.73 5.69
0.20 1.23 .77 2.36 2.99 3.33 3.69 4.45 5.33
0.21 .68 2.24 2.85 3.16 350 4.21 5.02
0.22 .59 2.13 2.71 3.01 3.33 4.00 476
0.23 .51 2.03 2.59 2.88 3.17 3.81 4.52
0.24 | .44 1.94 2.48 2.75 3.04 3.64 431
0.25 1.86 2.37 2:64 291 3.49 4.12
0.26 1.78 2.28 2.53 2.79 3.35 3.95
0.27 1.71 2.19 2.43 2.69 3.22 3.79
0.28 1.64 2.10 2.34 2.59 3.10 3.65
0.29 1.57 2.02 2.26 2.49 2.99 3.52
0.30 1.51 1.95 2.17 2.40 2.88 3.39
0.31 1.88 2.10 2.32 2.78 3.28
0.32 1.81 2.03 2.24 2.69 3.17
0.33 1.75 1.96 2.17 2.61 3.07
0.34 1.69 1.89 2.10 2.53 2.98
0.35 1.63 1.83 2.03 2.45 2.89
0.36 +77 +97 238 284
0.37 1.71 191 2.31 2.73
0.38 1.85 2.24 2.65
0.39 1.79 2.18 2.58
0.40 1.74 2.12 2.51
0.41 2.06 2.44
0.42 2.00 2.38
0.43 1.95 2.32
0.44 1.89 2.26
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Table 3-6
Values of L for Pipe Sizes =NPS 24 and <NPS 30 (Cont’d)

Wall Thickness, t, in.

Depth,

d, in. 0.250 0.312 0.375 0.438 0.469 0.500 0.562 0.625
0.45 2.20
0.46 2.15
0.47 2.09
0.48 204
0.49 1.99
0.50 1.94
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Table 3-6M

Values of L for Pipe Sizes 2610 mm and <762 mm O0.D.

Wall Thickness, t, mm

Depth,

d, mm 6.4 7.9 9.5 11.1 11.9 12.7 14.3 15.9
0.8 278.7 No limit No limit No limit No limit No limit No limit No limit
1.0 278.7 311.4 341.4 No limit No limit No limit No limit No limit
1.3 186.5 311.4 341.4 368.9 381.8 394.2 No limit No limit
1.5 129.1 230.5 341.4 368.9 381.8 394.2 417.9 No limit
1.8 102.0 1628 2750 3689 3818 3942 4179 4407
2.0 85.6 129.6 197.4 317.8 381.8 394.2 4179 440.7
2.3 74.5 199.3 158.1 231.6 284.2 356.2 4179 440.7
2.5 66.2 D5.5 133.9 186.7 221.0 263.8 3929 440.7
2.8 59.8 5.2 117.2 158.6 184.0 214.1 295.2 430.9
3.0 54.5 7.2 104.9 139.1 159.4 182.6 241.2 327.6
3.3 50.2 /0.8 95.3 124.7 141.6 160.6 206.5 269.1
3.6 46.4 b5.4 87.5 113.5 128.1 144.2 182.0 2311
3.8 43.2 0.8 81.1 104.4 117.3 131.4 163.7 204.1
4.1 40.3 66.9 75.6 96.9 108.5 1211 1494 183.8
43 37.7 3.4 70.9 90.6 101.2 112.5 137.8 167.9
4.6 354 50.3 66.8 85.1 94.9 105.3 128.2 155.1
4.8 33.2 7.5 63.1 80.3 89.4 99.1 120.1 144.4
5.1 31.2 4.9 59.8 76.1 84.6 93.6 113.1 135.4
5.3 2.6 56.9 72.3 80.4 88.8 107.0 127.6
5.6 0.5 54.2 68.8 76.5 84.5 101.6 120.8
5.8 8.5 51.7 65.7 73.0 80.6 96.8 114.8
6.1 6.6 49.4 62.9 69.9 77.1 92.5 109.5
6.4 47.2 60.3 670 73.9 88.6 104.7
6.6 45.2 57.8 64.3 71.0 85.0 100.3
6.9 433 55.5 61.8 68.2 81.7 96.3
7.1 41.5 534 59.5 65.7 78.7 92.7
7.4 39.9 51.4 57.3 63.3 75.8 89.3
7.6 38.3 49.5 55.2 61.1 73.2 86.2
7.9 47.7 53.3 59.0 70.7 83.3
8.1 46.1 51.5 57.0 68.4 80.6
8.4 44.4 49.7 55.1 66.2 78.1
8.6 429 48.1 53.3 64.2 75.7
8.9 41.4 46.5 51.7 62.2 734
9.1 456 56-6 604 743
9.4 43.5 48.5 58.6 69.3
9.7 47.0 56.9 67.3
9.9 45.6 55.3 65.5

10.2 44.2 53.7 63.7
10.4 52.2 62.0
10.7 50.8 60.4
10.9 49.4 58.9
11.2 48.1 57.4
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Table 3-6M
Values of L for Pipe Sizes =610 mm and <762 mm 0.D. (Cont’d)

Depth, Wall Thickness, t, mm

d, mm 6.4 7.9 9.5 11.1 119 12.7 14.3 15.9
11.4 55.9
11.7 54.5
119 53.2
12.2 519
12.4 50.6
12.7 49.4
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Table 3-7
Values of L for Pipe Sizes =NPS 30 and <NPS 36

Wall Thickness, t, in.

Depth,
d, in. 0.250 0.312 0.375 0.438 0.500 0.625 0.688
0.03 12.27 No limit No limit No limit No limit No limit No limit
0.04 12.27 13.71 15.03 No limit No limit No limit No limit
0.05 8.21 13.71 15.03 16.24 17.35 No limit No limit
0.06 5.68 10.14 15.03 16.24 17.35 No limit No limit
0.07 4.49 717 1210 1624 17,35 1940 2035
0.08 3.77 5.70 8.69 13.99 17.35 19.40 20.35
0.09 3.28 4.81 6.96 10.19 15.68 19.40 20.35
0.10 291 4.20 5.89 8.22 11.61 19.40 20.35
0.11 2.63 3.75 5.16 6.98 9.42 18.97 20.35
0.12 2.40 3.40 4.62 6.12 8.04 14.42 20.35
0.13 2.21 3.11 4.19 5.49 7.07 11.85 15.82
0.14 2.04 2.88 3.85 5.00 6.35 10.17 13.07
0.15 1.90 2.68 3.57 4.60 5.78 8.98 11.25
0.16 1.77 2.50 3.33 4.27 5.33 8.09 9.96
0.17 1.66 2.35 3.12 3.99 4.95 7.39 8.98
0.18 1.56 2.21 2.94 3.75 4.63 6:83 8.21
0.19 1.46 2.09 2.78 3.53 4.36 6.36 7.59
0.20 1.38 1.98 2.63 3.35 412 5.96 7.07
0.21 1.88 2.50 3.18 39t 5.62 6.63
0.22 1.78 2.38 3.03 3.92 5.32 6.26
0.23 1.69 2.27 2.89 3.55 5.05 5.93
0.24 1.61 2.17 2.77 3.39 4.82 5.64
0.25 2.08 2.65 3.25 4.61 5.38
0.26 1.99 2.54 3.12 4.42 5.15
0.27 191 2.44 3.00 4.24 4.94
0.28 1.83 2.35 2.89 4.08 4.74
0.29 1.75 2.26 2.79 3.93 4.57
0.30 168 2.18 2.69 3.80 4.41
0.31 2.10 2.60 3.67 4.26
0.32 2.03 2.51 3.55 4.12
0.33 1.96 2.43 3.44 3.99
0.34 1.89 2.35 3.33 3.86
0.35 1.82 2.27 3.23 3.75
0.36 226 344 3-64
0.37 2.13 3.05 3.54
0.38 2.07 2.96 3.44
0.39 2.01 2.88 3.35
0.40 1.94 2.81 3.26
0.41 2.73 3.18
0.42 2.66 3.10
0.43 2.59 3.02
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Table 3-7
Values of L for Pipe Sizes =NPS 30 and <NPS 36 (Cont’'d)

Wall Thickness, t, in.

Depth,

d, in. 0.250 0.312 0.375 0.438 0.500 0.625 0.688
0.44 2.53 2.95
0.45 2.46 2.87
0.46 2.40 2.81
0.47 2.34 2.74
0.48 228 268
0.49 2.23 2.62
0.50 2.17 2.56
0.51 2.50
0.52 2.44
0.53 239
0.54 2:33
0.55 2.28
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Values of L for Pipe Sizes 2762 mm and <914 mm O.D.

ASME B31G-2023

Table 3-7M

Wall Thickness, t, mm

Depth,

d, mm 6.4 7.9 9.5 111 12.7 15.9 17.5
0.8 311.6 No limit No limit No limit No limit No limit No limit
1.0 311.6 348.1 381.7 No limit No limit No limit No limit
1.3 208.5 348.1 381.7 4125 440.7 No limit No limit
1.5 144.3 257.7 381.7 412.5 440.7 No limit No limit
1.8 114.0 1820 307 4 4125 4407 4927 5170
2.0 95.7 144.9 220.7 355.3 440.7 492.7 517.0
2.3 83.2 122.2 176.8 258.9 398.2 492.7 517.0
2.5 74.0 106.7 149.7 208.7 2949 492.7 517.0
2.8 66.8 95.3 131.0 177.3 239.3 481.8 517.0
3.0 61.0 86.3 117.2 155.6 204.1 366.3 517.0
3.3 56.1 79.1 106.5 139.4 179.5 300.9 4019
3.6 51.9 73.1 97.8 126.9 161.2 258.4 331.9
3.8 48.3 68.0 90.6 116.8 146.9 228.2 285.8
4.1 45.1 63.6 84.6 108.4 135.4 205.5 2529
4.3 42.2 59.7 79.3 101.3 125.8 18748 228.1
4.6 39.6 56.2 74.7 95.1 117.7 173.4 208.6
4.8 37.1 53.1 70.6 89.8 110.8 161.5 192.8
5.1 349 50.3 66.9 85.0 104.7 151.3 179.6
5.3 47.7 63.6 80.8 99.3 142.7 168.5
5.6 45.2 60.6 77.0 94,5 135.1 158.9
5.8 43.0 57.8 73.5 90.2 128.4 150.6
6.1 40.9 55.2 70.3 86.2 122.4 143.2
6.4 52.8 67.4 82.6 117.0 136.6
6.6 50.6 64.6 79.3 112.2 130.7
6.9 48.4 62.1 76.3 107.7 125.4
7.1 46.5 59.7 73.4 103.6 120.5
7.4 44.6 57.5 70.8 99.9 116.0
7.6 4278 55.4 68.3 96.4 111.9
7.9 53.4 65.9 93.2 108.1
8.1 51.5 63.7 90.1 104.5
8.4 49.7 61.6 87.3 101.2
8.6 48.0 59.6 84.6 98.1
8.9 46.3 57.7 82.1 95.2
9.1 559 797 925
9.4 54.2 77.4 89.8
9.7 52.5 75.3 87.4
9.9 50.9 73.2 85.0

10.2 49.4 71.3 82.8
10.4 69.4 80.7
10.7 67.6 78.6
10.9 65.8 76.7
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Table 3-7M
Values of L for Pipe Sizes =762 mm and <914 mm 0.D. (Cont’d)

Wall Thickness, t, mm

Depth,

d, mm 6.4 7.9 9.5 11.1 12.7 15.9 17.5
11.2 64.2 74.8
11.4 62.5 73.0
11.7 61.0 71.3
11.9 59.5 69.6
12.2 530 680
12.4 56.6 66.4
12.7 55.2 64.9
13.0 63.5
13.2 62.0
13.5 60.6
13.7 5973
14.0 58.0
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Table 3-8

Values of L for Pipe Sizes =NPS 36 and <NPS 42

Wall Thickness, t, in.

