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FOREWORD

{This Foreword is not a part of ASME B31G-1991.}

It is recognized by pipeline companies that some sections of high pressure pipelines,
particularly those installed a number of years ago, have experienced some corrosion.
Where corrosion is found, pipeline operators have been deeply concerned about the need
for a method of determining the remaining strength of these corroded areas. If the
corrosion does not penetrate the pipe wall, what is the pressure containing capability of
the remaining pipe metal in terms of its ability to continue to operate safely at the
maximum allowable operating pressure (MAQOP) of the pipeline system? Thus, one of
the needs of the pipeline industry has been a procedure that will help operators, partic-
ularly field personnel, make decisions on existing pipelines, when exposed for any pur-
pose, as to whether any corroded region may be left in service or whether it needs to be
repaired or replaced. Such determinations must be based upon sound research and ex-
tensive testing in order to provide safe and conservative guidelines on which to base field
decisions. The Manual provides procedures to assist in this determination. -

Parts 2, 3, and 4 are based on Appendices G-6, G-7, and G-8 of the ASME Guide for
Gas Transmission and Distribution Piping Systems, 1983 Edition. They are included in
this Manual for use by field operators to determine the remaining strength of corroded
pipe. The technology is based on research done in the Columbus laboratories of the
Battelle Memorial Institute; specifically, their report Summary of Research to Determine
the Strength of Corroded Areas in Line Pipe, July 10, 1971.

A revision to the 1984 edition of the Manual was undertaken in 1989. The revision
includes a number of clarifications and corrections. The computer program presented in
Appendix B and used to produce a printed table of maximum acceptable corrosion
lengths for a given pipe diameter, and up to ten wall thicknesses of that diameter, was
upgraded.

This Manual was approved by ASME and subsequently by the American National
Standards Institute on May 20, 1991.
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ASME B31G-1991 1.1-1.2

PART 1
INTRODUCTION

1.1 SCOPE

The scope of this Manual includes all pipelines within the scope of the pipeline codes
that are part of ASME B31 Code for Pressure Piping, i.e., ASME B31.4, Liquid Trans-
portation Systems for Hydrocarbons, Liquid Petroleum Gas, Anhydrous Ammonia, and
Alcohols; ASME B31.8, Gas Transmission and Distribution Piping Systems; and ASME
B31.11, Slurry Transportation Piping Systems. Parts 2, 3, and 4 are based on material
included in ASME Guide for Gas Transmission and Distribution Piping Systems, 1983
Edition.

This Manual is not applicable to new construction covered under the B31 Code Sec-
tions. That is, it is not intended that this Manual be used to establish acceptance standards
for pipe that may have become corroded prior to or during fabrication and/or installation.

This Manual is intended solely for the purpose of providing guideline information for
the designer/owner/operator. Thus, the specific use of this Manual is the responsibility
of the designer/owner/operator. -

1.2 LIMITATIONS

(a) This Manual is limited to corrosion on weldable pipeline steels categorized as
carbon steels or high strength low alloy steels. Typical of these materials are those de-
scribed in ASTM A 53, A 106, and A 381, and API SL. (The current API 5L includes
all Grades formerly in API SLX and 5LS.)

(b) This Manual applies only to defects in the body of line pipe which have relatively
smooth contours and cause low stress concentration (e.g., electrolytic or galvanic corro-
sion, loss of wall thickness due to erosion).

(c) This procedure should not be used to evaluate the remaining strength of corroded
girth or longitudinal welds or related heat affected zones, defects caused by mechanical
damage, such as gouges and grooves, and defects introduced during pipe or plate man-
ufacture, such as seams, laps, rolled ends, scabs, or slivers.

(d) The criteria for corroded pipe to remain in service presented in this Manual are
based only upon the ability of the pipe to maintain structural integrity under internal
pressure. It should not be the sole criterion when the pipe is subject to significant sec-
ondary stresses (e.g., bending), particularly if the corrosion has a significant transverse
component.