Depth,
d, in. 0.250 0.281 0.312 0.375 0.406 0.469 0.562 0.688
0.03 13.44 14.25 No limit No limit No limit No limit No limit No limit
0.04 13.44 14.25 15.01 16.46 No limit No limit No limit No limit
0.05 8.99 13.40 15.01 16.46 17.13 18.41 No limit No limit
0.06 6.22 8.22 11.11 16.46 17.13 18.41 20.15 No limit
0.07 4.92 21 785 1326 1713 1841 2015 2230
0.08 4.13 .09 6.25 9.52 11.89 18.41 20.15 22.30
0.09 3.59 .37 5.27 7.62 9.16 13.70 20.15 22.30
0.10 3.19 .86 4.60 6.46 7.60 10.66 18.94 22.30
0.11 2.88 A7 4.11 5.65 6.56 8.87 14.23 22.30
0.12 2.63 .15 3.72 5.06 5.82 7.69 11.63 22.30
0.13 2.42 .90 3.41 459 5.26 6.83 9.95 17,33
0.14 2.24 .68 3.15 4.22 4.81 6.18 8.78 14.31
0.15 2.08 .50 2.93 3.91 4.44 5.66 7.89 12.33
0.16 1.94 .33 2.74 3.65 4.13 5.23 7.20 1091
0.17 1.82 .19 2.57 3.42 3.87 4.88 6.65 9.84
0.18 1.71 .06 2.42 3.22 3.64 458 6.18 9.00
0.19 1.60 .04 2.29 3.04 3.44 431 5.79 8.31
0.20 1.51 .83 2.17 2.89 3.26 4.08 5.45 7.75
0.21 .73 2.06 2.74 3.10 3:87 5.16 7.27
0.22 .64 1.95 2.61 2.95 3.69 4.90 6.85
0.23 1.85 2.49 2.82 3.52 4.67 6.49
0.24 1.76 2.38 2.70 3.37 4.46 6.18
0.25 2.28 2:58 3.23 4.27 5.89
0.26 2.18 2.48 3.10 4.10 5.64
0.27 2.09 2.38 2.98 3.94 5.41
0.28 2.00 2.28 2.87 3.79 5.20
0.29 1.92 2.19 2.76 3.66 5.00
0.30 1.84 2.11 2.66 3.53 4.83
0.31 2.03 2.57 3.41 4.66
0.32 1.95 2.48 3.30 451
0.33 2.40 3.19 4.37
0.34 2.32 3.09 4.23
0.35 2.24 3.00 411
0.36 247 294 399
0.37 2.10 2.83 3.87
0.38 2.74 3.77
0.39 2.67 3.67
0.40 2.59 3.57
0.41 2.52 3.48
0.42 2.45 3.39
0.43 2.38 3.31
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Table 3-8
Values of L for Pipe Sizes =NPS 36 and <NPS 42 (Cont’d)

Wall Thickness, t, in.

Depth,

d, in. 0.250 0.281 0.312 0.375 0.406 0.469 0.562 0.688
0.44 2.32 3.23
0.45 3.15
0.46 3.07
0.47 3.00
0.48 293
0.49 2.87
0.50 2.80
0.51 2.74
0.52 2.68
0.53 2.62
0.54 2:56
0.55 2.50
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Table 3-8M

Values of L for Pipe Sizes 2914 mm and <1066mm O0.D.

Wall Thickness, t, mm

Depth,

d, mm 6.4 7.1 7.9 9.5 10.3 11.9 14.3 17.5
0.8 341.4 361.9 No limit No limit No limit No limit No limit No limit
1.0 341.4 361.9 381.4 418.1 No limit No limit No limit No limit
1.3 2284 340.2 381.4 418.1 435.0 467.6 No limit No limit
1.5 158.1 2089 282.3 418.1 435.0 467.6 511.8 No limit
1.8 124.9 1526 199 4 3368 4350 4676 5118 5663
2.0 104.9 129.4 158.7 241.7 302.1 467.6 511.8 566.3
2.3 91.2 111.0 1339 193.6 232.8 348.1 511.8 566.3
2.5 81.1 D8.0 116.9 164.0 193.0 270.6 481.2 566.3
2.8 73.2 8.0 104.3 143.5 166.7 2254 361.6 566.3
3.0 66.8 0.1 94.6 128.4 147.9 195.2 295.4 566.3
3.3 61.4 3.6 86.7 116.7 133.5 173.5 2529 440.2
3.6 56.9 h3.1 80.1 107.2 1221 156.9 2229 363.6
3.8 52.9 3.4 74.5 99.3 112.8 143.7 200.5 313.1
4.1 49.4 59.3 69.6 92.6 105.0 1329 183,0 277.1
43 46.2 5.6 65.4 86.9 98.3 1239 168.8 249.9
4.6 433 52.3 61.6 81.8 92.5 116.2 157.0 2285
4.8 40.7 9.3 58.2 77.3 87.4 109.5 147.1 211.2
5.1 38.3 6.5 55.1 73.3 82.8 103.6 138.5 196.8
5.3 4.0 52.2 69.7 78.7 98.4 131.1 184.6
5.6 1.6 49.6 66.3 75.0 93.7 124.5 1741
5.8 471 63.3 71.6 89.5 118.6 164.9
6.1 44.8 60.5 68.5 85.6 113.3 156.9
6.4 57.8 65.6 82.0 108.5 149.7
6.6 55.4 62.9 78.7 104.1 143.2
6.9 53.1 60.3 75.7 100.1 137.3
7.1 50:9 58.0 72.8 96.3 132.0
7.4 48.8 55.7 70.2 92.9 1271
7.6 46.9 53.6 67.7 89.6 122.6
7.9 51.6 65.3 86.6 118.4
8.1 49.7 63.0 83.8 114.5
8.4 60.9 81.1 1109
8.6 58.9 78.6 107.5
8.9 56.9 76.2 104.3
9.1 55+ 735 1643
9.4 53.3 71.8 98.4
9.7 69.7 95.7
9.9 67.7 93.2

10.2 65.8 90.7
10.4 64.0 88.4
10.7 62.2 86.1
10.9 60.5 84.0
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Table 3-8M
Values of L for Pipe Sizes =914 mm and <1066mm 0.D. (Cont’d)

Wall Thickness, t, mm

Depth,

d, mm 6.4 741 7.9 9.5 10.3 119 14.3 17.5
11.2 58.9 82.0
11.4 80.0
11.7 78.1
11.9 76.3
12.2 74.5
124 72.8
12.7 711
13.0 69.5
13.2 68.0
13.5 66.4
13.7 65.0
14.0 63.5
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Table 3-9
Values of L for Pipe Sizes =NPS 42 and <NPS 48

Wall Thickness, t, in.

Depth,
d,I;n. 0.344 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750 0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250
0.03 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.04 17.03  No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.05 17.03 18.50 19.21 19.88 20.53 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.06 17.03 18.50 19.21 19.88 20.53 21.77 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.07 10.93 18.50 19.21 19.88 20.53 21.77 22.95 24.08 No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.08 8.33 12.85 16.55 19.88 20.53 21.77 22.95 24.08 25.14 No limit No limit No limit No limit No limit| No limit No limit No limit
0.09 6.87 9.90 12.06 14.80 18.55 21.77 22.95 24.08 25.14 26.16 27.16  No limit No limit No‘liniit| No limit No limit No limit
0.10 5.92 8.21 9.72 11.51 13.74 20.46 22.95 24.08 25.14 26.16 27.16 28.12 29.03 (No-limit| No limit No limit No limit
0.11 5.24 7.09 8.26 9.58 11.15 15.37 22.44 24.08 25.14 26.16 27.16 28.12 29.03 29.92 No limit No limit No limit
0.12 4.72 6.29 7.25 8.30 9.51 12.56 17.06 24.08 25.14 26.16 27.16 28.12 29.03 29.92 30.79 31.65 No limit
0.13 431 5.68 6.50 7.38 8.36 10.75 14.02 18.72 25.14 26.16 27.16 28.1%2 29.03 29.92 30.79 31.65 32.46
0.14 3.97 5.19 5.91 6.67 7.51 9.48 12.04 15.46 20.25 26.16 27.16 28.12 29.03 29.92 30.79 31.65 32.46
0.15 3.69 4.80 5.44 6.11 6.84 8.53 10.63 13.32 16.82 21.75 27.16 28.12 29.03 29.92 30.79 31.65 32.46
0.16 3.44 4.47 5.05 5.65 6.31 7.78 9.57 11.78 14.54 18.17 23.31 28.12 29.03 29.92 30.79 31.65 32.46
0.17 3.23 4.18 4.72 5.27 5.86 7.18 8.75 10.63 12.89 15.75 19.56 24.84 29.03 29.92 30.79 31.65 32.46
0.18 3.05 3.93 4.43 4.94 5.48 6.68 8.08 9.72 11.65 14.00 17.00 20.93 26.23 29.92 30.79 31.65 32.46
0.19 2.88 3.72 4.18 4.66 5.16 6.26 7.52 8.98 10.66 12466 15.14 18.25 22.22 27.60 30.79 31.65 32.46
0.20 2.73 3.52 3.96 4.41 4.88 5.89 7.05 8.37 9.86 11.60 13.71 16.28 19.43 23.48 29.04 31.65 32.46
0.21 2.59 3.35 3.76 4.18 4.63 5.57 6.65 7.85 9.20 10.74 12.58 14.76 17.36 20.59 24.80 30.45 32.46
0.22 2.46 3.19 3.59 3.99 4.40 5.29 6.29 7.40 863 10.03 11.65 13.55 15.77 18.44 21.80 26.11 31.74
0.23 2.35 3.05 3.42 3.80 4.20 5.04 5.98 701 8.15 9.42 10.88 12.56 14.49 16.77 19.56 23.00 27.32
0.24 2.24 291 3.27 3.64 4.02 4.82 5.70 6:67 7.72 8.89 10.23 11.74 13.45 15.43 17.81 20.67 2413
0.25 2.14 2.79 3.14 3.49 3.85 4.61 5.45 6.36 7.35 8.43 9.66 11.04 12.57 14.33 16.40 18.84 21.72
0.26 2.04 2.67 3.01 3.35 3.70 4.43 522 6.09 7.02 8.03 9.17 10.43 11.83 13.40 15.24 17.36 19.82
0.27 1.95 2.57 2.89 3.22 3.55 4.25 5:02 5.84 6.72 7.67 8.73 9.90 11.18 12.62 14.26 16.15 18.29
0.28 2.46 2.78 3.10 3.42 4.10 4.83 5.61 6.45 7.35 8.34 9.43 10.62 11.93 13.43 15.12 17.02
0.29 2.37 2.68 2.98 3.30 3.95 4.65 5.40 6.20 7.05 7.99 9.02 10.12 11.34 12.71 14.25 15.95
0.30 2.28 2.58 2.88 3.18 3.81 449 5.21 5.97 6.79 7.68 8.64 9.68 10.81 12.08 13.49 15.03
0.31 2.19 2.49 2.78 3.07 3.68 4.34 5.04 5.76 6.54 7.39 8.30 9.28 10.34 11.52 12.82 14.24
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Table 3-9
Values of L for Pipe Sizes =NPS 42 and <NPS 48 (Cont’d)

Wall Thickness, t, in.

Depth,
d,‘;n. 0.344 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750 0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250
0.32 2.11 2.40 2.68 2.97 3.56 4.20 4.87 5.57 6.32 7.13 8.00 8.92 9.92 11.02 12.23 13.54
0.33 2.31 2.59 2.87 3.45 4.07 4.72 5.39 6.11 6.88 7.71 8.59 9.53 10.57 11.70 12.92
0.34 2.23 2.50 2.78 3.34 3.94 4.57 5.22 591 6.66 7.45 8.29 9.18 10.17 11.23 12.37
0.35 2.16 2.42 2.69 3.24 3.82 4.43 5.07 5.73 6.45 7.21 8.01 8.87 9.80 10.80 11.87
0.36 234 261 314 371 4.31 492 556 6.26 6,99 716 857 9.46 10.41 11.42
0.37 2.27 2.52 3.05 3.61 4.19 4.78 5.41 6.07 6.78 7.52 8.30 9.15 10.05 11.01
0.38 2.45 2.96 3.51 4.07 4.65 5.26 5.90 6.59 7.30 8.05 8.86 9.73 10.64
0.39 2.37 2.88 3.41 3.96 4.53 5.12 5.74 6.40 7,09 7.81 8.59 9.42 10.29
0.40 2.30 2.80 3.32 3.86 441 498 5.59 6.23 6190 7.59 8.34 9.14 9.97
0.41 2.72 3.23 3.76 4.30 4.86 5.45 6.07 6.71 7.39 8.11 8.88 9.67
0.42 2.65 3.15 3.66 4.19 4.74 5.31 5.92 6.54 7.19 7.89 8.63 9.40
0.43 2.57 3.07 3.57 4.09 4.62 5.18 5.77 6.38 7.01 7.69 8.40 9.14
0.44 2.50 2.99 3.49 3.99 451 5.06 5.64 6.22 6.84 7.50 8.18 8.90
0.45 291 3.40 3.90 4.41 4.95 5.50 6.08 6.68 7.31 7.98 8.67
0.46 2.84 3.32 3.81 4.32 4.83 5.38 5.94 6.52 7.14 7.79 8.46
0.47 2.77 3.24 3.72 421 4.73 5.26 5.81 6.38 6.98 7.61 8.25
0.48 2.70 3.17 3.64 412 4.62 5.15 5.68 6.24 6.82 7.43 8.06
0.49 2.64 3.09 3.56 4.03 4.52 5.04 5.56 6.10 6.67 7.27 7.88
0.50 2.57 3.02 3.48 3.94 4.43 4.93 5.44 5.97 6.53 7.11 7.71
0.51 2.96 3.40 3.86 4.34 4.83 5.33 5.85 6.40 6.96 7.55
0.52 2.89 3.33 3.78 4.25 4.73 5.23 5.73 6.27 6.82 7.39
0.53 2.83 3.26 3.70 4.17 4.64 5.12 5.62 6.14 6.69 7.24
0.54 2.76 3.19 3.63 4.08 4.55 5.02 5.51 6.03 6.56 7.10
0.55 2.70 3.12 3.56 4.00 4.46 4.93 5.41 591 6.43 6.96
0.56 3.06 3.49 3.93 4.38 4.84 5.31 5.80 6.31 6.83
0.57 3.00 3.42 3.85 4.30 4.75 5.21 5.69 6.19 6.70
0.58 2.94 3.35 3.78 4.22 4.66 5.12 5.59 6.08 6.58
0.59 2.88 3.29 3.71 4.14 4.58 5.03 5.49 5.98 6.46
0.60 2.82 3.22 3.64 4.07 4.50 4.94 5.40 5.87 6.35
0.61 3.16 3.58 4.00 4.42 4.85 5.31 5.77 6.24
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Table 3-9

Values of L for Pipe Sizes =NPS 42 and <NPS 48 (Cont’d)

Wall Thickness, t, in.

Depth,
d,‘;n. 0.344 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750 0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250
0.62 3.10 3.51 3.93 4.34 4.77 5.22 5.67 6.14
0.63 3.04 3.45 3.86 4.27 4.69 5.13 5.58 6.04
0.64 2.99 3.39 3.79 4.20 4.61 5.05 5.49 5.94
0.65 3.33 3.73 4.13 4.54 497 5.40 5.84
0.66 3.27 3.66 4.06 4.47 4.89 5.32 5.75
0.67 3.21 3.60 3.99 4.39 4.81 5.23 5.66
0.68 3.15 3.54 3.93 4.32 4.73 5.15 5.57
0.69 3.10 3.48 3.87 4.26 4.66 5.07 5.49
0.70 3.04 3.42 3.80 4.19 4.59 5.00 5.41
0.71 3.37 3.74 4.13 4.52 4.92 5.33
0.72 3.31 3.69 4.06 4.45 4.85 5.25
0.73 3.26 3.63 4.00 4.39 4.78 5.18
0.74 321 3.57 3.94 4.32 4.71 5.10
0.75 3.15 3.52 3.88 4.26 4.64 5.03
0.76 3.46 3.82 4.20 4.58 4.96
0.77 3.41 3.77 4.14 4.51 4.89
0.78 3.36 3.71 4.08 4.45 4.82
0.79 3.30 3.66 4.02 4.39 4.76
0.80 3.25 3.60 3.96 4.33 4.69
0.81 3.55 3.91 4.27 4.63
0.82 3.50 3.85 4.21 4.57
0.83 3.45 3.80 4.16 4.51
0.84 3.40 3.75 4.10 4.45
0.85 3.70 4.05 4.39
0.86 3.65 3.99 4.34
0.87 3.60 3.94 4.28
0.88 3.55 3.89 4.23
0.89 3.50 3.84 4.17
0.90 3.45 3.79 412
0.91 3.74 4.07
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Table 3-9
Values of L for Pipe Sizes =NPS 42 and <NPS 48 (Cont’d)

Wall Thickness, t, in.

Depth,
d,‘;n. 0.344 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750 0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250
0.92 3.69 4.02
0.93 3.64 3.97
0.94 3.59 3.92
0.95 3.55 3.87
0.96 3.82
0.97 3.77
0.98 3.73
0.99 3.68
1.00 3.64
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Table 3-9M
Values of L for Pipe Sizes 21066 mm and <1219 mm 0.D.