(e) This procedure does not predict leaks or rupture failures.

{ Copyright© 1991 by the American Society of Mechanical Engineers. )
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1.3-1.4 ASME B31G-1991

1.3 INITIAL DEVELOPMENT

In the late 1960s, a major long-lines gas transmission pipeline company in conjunction
with the Battelle Memorial Institute in Columbus, Ohio, began a research effort to
examine the fracture initiation behavior of various kinds of corrosion defects in line pipe.
This included determining the relationship between the size of a defect and the level of
internal pressure that would cause the defect to leak or rupture. The testing by the gas
pipeline company and Battelle demonstrated that there was indeed a possibility of de-
veloping methodology and procedures to analyze varying degrees of corrosion of existing
pipelines. From this, an operator could make a valid determination as to whether the
pipelines could safely remain in service or should be repaired or replaced. As the aware-
ness of this research program grew, other transmission companies began to express con-
siderable interest.

Beginning in the early 1970s, the American Gas Association (AGA) Pipeline Research
Committee assumed responsibility for this activity and began developing methods for
predicting the pressure strength of line pipe containing various sizes of corrosion defects.

The overall objective of these experiments was to examine the fracture initiation be-
havior of various sizes of corrosion defects by determining the relationship between the
size of a defect and the level of internal pressure that would cause a leak or rupture.

1.4 METHODOLOGY AND RESEARCH PROCEDURES

The procedure contained in this Manual is based upon pressuring actual corroded pipe
to failure in an extensive series of full-size tests. Since there was pipe available that had
been removed from service and that had sustained corrosion damage, it seemed more
logical to test these full-size, actual field specimens, either in place or in a large, full-
scale test cell, rather than base these guidelines upon purely laboratory tests using ma-
chined defects. Several hundred full-scale pipe tests were conducted on all types of
defects to establish general defect behavior. Mathematical expressions to calculate the
pressure strength of corroded pipe materials were developed on the basis of these ex-
tensive tests. These mathematical expressions, although semiempirical, were founded
upon well established principles of fracture mechanics. The basis principle of fracture
mechanics is that the resistance of the material to unstable fracturing in the presence of
a defect is related to the size of the defect and an inherent metal property called tough-
ness. The tougher the material, the larger the flaw that can be tolerated before failure
will occur. Also, the bigger the defect, the lower the pressure at which a leak or rupture
will occur. These two features may seem obvious, but they form the basis of fracture
mechanics in terms of determining the real strength of pipe containing defects.

During 1970 and 1971, 47 pressure tests were conducted on several pipe sizes to
evaluate the effectiveness of the mathematical expressions in determining the strength
of corroded areas. The diameter of the pipe material examined ranged from 16 in.
through 30 in. and wall thickness varied from 0.312 in. through 0.375 in. The pipe ma-
terials have ranged in yield strength from about 25,000 psi for API SL Grade A-25 to
about 52,000 psi for SLX Grade X-52.

The mathematical expressions developed from the earlier experiments have been mod-
ified based on later test results and now provide reliable estimates of the failure pressures
for corrosion defects over the range of materials covered in this study. The experiments

Copyright© 1991 by the American Society of Mechanical Engineers.
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ASME B31G-1991 1.4-15

on corroded pipe indicated that line pipe steels have adequate toughness and that the
toughness is not a significant factor. The failure of blunt corrosion flaws is controlled by
their size and the flow stress or yield stress of the material.

Figure 1-1 shows the relationship between the full-size test failures and the criterion
for acceptance of corrosion pits in line pipe. The criterion is that they shall withstand a
pressure equal to a stress level of 100% of the specified minimum yield stress (SMYS).
The Figure is based on an assured parabolic profile of the corroded regions and presents
the maximum corrosion depth, divided by the pipe wall thickness, plotted against the
corrosion length, divided by the square root of the pipe radius times wall thickness. Each
of the data points plotted represents one full-size pipe experiment on corroded pipe, and
the number next to the data point represents the stress at failure pressure expressed as
percent SMYS. There are only 3 data points (experiments) that failed at pressure levels
below 100% SMYS, indicating the lack of severity of corrosion defects in general (note
that all three would be rejected by this criterion). The solid line shown on the Figure is
the line that identifies failure pressures of less than 100% SMYS. There are a number
of data points that are below this line, but all of them represent failures above 100%
SMYS. The fact that these are above 100% SMYS simply indicates that the criterion is
very conservative.