Wall Thickness, t, mm

Depth,

d, gmm 8.7 10.3 11.1 11.9 12.7 14.3 15.9 17.5 19.1 20.6 22.2 23.8 25.4 27.0 28.6 30.2 31.8
0.8 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
1.0 432.5 Nolimit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
1.3 432.5 469.9 488.1 505.0 521.5 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
1.5 432.5 469.9 488.1 505.0 521.5 552.8 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
1.8 277.7 469.9 488.1 505.0 521.5 552.8 583.0 611.7 No limit No limit No limit No limit No limit No limit No limit No limit No limit
2.0 211.6 326.3 420.4 505.0 521.5 552.8 583.0 611.7 638.7 No limit No limit No limit No limit No limit| No limit No limit No limit
2.3 174.5 251.4 306.4 376.0 471.2 552.8 583.0 611.7 638.7 664.5 689.8  No limit No limit No‘lindit| No limit No limit No limit
2.5 150.3 208.4 246.9 292.3 348.9 519.7 583.0 611.7 638.7 664.5 689.8 714.2 737.5 (No-limit| No limit No limit No limit
2.8 133.0 180.1 209.8 2434 283.2 390.5 570.0 611.7 638.7 664.5 689.8 714.2 7376 760.0 | No limit No limit No limit
3.0 119.8 159.7 184.1 210.8 2415 319.1 433.4 611.7 638.7 664.5 689.8 714.2 7375 760.0 782.2 803.8  No limit
33 109.4 144.2 165.0 187.4 212.4 2731 356.1 475.5 638.7 664.5 689.8 7142 737.5 760.0 782.2 803.8 824.5
3.6 100.8 1319 150.1 169.4 190.7 240.8 305.7 392.7 514.4 664.5 689.8 714.2 737.5 760.0 782.2 803.8 824.5
3.8 93.6 121.9 138.1 155.2 173.8 216.6 270.0 338.2 427.3 552.4 689.8 714.2 737.5 760.0 782.2 803.8 824.5
4.1 87.5 113.4 128.2 143.6 160.2 197.6 243.2 299.3 369.3 461.4 592.0 714.2 737.5 760.0 782.2 803.8 824.5
4.3 82.1 106.2 119.8 1339 1489 182.3 222.2 269.9 327.5 400.0 496.8 630.8 737.5 760.0 782.2 803.8 824.5
4.6 77.3 99.9 112.6 125.5 139.3 169.6 205.2 246.8 295.8 355.5 4319 531.7 666.3 760.0 782.2 803.8 824.5
4.8 73.1 94.4 106.2 118.3 131.0 158.9 191.0 228.1 270.8 326 384.5 463.5 564.4 701.0 782.2 803.8 824.5
5.1 69.3 89.5 100.6 111.9 123.8 149.6 179.1 212.6 250.5 294.8 348.3 413.4 493.4 596.5 737.6 803.8 824.5
5.3 65.8 85.0 95.6 106.3 117.5 141.6 168.8 199.4 2336 2729 319.5 374.9 441.0 523.0 630.0 773.6 824.5
5.6 62.6 81.0 91.1 101.2 111.8 134.4 159.8 188.1 219.3 254.7 296.0 344.2 400.5 468.4 553.8 663.1 806.1
5.8 59.6 77.3 87.0 96.6 106.7 128.1 151.9 1782 206.9 239.2 276.4 319.1 368.1 4259 496.7 584.3 693.8
6.1 56.9 74.0 83.2 92.4 102.0 122.4 144.8 169.4 196.2 225.9 259.7 298.2 341.6 391.9 452.3 524.9 612.9
6.4 54.3 70.8 79.7 88.6 97.8 117.2 138.5 161.7 186.7 214.2 245.4 280.4 319.3 363.9 416.5 478.5 551.7
6.6 51.9 67.9 76.5 85.0 93.9 112.4 132.7 154.7 178.2 204.0 232.8 265.0 300.4 340.5 387.0 441.0 503.5
6.9 49.6 65.2 73.5 81.7 90.2 108.1 127.5 148.3 170.6 194.8 221.8 251.5 284.0 320.4 362.3 410.1 464.6
7.1 62.6 70.7 78.7 86.9 104.0 122.6 142.6 163.7 186.6 2119 239.6 269.7 303.1 341.1 384.1 432.3
7.4 60.2 68.0 75.8 83.7 100.3 118.2 137.3 157.4 179.1 203.0 229.0 257.1 288.0 322.8 361.8 405.2
7.6 57.9 65.5 73.1 80.8 96.8 1141 132.4 151.7 172.4 195.0 219.5 245.8 274.6 306.8 342.5 381.9
7.9 55.7 63.2 70.5 78.0 93.6 110.2 1279 146.4 166.1 187.7 210.9 235.7 262.6 292.6 325.6 361.7
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Values of L for Pipe Sizes 21066 mm and <1219 mm 0.D. (Cont’d)

Table 3-9M

Wall Thickness, t, mm

Depth,

d, glm 8.7 10.3 11.1 11.9 12.7 14.3 15.9 17.5 19.1 20.6 22.2 23.8 25.4 27.0 28.6 30.2 31.8
8.1 53.6 60.9 68.1 75.4 90.5 106.6 123.7 141.5 160.4 181.0 203.1 226.5 2519 279.9 310.7 3439
8.4 58.8 65.8 72.9 87.6 103.3 119.8 136.9 155.1 174.8 195.9 218.2 242.2 268.6 297.3 328.2
8.6 56.7 63.6 70.6 84.9 100.1 116.1 132.7 150.2 169.1 189.3 210.5 233.3 258.2 285.3 314.2
8.9 54.8 61.5 68.3 82.3 97.1 112.6 128.7 145.6 163.8 183.2 203.5 225.2 2489 2744 301.6
9.1 59§ 66.2 799 94.3 109 4 1250 1413 1589 1775 1970 2177 240.3 264.5 290.1
9.4 57.6 64.1 77.5 91.6 106.3 121.4 137.3 154.3 172.2 190.9 210.8 232.3 255.4 279.7
9.7 62.2 75.3 89.1 103.4 118.1 1335 150.0 167.3 185.3 2044 225.0 247.0 270.2
9.9 60.3 73.1 86.6 100.6 115.0 1299 1459 162.7 180.1 198.5 218.3 239.3 261.4

10.2 58.4 71.1 84.3 98.0 112.0 126.5 142.0 158.3 175.1 192.9 2119 232.1 253.3
10.4 69.1 82.1 95.5 109.1 123.3 138.4 154.2 170.5 187.7 206.0 2255 245.7
10.7 67.2 79.9 93.0 106.4 120.3 135.0 150:3 166.1 182.7 200.5 219.2 238.7
10.9 65.4 77.9 90.7 103.8 117.4 131.7 146.6 162.0 178.1 195.3 213.4 2321
11.2 63.6 75.9 88.5 101.3 114.6 128.6 143.1 158.1 173.7 190.4 207.9 226.0
11.4 74.0 86.4 99.0 111.9 125.6 139.8 154.4 169.6 185.8 202.7 220.2
11.7 72.2 84.3 96.7 109.4 122.8 136.6 150.9 165.7 181.4 197.8 214.8
11.9 70.4 82.4 94.5 106:9 120.0 133.6 147.5 161.9 177.2 193.2 209.7
12.2 68.6 80.5 92.4 104.6 117.4 130.7 144.3 158.4 173.3 188.8 204.8
12.4 67.0 78.6 90.3 102.3 114.9 1279 141.2 155.0 169.5 184.7 200.2
12.7 65.3 76.8 88.3 100.2 112.5 125.3 138.3 151.7 165.9 180.7 195.8
13.0 75.1 86.4 98.1 110.2 122.7 1355 148.6 162.5 176.9 191.7
13.2 73.4 84.6 96.0 108.0 120.3 132.7 145.6 159.2 173.3 187.7
13.5 71.8 82.8 94.1 105.8 117.9 130.1 142.8 156.1 169.8 183.9
13.7 70.2 81.1 92.2 103.7 115.6 127.6 140.0 153.0 166.5 180.2
14.0 68.6 79.4 90.3 101.7 113.4 125.2 137.4 150.1 163.3 176.8
14.2 77.7 88.5 99.8 111.2 122.9 134.8 147.3 160.3 173.4
14.5 76.1 86.8 97.9 109.2 120.6 132.4 144.7 157.3 170.2
14.7 74.6 85.1 96.0 107.2 118.4 130.0 1421 154.5 167.1
15.0 73.1 83.5 94.2 105.2 116.3 127.7 139.6 151.8 164.2
15.2 71.6 819 92.5 103.3 114.3 125.4 137.1 149.1 161.3
15.5 80.3 90.8 101.5 112.3 123.3 134.8 146.6 158.6
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Values of L for Pipe Sizes 21066 mm and <1219 mm O.D. (Cont’d)

Table 3-9M

Wall Thickness, t, mm

Depth,

d, glm 8.7 10.3 11.1 11.9 12.7 14.3 15.9 17.5 19.1 20.6 22.2 23.8 25.4 27.0 28.6 30.2 31.8
15.7 78.8 89.2 99.7 110.3 121.2 1325 144.1 155.9
16.0 77.3 87.6 98.0 108.5 119.2 130.3 141.8 153.3
16.3 75.8 86.0 96.3 106.6 117.2 128.2 139.4 150.8
16.5 84.5 94.7 104.9 115.3 126.1 137.2 148.4
16.8 83.0 93.0 103.1 1134 124.1 135.0 146.1
17.0 81.5 91.5 101.4 111.6 122.1 1329 143.8
17.3 80.1 89.9 99.8 1098 120.2 130.9 141.6
17.5 78.7 88.4 98.2 108.1 118.4 128.9 139.4
17.8 77.3 87.0 966 106.4 116.6 126.9 137.4
18.0 85.6 9541 104.8 114.8 125.1 135.3
18.3 84.1 93.6 103.2 113.1 123.2 133.4
18.5 828 92.1 101.6 111.4 121.4 131.4
18.8 814 90.7 100.1 109.8 119.7 129.6
19.1 80.1 89.3 98.6 108.2 118.0 127.7
19.3 87.9 97.1 106.6 116.3 126.0
19.6 86.6 95.7 105.1 114.7 124.2
19.8 85.2 94.3 103.6 113.1 122.5
20.1 83.9 92.9 102.1 1115 120.9
20.3 82.7 91.5 100.7 110.0 119.2
20.6 90.2 99.3 108.5 117.6
20.8 88.9 97.9 107.0 116.1
21.1 87.6 96.5 105.6 114.5
21.3 86.4 95.2 104.1 113.1
21.6 93.9 102.8 111.6
21.8 92.6 101.4 110.1
22.1 91.3 100.1 108.7
22.4 90.1 98.7 107.3
22.6 88.9 97.5 106.0
229 87.7 96.2 104.6
23.1 949 103.3
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Table 3-9M
Values of L for Pipe Sizes 21066 mm and <1219 mm 0.D. (Cont’d)

Depth, Wall Thickness, t, mm

d, mm 8.7 10.3 11.1 11.9 12.7 14.3 15.9 17.5 19.1 20.6 22.2 23.8 25.4 27.0 28.6 30.2 31.8

23.4 93.7 102.0
23.6 92.5 100.8
239 91.3 99.5
24.1 90.1 98.3
24.4 97.1

1574
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Values of L for

Table 3-10
Pipe Sizes =NPS 48 and <NPS 52

Wall Thickness, t, in.