The acceptable region in the plot is the shaded region below and to the left of the
solid line. The Tables in Part 3 are based on corrosion depths and lengths determined
by this solid line. Corrosion pits that have depths and lengths that fall above the curve
are not acceptable, in accordance with the criteria presented herein, and the operating
pressure either has to be reduced, or the corrosion pit removed or repaired.

1.5 HOW TO USE THE MANUAL

Part 2, Determination of Maximum Allowable Longitudinal Extent of Corrosion, sets
forth the equations for determining the severity of the corroded areas. It tells the operator
how to measure the longitudinal extent and maximum depth of the corroded areas. One
can then use Eq. (2) of Part 2 to determine if the corroded area is serious.

However, it is recognized that most field operators will prefer a simpler method of
evaluating a corroded area. Therefore, Part 3, Tables for Corrosion Limits, evaluates Eq.
(2) and places the results in tabular form. This allows the field operator to make decisions
simply by going to a table after measuring the longitudinal extent and maximum depth
of the corroded area and making a choice.

Locate the table appropriate for the pipe O.D. and wall thickness. Look down the left
column and find the depth of corrosion that is equal to or the next number larger than
the measured maximum depth of the corroded area. Read across to the column headed
by the wall thickness or next number lower than the pipe’s nominal wall thickness to
determine the maximum allowable longitudinal extent of the corroded area for the depth
of corrosion. If the measured longitudinal extent of the corroded area is equal to or less
than the maximum allowable longitudinal extent of the corroded area determined from
the Table, the pipe strength is suitable for the present MAOP! and is capable of con-
taining a test pressure that will produce a stress of 100% SMYS of the pipe material.

'As used in this manual, the term MAOP shall represent maximum steady state operating pressure for pipelines
within the scope of ASME B31.4 and ASME B31.11 and maximum allowable operating pressure for pipelines
within the scope of ASME B31.8.

( Copyright© 1991 by the American Society of Mechanical Engineers. @ i
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ASME B31G-1991 1.5-1.8

The tables produce results which may be more conservative than Eq. (2) of Part 2.
The tables could show that the corroded area is unsuitable for the current MAQGP, but
Eq. (2) may show that it is. Therefore, it is possible for the corroded region to be rejected
by the tables, but found suitable by using Eq. (2).

If the tables and Eq. (2) both show the corroded region to be unsuitabe, it may still
be possible to establish suitability by one of the methods mentioned in para. 1.7. Another
alternative would be to lower the MAOP of the pipeline, if permitted by operating
conditions. Part 4 can be used to determine a lower MAOP that has the same safety
factor provided by Parts 2 and 3.

Regardless of which alternative is chosen, in all cases where the corroded region is to
be left in service, measures should be taken to arrest further corrosion. Such measures
should include coating the corroded region and, if indicated, increasing the cathodic
protection level.

Figure 1-2 , Procedure for Analysis of Corroded Pipe Strength, shows the steps nec-
essary to proceed through the evaluation of a corroded area on a pipeline in order to
determine if any corrective action is needed. The steps shown in the dashed boxes are
valid means of determining a safe operating pressure (or MAOP), but the procedures
for conducting these steps or the acceptance levels are not in this Manual.

1.6 THE MEANING OF ACCEPTANCE

(a) Any corroded region indicated as acceptable by the criteria of this Manual for
service at the established MAOP is capable of withstanding a hydrostatic pressure test
that will produce a stress of 100% of the pipe SMYS.

(b) Any corroded region indicated as acceptable for service at a reduced MAOP is
capable of withstanding a hydrostatic pressure test at a ratio above the MAOP equal to
the ratio of a 100% SMYS test to 72% SMYS operation (1.39:1). If a larger ratio is
desired, the reduced MAOP can be adjusted accordingly.

1.7 OTHER MEANS OF DETERMINING SAFE PIPELINE OPERATING PRESSURE

(a) The operator can make a more rigorous analysis of the corroded area to determine
the remaining strength by performing a fracture mechanics analysis based upon estab-
lished principles and practices using the actual profile of the corroded region.

(b) The operator can reestablish the MAOP by a complete hydrostatic pressure test

.that produces a minimum stress of 100% SMYS, or establish a lower MAOP based on
the pressure of a successful test conducted at a lower pressure.

(c) The procedures and acceptance criteria for conducting these alternative accept-

ance tests, either fracture mechanics analysis or hydrostatic tests, are not included in this
Manual.

1.8 COMPUTER PROGRAMS

Appendix A is a BASIC computer program, CRVL.BAS, devebped by Mr. Richard
L. Seifert and is based on the equations in Parts 2 and 4. It can be used to expedite the
evaluation procedure. Several examples of the program output are shown.

Copyright© 1991 by the American Society of Mechanical Engineers.
reproduction may be made of this material without written consent of ASME.
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FIG. 1-2 PROCEDURE FOR ANALYSIS OF CORRODED PIPE STRENGTH
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ASME B31G-1991 1.8

Appendix B is a BASIC computer program, CRLGTHU.BAS by Mr. Seifert, which is
an upgrade of CRLGTH.BAS, which was contained in the first printing of this Manual.
CRLGTH.BAS was used to produce some of the tables in Part 3. It required that the
BASIC program be modified slightly each time it was used. The new program
CRLGTHU.BAS does not require modification. It will produce a printed table of max-
imum acceptable corrosion lengths for a given pipe diameter, and up to ten wall thick-
nesses of that diameter. An example of a printed table by this program is included at
the end of Appendix B.

Both CRVL.BAS and CRLGTHU.BAS were written in BASIC for a specific computer/
printer combination and can be utilized by most state-of- the-art microprocessors. How-
ever, minor modifications may be necessary for use on other equipment or for other
purposes.

These computer programs are reproduced herein solely for the convenience of the

Manual user, and ASME and the auther make no claims as to their accuracy or effec-
tiveness.

Copyright© 1991 by the American Society of Mechanical Engineers. @ ) |
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ASME B31G-1991 ' Part 2

PART 2
DETERMINATION OF MAXIMUM ALLOWABLE
LONGITUDINAL.EXTENT OF CORROSION

The depth of a corrosion pit may be expressed as a percent of the nominal wall
thickness of the pipe by:

% pit depth = 100d/t (1)

where
d =measured maximum depth of the corroded area, in., as shown in Fig. 2-1
t =nominal wall thickness of the pipe, in. Additional wall thickness required for
concurrent external loads shall not be included in the calculations.
A contiguous corroded area having a maximum depth of more than 10% but less than
80% of the nominal wall thickness of the pipe should not extend along the longitudinal
axis of the pipe for a distance greater than that calculated from:

L = 1.12BVDr | “(2)
(L may also be determined from Tables 3-1 through 3-12 in Part 3.)
where
L =maximum allowable longitudinal extent of the corroded area, in., collinear with
L,, in Fig. 2-1

D =nominal outside diameter of the pipe, in.
B =a value which may be determined from the curve in Fig. 2-2 or from:

— _____.__.d/t ’ ——
b= \/(1.1 dn — 0.15) 1 @)

except that B may not exceed the value 4. If the corrosion depth is between 10%
and 17.5%, use B = 4.0 in Eq. (2).