Depth,
d,‘;n. 0.344 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750 0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250
0.03 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.04 18.20 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.05 18.20 19.78 20.54 21.26 2195 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.06 18.20 19.78 20.54 21.26 21.95 23.27 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.07 11.69 19.78 20.54 21.26 21.95 23.27 24.54 25.74 No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.08 8.91 13.73 17.69 21.26 21.95 23.27 24.54 25.74 26.88 No limit No limit No limit No limit No limi§f No limit No limit No limit
0.09 7.35 10.58 12.89 15.82 19.83 23.27 24.54 25.74 26.88 27.97 29.03 No limit No limit No lipiif No limit No limit No limit
0.10 6.33 8.77 10.39 12.30 14.69 21.87 24.54 25.74 26.88 27.97 29.03 30.06 31.04 ('Ne’limif No limit No limit No limit
0.11 5.60 7.58 8.83 10.24 11.92 16.44 23.99 25.74 26.88 2797 29.03 30.06 31.04 31.99 | No limit No limit No limit
0.12 5.04 6.72 7.75 8.87 10.16 13.43 18.24 25.74 26.88 27.97 29.03 30.06 31.04 31.99 32.92 33.83  No limit
0.13 4.60 6.07 6.94 7.89 8.94 11.49 14.99 20.01 26.88 27.97 29.03 30.06 31.04 31.99 32.92 33.83 34.70
0.14 4.24 5.55 6.32 7.13 8.03 10.13 12.87 16.53 21.65 27.97 29.03 30.06 31.04 31.99 32.92 33.83 34.70
0.15 3.94 5.13 5.81 6.53 7.32 9.11 11.36 14.23 17.99 23.25 29.03 30.06 31.04 31.99 32.92 33.83 34.70
0.16 3.68 4.77 5.40 6.04 6.74 8.32 10.24 12.60 15.54 19.42 24.92 30.06 31.04 31.99 32.92 33.83 34.70
0.17 3.46 447 5.04 5.63 6.27 7.67 9.35 11.36 13.78 16.84 2091 26.55 31.04 31.99 32.92 33.83 34.70
0.18 3.26 4.21 4.74 5.28 5.86 7.14 8.63 10.39 12.45 14.96 18.18 22.38 28.04 31.99 32.92 33.83 34.70
0.19 3.08 3.97 4.47 4.98 5.52 6.69 8.04 9.60 11.40 13:54 16.18 19.51 23.75 29.51 32.92 33.83 34.70
0.20 2.92 3.77 4.24 4.71 5.21 6.30 7.54 8.95 10.54 12.41 14.66 17.40 20.77 25.10 31.05 33.83 34.70
0.21 2.77 3.58 4.02 447 4.94 5.96 7.10 8.39 9.83 11.49 13.45 15.78 18.56 22.01 26.52 32.56 34.70
0.22 2.63 3.41 3.83 4.26 4.71 5.66 6.73 7.91 9:23 10.72 12.46 14.49 16.86 19.71 23.31 2791 33.93
0.23 2.51 3.26 3.66 4.07 4.49 5.39 6.39 7.50 8.71 10.07 11.63 13.43 15.49 17.93 2091 24.59 29.20
0.24 2.39 3.11 3.50 3.89 4.29 5.15 6.10 7.43 8.26 9.51 10.93 12.55 14.38 16.49 19.03 22.09 25.80
0.25 2.29 2.98 3.35 3.73 4.12 4.93 5.83 6.80 7.86 9.02 10.33 11.80 13.44 15.32 17.53 20.14 23.22
0.26 2.18 2.86 3.22 3.58 3.95 4.73 5.59 6.51 7.50 8.58 9.80 11.15 12.64 14.33 16.29 18.56 21.19
0.27 2.09 2.74 3.09 3.44 3.80 4.55 536 6.24 7.18 8.20 9.33 10.59 11.95 13.49 15.25 17.26 19.55
0.28 2.63 2.97 3.31 3.66 438 5.16 6.00 6.89 7.85 8.92 10.09 11.35 12.76 14.36 16.17 18.20
0.29 2.53 2.86 3.19 3.52 4.22 4.97 5.78 6.63 7.54 8.54 9.64 10.82 12.12 13.59 15.23 17.05
0.30 2.44 2.76 3.08 3.40 4:08 4.80 5.57 6.38 7.25 8.21 9.24 10.35 11.56 1291 14.42 16.07
0.31 2.34 2.66 2.97 3.28 3.94 4.64 5.38 6.16 6.99 7.90 8.88 9.92 11.05 12.32 13.71 15.22
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Table 3-10
Values of L for Pipe Sizes =NPS 48 and <NPS 52 (Cont’d)

Wall Thickness, t, in.

Depth,
d,‘;n. 0.344 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750 0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250
0.32 2.26 2.56 2.87 3.17 3.81 4.49 5.21 5.95 6.75 7.62 8.55 9.53 10.60 11.78 13.08 14.48
0.33 2.47 2.77 3.07 3.69 4.35 5.04 5.76 6.53 7.36 8.25 9.18 10.19 11.30 12.51 13.81
0.34 2.39 2.68 2.97 3.57 4.21 4.89 5.58 6.32 7.12 7.97 8.86 9.82 10.87 12.01 13.22
0.35 2.31 2.59 2.88 3.46 4.09 4.74 5.42 6.13 6.90 7.71 8.56 9.48 10.47 11.55 12.69
0.36 250 279 336 397 4.60 526 595 669 Z A4 829 916 10.11 11.13 12.21
0.37 2.42 2.70 3.26 3.86 4.47 5.11 5.78 6.49 7.25 8.04 8.87 9.78 10.75 11.77
0.38 2.62 3.17 3.75 4.35 4.97 5.62 6.31 7.04 7.80. 8.60 9.47 10.40 11.37
0.39 2.54 3.08 3.65 4.23 4.84 5.47 6.14 6.85 758 8.35 9.19 10.07 11.00
0.40 2.46 2.99 3.55 412 4.71 5.33 5.98 6.66 737 8.12 8.92 9.77 10.66
0.41 291 3.45 4.02 4.59 5.19 5.83 6.49 7.18 7.90 8.67 9.49 10.34
0.42 2.83 3.36 3.92 4.48 5.06 5.68 6.33 6.99 7.69 8.44 9.23 10.05
0.43 2.75 3.28 3.82 4.37 4.94 5.54 6.17 6.82 7.50 8.22 8.98 9.77
0.44 2.68 3.19 3.73 4.26 4.82 5.41 6.02 6.65 7.31 8.01 8.75 9.51
0.45 3.11 3.64 4.16 4.71 5.29 5.88 6.50 7.14 7.82 8.53 9.27
0.46 3.04 3.55 4.07 4.60 5.17 5.75 6.35 6.97 7.63 8.33 9.04
0.47 2.96 3.47 3.98 450 5.05 5.62 6.21 6.82 7.46 8.13 8.82
0.48 2.89 3.39 3.89 440 4.94 5.50 6.07 6.67 7.29 7.95 8.62
0.49 2.82 3.31 3,80 4.31 4.84 5.39 5.94 6.52 7.13 7.77 8.43
0.50 2.75 3.23 3.72 4.22 4.74 5.27 5.82 6.39 6.98 7.60 8.24
0.51 3.16 3.64 4.13 4.64 5.17 5.70 6.26 6.84 7.45 8.07
0.52 3.09 3.56 4.04 4.54 5.06 5.59 6.13 6.70 7.29 7.90
0.53 3.02 3.48 3.96 4.45 4.96 5.48 6.01 6.57 7.15 7.74
0.54 2.95 3.41 3.88 4.37 4.87 5.37 5.89 6.44 7.01 7.59
0.55 2.89 3.34 3.80 4.28 4.77 5.27 5.78 6.32 6.87 7.44
0.56 3.27 3.73 4.20 4.68 5.17 5.67 6.20 6.75 7.30
0.57 3.20 3.65 4.12 4.60 5.08 5.57 6.09 6.62 7.16
0.58 3.14 3.58 4.04 4.51 4.98 5.47 5.98 6.50 7.03
0.59 3.07 3.51 3.97 4.43 4.90 5.37 5.87 6.39 6.91
0.60 3.01 3.45 3.89 4.35 4.81 5.28 5.77 6.28 6.79
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Table 3-10

Values of L for Pipe Sizes =NPS 48 and <NPS 52 (Cont’d)

Wall Thickness, t, in.

Depth,
d,‘;n. 0.344 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750 0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250
0.61 3.38 3.82 4.27 4.73 5.19 5.67 6.17 6.67
0.62 3.32 3.75 4.20 4.64 5.10 5.58 6.07 6.56
0.63 3.25 3.69 412 4.57 5.02 5.48 5.97 6.45
0.64 3.19 3.62 4.05 4.49 4.93 5.40 5.87 6.35
0.65 3.55 3.98 441 4.85 5.31 5.77 6.25
0.66 3.49 3.92 4.34 4.77 5.22 5.68 6.15
0.67 3.43 3.85 4.27 470 5.14 5.59 6.05
0.68 3.37 3.79 4.20 4.62 5.06 5.51 5.96
0.69 3.31 3.72 4.13 4.55 4.98 5.42 5.87
0.70 3.25 3.66 4.07 4.48 491 5.34 5.78
0.71 3.60 4.00 4.41 4.83 5.26 5.70
0.72 3.54 3.94 4.34 4.76 5.19 5.61
0.73 3.48 3.88 4.28 4.69 5.11 5.53
0.74 3.43 3.82 4.21 4.62 5.04 5.45
0.75 3.37 3.76 4.15 4.55 4.96 5.38
0.76 3.70 4.09 4.49 4.89 5.30
0.77 3.64 4.03 4.42 4.83 5.23
0.78 3.59 3.97 4.36 4.76 5.16
0.79 3.53 3.91 4.30 4.69 5.09
0.80 3.48 3.85 4.24 4.63 5.02
0.81 3.80 4.18 4.56 4.95
0.82 3.74 4.12 4.50 4.89
0.83 3.69 4.06 4.44 4.82
0.84 3.63 4.01 4.38 4.76
0.85 3.95 4.32 4.70
0.86 3.90 4.27 4.64
0.87 3.84 4.21 4.58
0.88 3.79 4.16 4.52
0.89 3.74 4.10 4.46
0.90 3.69 4.05 4.40
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Table 3-10M
Values of L for Pipe Sizes 21219 mm and <1320 mm O.D.

Wall Thickness, t, mm

Depth,

d, gmm 8.7 10.3 11.1 11.9 12.7 14.3 15.9 17.5 19.1 20.6 22.2 23.8 25.4 27.0 28.6 30.2 31.8
0.8 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
1.0 462.4 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
1.3 462.4 502.3 521.8 539.9 557.5 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
1.5 462.4 502.3 521.8 539.9 557.5 591.0 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
1.8 296.9 502.3 5218 5399 5575 5910 6233 6539  No limit No limit No limit  No limit No limit  No limit No limit No limit No limit
2.0 226.2 348.8 449.4 539.9 557.5 591.0 623.3 653.9 682.8 No limit No limit No limit No limit No\lirhit| No limit No limit No limit
2.3 186.6 268.8 327.5 402.0 503.7 591.0 623.3 653.9 682.8 710.4 737.5 No limit No limit No limit| No limit No limit No limit
2.5 160.7 222.8 264.0 312.5 373.0 555.6 623.3 653.9 682.8 710.4 737.5 763.5 788.4./ No limit| No limit No limit No limit
2.8 142.2 192.5 224.3 260.2 302.7 417.5 609.4 653.9 682.8 710.4 737.5 763.5 788.4 812.4 | No limit No limit No limit
3.0 128.1 170.7 196.8 225.4 258.2 341.1 463.3 653.9 682.8 710.4 737.5 763.5 788.4 812.4 836.2 859.3  No limit
33 116.9 154.2 176.4 200.3 2271 292.0 380.6 508.3 682.8 710.4 737.5 763.5 788.4 812.4 836.2 859.3 881.4
3.6 107.8 141.0 160.5 181.1 203.9 257.4 326.8 419.8 549.9 710.4 737.5 763.5 788.4 812.4 836.2 859.3 881.4
3.8 100.1 130.3 147.7 165.9 185.8 2315 288.7 361.6 456.8 590.5 737.5 763.5 788.4 812.4 836.2 859.3 881.4
4.1 93.5 121.3 137.1 1535 171.2 211.3 260.0 320.0 394.8 493.3 632.9 763.5 788.4 812.4 836.2 859.3 881.4
4.3 87.8 1135 128.1 143.1 159.1 194.9 237.5 288.6 350.1 4277 531.1 674.4 788.4 812.4 836.2 859.3 881.4
4.6 82.7 106.8 120.3 134.2 1489 181.3 219.3 263.9 316.2 380:1 461.7 568.4 712.3 812.4 836.2 859.3 881.4
4.8 78.2 100.9 113.6 126.5 140.1 169.9 204.2 2439 289.5 343.8 4111 495.5 603.3 749.4 836.2 859.3 881.4
5.1 74.1 95.7 107.6 119.7 132.4 160.0 191.4 227.2 267.8 315.1 372.3 442.0 527.5 637.7 788.6 859.3 881.4
5.3 70.3 90.9 102.2 113.6 125.6 151.3 180.4 213.2 249.7 291.7 341.6 400.8 471.4 559.1 673.5 827.0 881.4
5.6 66.9 86.6 97.4 108.2 119.5 143.7 170.8 201.0 234.4 272.3 316.4 368.0 428.1 500.7 592.0 708.9 861.8
5.8 63.8 82.7 93.0 103.3 114.0 136.9 162.4 190.5 221.2 255.7 295.5 341.2 393.5 455.3 531.0 624.6 741.7
6.1 60.8 79.1 88.9 98.8 109.1 130.8 154.8 181.1 209.7 241.5 277.7 318.8 365.1 418.9 483.5 561.2 655.3
6.4 58.1 75.7 85.2 94.7 104.5 1253 1480 172.8 199.6 229.0 262.3 299.7 341.4 389.0 445.2 511.5 589.8
6.6 55.5 72.6 81.8 90.9 100.3 120.2 141.9 165.3 190.5 218.0 248.9 283.3 3211 364.0 413.8 471.5 538.3
6.9 53.0 69.7 78.5 87.4 96.5 11555 136.3 158.6 182.4 208.3 2371 268.9 303.7 342.6 387.3 438.4 496.7
7.1 66.9 75.5 84.1 92.9 1.2 131.1 152.4 175.0 199.5 226.5 256.2 288.4 324.1 364.7 410.6 462.2
7.4 64.3 72.7 81.0 89.5 107.2 126.4 146.8 168.3 1915 217.0 244.9 274.8 307.9 345.1 386.8 433.1
7.6 61.9 70.0 78.1 86.4, 103.5 121.9 141.5 162.2 184.3 208.5 234.7 262.8 293.5 328.0 366.2 408.2
7.9 59.6 67.5 75.4 83.4 100.0 117.8 136.7 156.5 177.6 200.6 225.5 252.0 280.8 312.8 348.1 386.6
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Values of L for Pipe Sizes =1219 mm and <1320 mm O.D. (Cont’d)

Table 3-10M

Wall Thickness, t, mm

Depth,

d, glm 8.7 10.3 11.1 11.9 12.7 14.3 15.9 17.5 19.1 20.6 22.2 23.8 25.4 27.0 28.6 30.2 31.8
8.1 57.3 65.1 72.8 80.6 96.8 114.0 132.2 151.3 171.5 1935 217.1 242.2 269.3 299.3 332.1 367.7
8.4 62.8 70.3 78.0 93.7 110.4 128.0 146.4 165.8 186.9 209.4 233.2 258.9 287.1 317.8 350.9
8.6 60.7 68.0 75.4 90.8 107.0 124.1 141.8 160.6 180.8 202.4 225.1 2494 276.1 305.0 335.9
8.9 58.6 65.8 73.0 88.0 103.8 120.4 137.6 155.7 175.1 195.8 217.5 240.7 266.0 293.3 3224
9.1 63.6 70.8 85.4 100.8 116.9 133.6 1511 169.9 189.8 210.6 232.8 256.8 282.7 310.2
9.4 61.6 68.6 82.9 97.9 113.7 129.8 146.8 164.9 184.1 204.1 2254 248.4 273.0 299.0
9.7 66.5 80.5 95.2 110.5 126.3 142.7 160.3 178.9 198.1 218.5 240.6 264.1 288.8
9.9 64.4 78.2 92.6 107.6 1229 138.9 156.0 1739 192.5 212.2 233.3 255.8 279.4

10.2 62.5 76.0 90.1 104.7 119.7 135.3 1519 169.2 1872 206.2 226.6 248.2 270.7
10.4 73.9 87.7 102.0 116.7 131.8 148.0 164.9 1823 200.6 220.3 241.0 262.7
10.7 719 85.5 99.5 113.8 128.6 144.3 160.7 177.6 195.4 214.3 234.4 255.2
10.9 69.9 83.3 97.0 111.0 125.5 140.8 156:8 173.2 190.4 208.8 228.1 248.2
11.2 68.0 81.1 94.6 108.3 122.5 137.5 ¥53.0 169.0 185.7 203.5 222.2 241.6
11.4 79.1 92.4 105.8 119.7 134.3 149.5 165.1 181.3 198.6 216.7 235.4
11.7 77.1 90.2 103.3 116.9 131.2 146.1 161.3 177.1 193.9 211.5 229.6
11.9 75.2 88.0 101.0 114.3 128.3 142.8 157.7 173.1 189.5 206.5 2241
12.2 73.4 86.0 98.7 111.8 125.5 139.7 154.2 169.3 185.2 201.9 218.9
12.4 71.6 84.0 96.5 109.4 1229 136.8 151.0 165.7 181.2 197.4 214.0
12.7 69.9 82.1 944 107.1 120.3 133.9 147.8 162.2 177.4 193.2 209.3
13.0 80.3 92.4 104.8 117.8 131.2 144.8 158.9 173.7 189.1 204.9
13.2 78.5 90.4 102.7 115.4 128.6 141.9 155.7 170.2 185.3 200.6
13.5 7677 88.5 100.6 113.1 126.0 139.1 152.6 166.8 181.6 196.6
13.7 75.0 86.7 98.5 110.9 123.6 136.4 149.7 163.6 178.0 192.7
14.0 73.4 84.9 96.6 108.7 121.2 133.8 146.9 160.5 174.6 189.0
14.2 83.1 94.7 106.6 1189 131.3 144.1 157.5 171.3 185.4
14.5 81.4 92.8 104.6 116.7 128.9 141.5 154.6 168.2 182.0
14.7 79.7 91.0 102.6 114.6 126.6 139.0 1519 165.2 178.7
15.0 78.1 89.2 100.7 1125 124.3 136.5 149.2 162.3 175.5
15.2 76.5 87.5 98.9 110.5 122.1 134.1 146.6 159.4 1725
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Table 3-10M

Values of L for Pipe Sizes =1219 mm and <1320 mm 0.D. (Cont’d)

Wall Thickness, t, mm

Depth,

d, glm 8.7 10.3 11.1 11.9 12.7 14.3 15.9 17.5 19.1 20.6 22.2 23.8 25.4 27.0 28.6 30.2 31.8
155 85.9 97.1 108.5 120.0 131.8 144.1 156.7 169.5
15.7 84.2 95.3 106.6 118.0 129.6 141.7 154.1 166.7
16.0 82.6 93.6 104.8 116.0 127.4 139.3 151.5 163.9
16.3 81.1 919 102.9 114.0 125.3 137.0 149.1 161.2
16.5 Q0.3 101.2 1121 1232 134.8 146.7 158.7
16.8 88.7 99.5 110.3 121.3 132.7 144.4 156.2
17.0 87.1 97.8 108.5 119.3 130.6 142.1 153.7
17.3 85.6 96.2 106.% 117.4 128.5 139.9 151.4
17.5 84.1 94.6 105.0 115.6 126.6 137.8 149.1
17.8 82.7 93.0 103.3 113.8 124.6 135.7 146.9
18.0 915 101.7 112.0 122.8 133.7 144.7
18.3 90.0 100.1 110.3 120.9 131.7 142.6
18.5 88.5 98.5 108.6 119.1 129.8 140.5
18.8 87.0 97.0 107.0 117.4 127.9 1385
19.1 85.6 95.5 105.4 115.7 126.1 136.6
19.3 94.0 103.8 114.0 124.3 134.7
19.6 92.5 102.3 112.4 122.6 132.8
19.8 91.1 100.8 110.7 120.9 131.0
20.1 89.7 99.3 109.2 119.2 129.2
20.3 88.4 97.9 107.6 117.6 127.5
20.6 96.4 106.1 115.9 125.8
20.8 95.0 104.7 114.4 124.1
21.1 93.7 103.2 112.8 122.5
21.3 92.3 101.8 111.3 120.9
21.6 100.4 109.8 119.3
21.8 99.0 108.4 117.8
221 97.6 107.0 116.2
22.4 96.3 105.6 114.8
22.6 95.0 104.2 113.3
229 93.7 102.8 1119
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Table 3-11

Values of L for Pipe Sizes =NPS 52 and <NPS 56

Wall Thickness, t, in.