Copyright© 1991 by the American Society of Mechanical Enginecrs. 9%7)@ 4:
(@
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ASME B31G-1991 Part 3

PART 3
TABLES FOR CORROSION LIMITS

‘The tables in this Part are calculated from the equations in Part 2. They provide a
ready reference of maximum corrosion lengths for a spectrum of pipe diameters, wall
thicknesses, and pit depths. These Tables may be used to determine the maximum al-
lowable longitudinal extent of a contiguous area of corrosion as given in Part 2.

_ (a) The corroded area must be clean to bare metal. Care should be taken when clean-
ing corroded areas of a pressurized pipeline. .

(b} Measure the maximum depth of the corroded area d and the longitudinal extent
of the corroded area as shown in Fig. 2-1.

(c) Determine the size (NPS) of the pipe and nominal wall thickness.

(d) Turn to the page in the Table corresponding to the size (NPS) of the pipe.

(e) Locate the row showing a depth equal to the measured maximum depth of the
corroded area. If the exact measured value is not listed, choose the row showing the
NEXT GREATER DEPTH.

(f) Scan across to the column showing the wall thickness of the pipe. If the nominal
wall thickness is not listed, use the column for the NEXT THINNER WALL. The value
L found at the intersection of the wall thickness column and depth row is the maximum
allowable longitudinal extent of such a corroded area.

(g) The tables in Part 3 produce results which may be more conservative than those
obtained from the equations in Part 2. Therefore, the tables could show that a given
corroded area is unsuitable for the current MAOP, but the use of the equations in Part
2 may show that it is acceptable.

13
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Table 3-1

ASME B31G-1991

TABLE 3-1 VALUES OF L FOR PIPE SIZES > NPS 2 AND < NPS 6

Depth, -Wall Thickness, t, in.

d, in. 0.083 0.109 0.125 0.141 0.154 0172 0.188 0.218
0.01 2 e areee e e e e
0.02 5hs 1% 2% 2% 2% 2% i L.
0.03 Y2 /] 1% 1% 1% 2’4 3 3%

004 Y% £ Y s 14 1% 1% 2%
0.05 he he %s WY 3he 1 1% 1%
0.06 Ya % A Y%e e Yie e 1%
007 ... e he Y %he Wie Ya 1~
008 ... he Y% he Y %hs e Ve
009 ..., ... he % he % % %
010 ... L. Vs e % e 7] e
{125 1 She % e 7] h
012 ool aaes iaeee e %he % A6 e
0.13 L. e e e e She % 7!
0.14 ... s e e e e Ya /i
L0 20 T She, e
0.6 L. e e e e e e Ya
2O %
14

ade

Copyright© 1991 by the American Soci
eproduction may F thi i

of Mechanical Engineers.

nsent of ASME.

%@ ;



ASME B31G-1991 Table 3-2

TABLE 3-2 VALUES OF L FOR PIPE SIZES = NPS 6 AND < NPS 10

Depth, Wall Thickness, t, in.
d, in, 0.083 0.125 0.156 0.188 0.203 0.219 0.250 0.312
0.010 K
0.020 1A 4% 4% S e e e e
0.030 K 14 3% 5 5% 5% 54 ...,
- 0.040 % 1Y 1% 2%%he 3% 4% 5% 66
0.050 2 Yhe 1% 1%e 2% 2% 3% 676
0.060 he e 1 1% 1% 2%e 2'e 4
0.070  ..... Wie e 1% 1% 1Y% 2% 3%
0080 ..... %e J Whe 1% 1% 1he 1% 2"
00% ... Y Y 1 1% 1% 1% 2%
0100  ..... he s " 1 1% 1% 2
L4281 %e e % i 1% 1%
o120 ..., L. %he Ya - Yhe e 1% 1%
0.130 et e i e Y % 1% 1he
0140 ... ... ’ % e e e 1%
0150 ... Ll ol %e s Ya % 1%
0160 ..... 0 Lolo0 0 Lliee e, %e e Ve 1%
0170 L. e e e e - £’} ¥s 1%
L0 0 10 Ya 1%
0.190 e e e e ke 1
0.200  LoLoo 0 Lo diiee deeee e e a e
192725 1 1 A /3
0.220 Ceden e s e e e
0.230 ... e e aeeee e e Ve
0.240 ... ol e aiee e v %
15
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Table 3-3 ASME B31G-1891