Depth,
d,‘;n. 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750 0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250
0.04 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.05 20.58 21.38 22.12 22.84 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.06 20.58 21.38 22.12 22.84 24.22 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.07 20.58 21.38 22.12 22.84 24.22 25.54 26.80 No limit No limit No limit No limit No limit No limit No limit No limit No limit
0.08 14.29 18.42 22.12 22.84 24.22 25.54 26.80 27.98 No limit No limit No limit No limit No limit No limit No limit No limit
0.09 11.01 13.42 16.47 20.64 24.22 25.54 26.80 27.98 29.11 30.22 No limit No limit No limit | No limit No limit No limit
0.10 9.13 10.82 12.81 15.28 22.77 25.54 26.80 27.98 29.11 30.22 31.29 29.55 No_limit~ | No limit No limit No limit
0.11 7.89 9.19 10.66 12.41 17.11 24.97 26.80 27.98 29.11 30.22 31.29 29.55 33:29 No limit No limit No limit
0.12 7.00 8.06 9.24 10.58 13.98 18.99 26.80 27.98 29.11 30.22 31.29 32.31 33.29 34.27 35.21 No limit
0.13 6.32 7.23 8.21 9.31 11.96 15.60 20.83 27.98 29.11 30.22 31.29 3231 33.29 34.27 35.21 36.12
0.14 5.78 6.58 7.42 8.36 10.55 13.39 17.20 22.54 29.11 30.22 31.29 32.31 33.29 34.27 35.21 36.12
0.15 5.34 6.05 6.80 7.61 9.49 11.83 14.82 18.72 24.20 30.22 31,29 32.31 33.29 34.27 35.21 36.12
0.16 4.97 5.62 6.29 7.02 8.66 10.65 13.11 16.18 20.21 25.93 31.29 32.31 33.29 34.27 35.21 36.12
0.17 4.65 5.25 5.86 6.52 7.99 9.73 11.82 14.35 17.52 21.76 27.63 32.31 33.29 34.27 35.21 36.12
0.18 438 493 5.50 6.10 7.43 8.99 10.81 12.96 15.58 18.92 23.29 29.19 33.29 34.27 35.21 36.12
0.19 4.14 4.65 5.18 5.74 6.96 8.37 9.99 11.86 14.09 16.85 20.31 24.72 30.71 34.27 35.21 36.12
0.20 3.92 4.41 4.90 5.43 6.56 7.84 9.31 10.97 12.91 15.26 18.11 21.62 26.13 32.31 35.21 36.12
0.21 3.73 4.19 4.66 5.15 6.20 7.39 8.73 10.23 1195 14.00 16.42 19.32 2291 27.60 33.89 36.12
0.22 3.55 3.99 443 4.90 5.89 7.00 8.24 9.61 11.16 12.97 15.08 17.54 20.52 24.26 29.05 35.31
0.23 3.39 3.81 4.23 4.67 5.61 6.65 7.80 9.07. 10.48 12.11 13.98 16.13 18.66 21.76 25.60 30.39
0.24 3.24 3.64 4.05 4.47 5.36 6.34 7.42 8.59 9.89 11.38 13.06 14.96 17.17 19.81 23.00 26.85
0.25 3.10 3.49 3.88 4.28 5.13 6.07 7.08 8.18 9.39 10.75 12.28 13.99 15.94 18.25 20.96 24.17
0.26 2.97 3.35 3.73 4.11 4.92 5.81 6.78 7.81 8.93 10.20 11.61 13.16 1491 16.95 19.32 22.06
0.27 2.85 3.22 3.58 3.95 4.73 5.58 6.50 7.47 8.53 9.71 11.02 12.44 14.04 15.87 17.97 20.35
0.28 2.74 3.10 3.45 3.81 4.56 5.3% 6.25 7.17 8.17 9.28 10.50 11.82 13.28 14.94 16.83 18.94
0.29 2.64 2.98 3.32 3.67 4.39 518 6.01 6.90 7.85 8.89 10.03 11.26 12.62 14.14 15.85 17.75
0.30 2.54 2.87 3.20 3.54 4.24 5.00 5.80 6.64 7.55 8.54 9.62 10.77 12.03 13.44 15.01 16.73
0.31 2.44 2.77 3.09 3.42 4110 4.83 5.60 6.41 7.28 8.22 9.24 10.32 11.51 12.82 14.26 15.84
0.32 2.35 2.67 2.98 3.30 397 4.67 5.42 6.20 7.03 7.93 8.90 9.92 11.03 12.26 13.61 15.07
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Table 3-11

Values of L for Pipe Sizes =NPS 52 and <NPS 56 (Cont’d)

Wall Thickness, t, in.

Depth,
d,‘;n. 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750 0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250
0.33 2.57 2.88 3.19 3.84 4.52 5.25 6.00 6.80 7.66 8.58 9.56 10.61 11.76 13.02 14.38
0.34 2.49 2.79 3.09 3.72 4.39 5.09 5.81 6.58 7.41 8.29 9.22 10.22 11.31 12.50 13.76
0.35 2.40 2.69 2.99 3.61 4.26 4.93 5.64 6.38 7.18 8.02 8.91 9.86 10.90 12.02 13.21
0.36 2.61 2.90 3.50 4.13 4.79 5.47 6.19 6.96 7.78 8.63 9.54 10.52 11.59 12.71
0.37 252 281 340 4.01 466 532 601 616 755 836 Q24 10.18 11.19 12.25
0.38 2.72 3.30 3.90 4.53 5.17 5.85 6.57 7.33 8.12 8.95 9.86 10.82 11.83
0.39 2.64 3.20 3.80 441 5.04 5.69 6.39 7.13 7.89 869 9.56 10.48 11.45
0.40 2.56 3.11 3.69 4.29 490 5.54 6.22 6.94 7.67% 8.45 9.28 10.17 11.09
0.41 3.03 3.60 4.18 4.78 5.40 6.06 6.76 747 8.22 9.03 9.88 10.76
0.42 2.94 3.50 4.08 4.66 5.27 591 6.59 7428 8.01 8.78 9.60 10.46
0.43 2.86 341 3.97 4.55 5.14 5.77 6.42 7.10 7.80 8.56 9.35 10.17
0.44 2.79 3.33 3.88 4.44 5.02 5.63 6.27, 6.93 7.61 8.34 9.11 9.90
0.45 3.24 3.78 4.33 4.90 5.50 6.13 6.76 7.43 8.14 8.88 9.65
0.46 3.16 3.69 4.23 4.79 5:38 5.99 6.61 7.26 7.95 8.67 9.41
0.47 3.08 3.61 4.14 4.68 526 5.85 6.46 7.09 7.76 8.46 9.18
0.48 3.01 3.52 4.05 4.58 5.14 5.73 6.32 6.94 7.59 8.27 8.97
0.49 2.93 3.44 3.96 4.48 5.03 5.60 6.19 6.79 7.43 8.09 8.77
0.50 2.86 3.37 3.87 439 4.93 5.49 6.06 6.65 7.27 7.92 8.58
0.51 3.29 3.79 4.30 4.83 5.38 5.93 6.51 7.12 7.75 8.40
0.52 3.22 3471 4.21 4.73 5.27 5.81 6.38 6.97 7.59 8.22
0.53 3.14 3.63 4.12 4.64 5.16 5.70 6.25 6.84 7.44 8.06
0.54 3.07 3.55 4.04 4.54 5.06 5.59 6.13 6.70 7.29 7.90
0.55 3.01 3.48 3.96 4.46 497 5.48 6.02 6.58 7.16 7.74
0.56 3.41 3.88 4.37 4.87 5.38 591 6.45 7.02 7.60
0.57 3.34 3.80 4.29 4.78 5.28 5.80 6.34 6.89 7.46
0.58 3.27 3.73 4.21 4.69 5.19 5.69 6.22 6.77 7.32
0.59 3.20 3.66 4.13 4.61 5.10 5.59 6.11 6.65 7.19
0.60 3.14 3.59 4.05 4.53 5.01 5.50 6.01 6.53 7.07
0.61 3.52 3.98 4.45 4.92 5.40 5.90 6.42 6.95
0.62 3.45 3.91 4.37 4.83 5.31 5.81 6.31 6.83
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Table 3-11

Values of L for Pipe Sizes =NPS 52 and <NPS 56 (Cont’d)

Wall Thickness, t, in.

Depth,
d,‘;n. 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750 0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250
0.63 3.39 3.84 4.29 4.75 5.22 5.71 6.21 6.72
0.64 3.32 3.77 4.22 4.67 5.13 5.62 6.11 6.61
0.65 3.70 4.15 4.59 5.05 5.52 6.01 6.50
0.66 3.63 4.08 4.52 497 5.44 5.92 6.40
0.67 3.57 4.01 4.44 4.89 5.35 5.82 6.30
0.68 3.51 3.94 4.37 4.81 5.27 5.73 6.20
0.69 3.45 3.87 4.30 4.74 5.19 5.65 6.11
0.70 3.39 3.81 4.23 4:66 5.11 5.56 6.02
0.71 3.75 4.17 4.59 5.03 5.48 5.93
0.72 3.69 440 4.52 4.95 5.40 5.84
0.73 3.63 404 4.45 4.88 5.32 5.76
0.74 3.57 3.97 4.38 4.81 5.24 5.68
0.75 351 3.91 4.32 4.74 5.17 5.60
0.76 3.85 4.25 4.67 5.09 5.52
0.77 3.79 4.19 4.60 5.02 5.44
0.78 3.73 4.13 4.54 4.95 5.37
0.79 3.68 4.07 4.47 4.88 5.29
0.80 3.62 4.01 4.41 4.82 5.22
0.81 3.95 4.35 4.75 5.15
0.82 3.89 4.29 4.69 5.08
0.83 3.84 4.23 4.62 5.02
0.84 3.78 4.17 4.56 4.95
0.85 411 4.50 4.89
0.86 4.06 4.44 4.83
0.87 4.00 4.38 4.76
0.88 3.95 4.33 4.70
0.89 3.89 4.27 4.64
0.90 3.84 4.21 4.58
0.91 4.16 4.53
0.92 4.10 4.47

€202-91€4d NSV


https://asmenormdoc.com/api2/?name=ASME B31G 2023.pdf

19

Table 3-11

Values of L for Pipe Sizes =NPS 52 and <NPS 56 (Cont’d)

Wall Thickness, t, in.

Depth,

d,I;n. 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750 0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250
0.93 4.05 441
0.94 4.00 4.36
0.95 3.95 431
0.96 4.25
0.97 4.20
0.98 4.15
0.99 4.10
1.00 4.05
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Table 3-11M
Values of L for Pipe Sizes 1320 mm and <1422 mm 0.D.

Wall Thickness, t, mm

Depth,

d, gmm 10.3 11.1 119 12.7 14.3 15.9 17.5 19.1 20.6 22.2 23.8 25.4 27.0 28.6 30.2 31.8
1.0 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
1.3 522.8 543.1 562.0 580.2 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
1.5 522.8 543.1 562.0 580.2 615.2 No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit No limit
1.8 522.8 543.1 562.0 580.2 615.2 648.7 680.6 No limit No limit No limit No limit No limit No limit No limit No limit No limit
2.0 363.1 467.7 562.0 580.2 615.2 648.7 680.6 710.6 No limit No limit No limit No limit No limit No limit No limit No limit
2.3 279.7 340.9 418.4 524.3 615.2 648.7 680.6 710.6 739.4 767.6 No limit No limit No limit [No limit No limit No limit
2.5 2319 274.8 325.3 388.2 578.3 648.7 680.6 710.6 739.4 767.6 794.7 750.6 No_limit” [ No limit No limit No limit
2.8 200.4 233.5 270.8 315.1 4345 634.3 680.6 710.6 739.4 767.6 794.7 750.6 8456 No limit No limit No limit
3.0 177.7 204.8 234.6 268.7 355.0 482.3 680.6 710.6 739.4 767.6 794.7 820.6 845.6 870.3 894.4 No limit
3.3 160.5 183.6 208.5 236.4 303.9 396.2 529.1 710.6 739.4 767.6 794.7 820,6 845.6 870.3 894.4 917.4
3.6 146.8 167.0 188.5 212.2 267.9 340.2 437.0 572.4 739.4 767.6 794.7 820.6 845.6 870.3 894.4 917.4
3.8 135.6 153.7 172.7 193.4 241.0 300.5 376.3 475.5 614.7 767.6 794.7. 820.6 845.6 870.3 894.4 917.4
4.1 126.2 142.7 159.8 178.2 2199 270.6 333.0 410.9 513.4 658.7 7947 820.6 845.6 870.3 894.4 917.4
4.3 118.2 133.3 148.9 165.6 2029 247.2 300.3 364.4 445.1 552.8 701.9 820.6 845.6 870.3 894.4 917.4
4.6 111.2 125.2 139.7 155.0 188.7 2283 274.6 329.1 395.6 4806 591.7 741.4 845.6 870.3 894.4 917.4
4.8 105.0 118.2 131.6 145.8 176.8 212.6 253.8 301.3 357.9 4279 515.8 628.0 780.0 870.3 894.4 917.4
5.1 99.6 112.0 124.6 137.8 166.5 199.3 236.5 278.7 328.0 387.5 460.0 549.0 663.7 820.8 894.4 917.4
5.3 94.6 106.4 118.3 130.7 157.5 187.8 2219 259.9 303.6 355.5 417.1 490.7 582.0 701.0 860.7 917.4
5.6 90.2 101.3 112.6 124.4 149.6 177.8 209.2 244.0 283.4 329.4 383.0 445.6 521.1 616.2 737.9 897.0
5.8 86.1 96.8 107.5 118.7 142.5 169.0 198.2 230.3 266.2 307.6 355.1 409.6 4739 552.7 650.1 772.0
6.1 82.3 92.6 102.9 113.5 136.1 161.1 188.5 218.3 251.3 289.0 331.8 380.0 436.1 503.2 584.1 682.0
6.4 78.8 88.7 98.6 108.8 130.4 154.1 179.9 207.7 238.4 273.0 3119 355.3 404.9 463.4 532.4 613.9
6.6 75.6 85.1 94.6 104.4 125.1 147.7 1722 198.3 226.9 259.1 294.8 334.3 378.8 430.6 490.7 560.3
6.9 72.5 81.8 91.0 100.4 120.2 141.8 165.1 189.8 216.8 246.8 279.9 316.1 356.6 403.1 456.3 516.9
7.1 69.7 78.6 87.5 96.7 115.8 136.5 158.6 182.2 207.6 235.8 266.6 300.1 337.3 379.6 427.4 481.1
7.4 67.0 75.7 84.3 93.2 111.6 131.5 152.8 175.2 199.3 225.9 254.9 286.1 320.4 359.2 402.6 450.8
7.6 64.4 72.9 81.3 89.9 107.7 126.9 147.3 168.8 191.8 217.0 244.3 273.5 305.5 341.4 381.1 4249
7.9 62.0 70.3 78.5 86.8 104.1 122.7 142.3 162.9 184.9 208.8 234.7 262.2 292.2 325.6 362.3 402.4
8.1 59.7 67.8 75.8 83.9 100.7 118.7 137.6 157.4 178.5 201.4 226.0 252.0 280.3 311.5 345.7 382.7
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Values of L for Pipe Sizes =1320 mm and <1422 mm 0.D. (Cont’'d)

Table 3-11M

Wall Thickness, t, mm

Depth,

d, xll’lm 10.3 11.1 11.9 12.7 14.3 15.9 17.5 19.1 20.6 22.2 23.8 25.4 27.0 28.6 30.2 31.8
8.4 65.4 73.2 81.1 97.5 114.9 133.3 152.4 172.6 194.5 218.0 242.8 269.4 298.8 330.8 365.2
8.6 63.1 70.8 78.5 94.5 111.4 129.2 147.6 167.1 188.2 210.6 234.2 259.6 287.3 317.4 349.6
89 60.9 68.4 76.0 91.6 108.1 125.3 143.2 162.0 182.3 203.8 226.4 250.6 276.9 305.3 335.6
9.1 66.2 73.6 889 104.9 121 .7 1390 1573 1768 197 5 2192 2423 267.3 294.3 322.8
9.4 64.1 71.4 86.3 101.9 118.3 135.1 152.8 171.7 191.6 212.5 234.6 258.5 284.2 311.2
9.7 69.2 83.8 99.1 115.0 131.4 148.6 166.9 186.2 206.2 2245 250.4 2749 300.6
9.9 67.1 81.4 96.4 112.0 127.9 144.6 162.3 181.0 200.4 220.8 242.8 266.3 290.8

10.2 65.0 79.1 93.8 109.0 124.6 140.8 158.1 176.2 194.9 214.6 235.8 258.3 281.8
10.4 76.9 91.3 106.2 121.4 137.2 154.0 171.6 189.7 208.8 229.2 250.9 273.4
10.7 74.8 88.9 103.5 118.4 133.8 150.2 167.3 184.9 203.3 223.1 2439 265.6
10.9 72.8 86.7 101.0 115.5 130.6 146.5 16372 180.3 198.2 217.3 237.4 258.3
11.2 70.8 84.5 98.5 112.7 127.5 143.1 159.3 175.9 193.3 2119 231.3 251.5
11.4 82.3 96.1 110.1 124.5 139.8 155.6 171.8 188.7 206.7 225.6 245.1
11.7 80.3 93.8 107.6 121.7 136.6 152.0 167.9 184.3 201.8 220.1 239.0
11.9 78.3 91.6 105.1 119.0 133.6 148.7 164.1 180.2 197.2 215.0 2333
12.2 76.4 89.5 102.8 116%4 130.7 145.5 160.5 176.2 192.8 210.1 2279
12.4 74.5 87.5 100.5 113.9 127.9 142.4 157.1 172.4 188.6 205.5 222.8
12.7 72.7 85.5 98.3 111.4 125.2 139.4 153.9 168.8 184.6 201.1 2179
13.0 83.5 96:2 109.1 122.6 136.6 150.7 165.4 180.8 196.8 213.2
13.2 81.7 94.1 106.9 120.1 133.8 147.7 162.1 177.2 192.8 208.8
13.5 79.8 92.1 104.7 117.7 131.2 144.8 158.9 173.6 189.0 204.6
13.7 78.1 90.2 102.6 1154 128.6 142.0 155.8 170.3 185.3 200.6
14.0 76.3 88.3 100.5 113.2 126.2 139.3 1529 167.1 181.7 196.7
14.2 86.5 98.5 111.0 123.8 136.7 150.0 163.9 178.3 193.0
14.5 84.7 96.6 108.9 121.5 134.2 147.3 161.0 175.1 189.4
14.7 83.0 94.7 106.8 119.2 131.8 144.6 158.1 171.9 186.0
15.0 81.3 929 104.9 117.1 129.4 142.1 155.3 168.9 182.7
15.2 79.6 91.1 102.9 115.0 127.1 139.6 152.6 165.9 179.5
15.5 89.4 101.0 1129 1249 137.2 150.0 163.1 176.4
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Values of L for Pipe Sizes 21320 mm and <1422 mm 0.D. (Cont’d)

Table 3-11M

Wall Thickness, t, mm

Depth,

d, xll’lm 10.3 11.1 11.9 12.7 14.3 15.9 17.5 19.1 20.6 22.2 23.8 25.4 27.0 28.6 30.2 31.8
15.7 87.7 99.2 111.0 122.8 134.9 147.5 160.4 1735
16.0 86.0 97.4 109.0 120.7 132.6 145.0 157.7 170.6
16.3 84.4 95.7 107.2 118.7 130.4 142.6 155.2 167.8
16.5 94.0 105.3 116.7 128.3 140.3 152.7 165.1
16.8 92.3 103.5 114.8 126.2 138.1 150.3 162.5
17.0 90.7 101.8 112.9 124.2 1359 147.9 160.0
17.3 89.1 100.1 111.1 122.2 133.8 145.6 157.5
17.5 87.6 98.4 109.3 1203 131.7 143.4 155.2
17.8 86.0 96.8 1045 118.4 129.7 141.3 152.8
18.0 95.2 105.8 116.6 127.8 139.2 150.6
18.3 93.6 104.1 114.8 1259 137.1 148.4
18.5 92.1 102.5 113.1 124.0 135.1 146.3
18.8 90:6 100.9 111.4 122.2 133.2 144.2
19.1 89.1 99.4 109.7 120.4 131.2 142.1
19.3 97.8 108.1 118.6 129.4 140.2
19.6 96.3 106.5 116.9 127.6 138.2
19.8 94.8 104.9 115.3 125.8 136.3
20.1 93.4 103.4 113.6 124.1 134.5
20.3 92.0 101.9 112.0 122.4 132.7
20.6 100.4 110.5 120.7 130.9
20.8 98.9 108.9 119.0 129.2
211 97.5 107.4 117.4 127.5
21.3 96.1 105.9 1159 125.8
21.6 104.5 114.3 124.2
21.8 103.0 112.8 122.6
221 101.6 111.3 121.0
224 100.2 109.9 119.4
22.6 98.9 108.4 1179
229 97.5 107.0 116.4
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