TABLE 3-3 VALUES OF L FOR PIPE SIZES = NPS 10 AND < NPS 16

Depth, Wall Thickness, ¢, in.
d, in. 0.156 0.219 0.250 0.307 0.344 0.365 0.438 0.500
0.020 B%6 it i e e e e e
0.030 4% 3 7 T
0.040 27he 5'%e 7% 8% 8% 8 ... ...
0.050 1% 34 4146 8% 8% 8% 9% 10%
0.060 17he 2% 3% 5% 8% 8% 9% 10%
0.070 1% 2% 2'%e 4% 5% 6% 9% 10%
0.080 e 1% 2% 3% 4% 4% 8% 10%
0.090 e 1%s 1'% 2% 34 3% 6% 9%
0.100 Yo 176 1% 2% 3 3% 4% 6'%6
0.110 ¥ 1%e 1%e 2% 2% 2% 4% 5%
0.120 e 1Y% 1%e 2 2% 2% 3% 46
0130 ..... 1 1% 1'% 2% 2% 3% EVA
0.140 ..... Yhe 1Y 1" 2 2% 3 3%
0150 ..., h 1% 1% 1% 2% 2% 3%
0160 ... Yhe 1Ye 17 .14 1% 2% 3%e
0170 ..... 2 1 1% 1% 1'% 2% 2%
0180 ... L. YShe 1%s 1%e 1" 2% 2Y
01%0 ..., L. % 1% Ths 1% 2% 2%
0200  .....  ..... Ve T 1% 14 2 2he
0210 ... Loeee e 1% - 1% 17he 1% 2%
0.220 ... oieee e 1% 1% . Pa 1% 2%
0.230 ..... ... Ll 1 1%e 1% 1% 2%
0.240 e e e She 1% 1% 16 2'%s
0250 ... LLoo0 0 Llee el 1% Ve 1%e 1%
0.260 ..., oo aaaee e, 1'%e 1'% 1 14
0.270 L. Laiee ieeee e 1 1% Vhe 16
0.280 ..... e e e e 1% 1% 1%
0290 ... ool aeeee e e 1 1% 1'e
0300 ... i ieee e i e 1% 1%
0310 Lo e s e aiee e Y 1%
0320 L. e i e e e 1% 1%
0330 ..., ... Ll S 1% Vhe
0.340 ... s i e e e 1% 1%
0350 .. e e e adeee 116 1%
0.360 L. e e e aei e e e 1%e
0.370 i et e e e e i 1%
0380 ... L e e e e 1%
25 0 1%
0.400 ... Looe e e Ve e e e
0410 ... Lo e e aiaae il e
16
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ASME B31G-1991 Table 3-4
TABLE 3-4 VALUES OF L FOR PIPE SIZES > NPS 16 AND < NPS 20

Depth, Wall Thickness, ¢, in.
d, in. 0.188 0.250 0.312 0.344 0.375 0.438 0.500 0.625
0.u20 7% o e e e e e e
0.030 7Y 8'e L ia. et e e e e
0.040 4% 8% 10 104 O
0.050 3% 6 10 104 11 1% 126 ...
0.060 2% 4'% 7hs 10% 11 114 12 ...
0.070 2 3% 5% 6% 8% 117 12%%e 14%e
0.080 1Y 2% 4%, 5% 6% 10%e 12M%e 14%6
0.090 1A 2% 3% 4% 5'%e 77he 11%e 14%e
0.100 % 2'%A 3% 3% 4% 6 8'% 14%e
0.110 1% 1% 2% 3% 3% 5% 6’ 13%
0.120 1% 1% 24 2'%e 3% 4% 5% 10%e
0.130 1% 1% 2V 2 3% 4 5% 8%
0.140 e 1'% 2% 2% 2% 3% 4% 7%
0.150 3 1% 1'%s 2% 2% 3% 4% 6%
0160 ..., 1%s 1'%, 2% 2% 3% 3 5'5/19
0w ..., 1% 16 2 o 2% 2%, 3% 5%
6180  ..... 1 1% 1% 2% 2% 3% 5
01%0  ..... 1% 1% 1% 2 2% 3%e 4%
0200  ..... 1 1% 1% - 1% 2%s 3 4%
0.210 beere o aeeas 1% 1% 1'% 2% 2°%A 4%
0220  ..... ... 1% 1% 134 2%e 2V%e " 3%
0.236 ..., ..., 1% 17%s 16 2% 2% -3
0240 ..., ... 1% 1% 1%he 2 2 3
0250 ... Lol ... 1% 1% 1% 2% 3%
0.260  .....  ..... ..., 1% 1%e 14 2% 3%
0270 ... oio0. .. . 13 15 1% 2% 3%
0280 ..., Looa. aiiee e, 1%he 16 2% 3
0290 ..., Looo. oo o 1% 1% 2%e 2%
0300 ..., Lo Loool 0 daa 1Y 1% 1'% 2%
0310 L0 s e e i 1% 1% 2%
0320 L.l Looal Laaae adeee i, 14 1'% 2%
0330 Ll oo e e e 1he 1% 24
0340 ... iin e e e 1% 1" 2hs
0350 L. oaa e i i, 1% 1% - 2%
0360 ... . e e e i 1% 2%e
0370 L e i e e e 1%e 2%
0380 ... Lol oo el 1'% 2%e
0390 Ll e ciii e e 1he 2%
0400 ... Loaos aiies e adeee e 17he 2%
0410 ... .. Looos aeaee e e e 2
L 1%
0430 L. L s e ae e e 17
0440 ..., ... Lol e e e e 174
0.450 L. oL o e i e 1'%
0460 ... il i e e e e 1%
L 1%
L 1%
0480 ... i e e e e 1%
0.500 ... Lo oo e e i 1%
0510 L e e e e e e i
17
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Table 3-5 ASME B31G-1991

TABLE 3-5 VALUES OF L FOR PIPE SIZES > NPS 20 AND < NPS 24

Depth, Wall Thickness, ¢, in.

d, in. 0.219 0.250 0.344 0.406 0.469 0.500 0.562 0.625
0.030 9% L
0.040 8% 10 LA
0.050 4% 6% 11% 12% 13% 4% ... ...,
0.060 3%s 4% 11% 12% 13% 14%e i5 ..
0.070 2% 36 7% 12% 13% 14% 15 15'%s
0.080 2% 3% 5% 8% 13% 14%¢ 15 15'%6
0.090 2% 2" 4% 6'%e 10%6 12'%, 15 15'%e¢
0.100 1% 2% 4% 5'%e 7%%he 9% 14'% 156
0.110 1% 2% 3% 4% 6% 7V 104 15%
0.120 1% 1'% 3% 4% 5% 6% 8'%6 1%
0.130 1% 1%, 3 3% 5% 5% 7%he 9%e
0.140 1% 1146 2% 3%s 4% 5% 6% 8%
0.150 1% 1% 2% 3% 4% 4% 5% 7he
0.160 1% 174 2% 3% 3% 4% 5% 6%
0.170 1Y%e 1% 2% 2% 3% 4% 4% 6%
0180  ..... 1 2% pAL TS 3%he 3% 4% 5%
0190 ... 1%e 2 2% 3%e 3% 4%he 5%
0200  ..... i 14 2N 3% 3% 4% 475
0210 ..., ... 16 2% 2’ Ie 3% 4%
0220  ..... ... 16 2%¢ 2% 3%e 3% 4%
0230 ..., ... 1% 24 2% 2% 3% 4%
02490  ..... ... 1%e 2 2 2% 3% 3%
0.250 ..... ... 1'4 1'% 2he 2% 3%e 3%
0260 ... ... 176 1% 2% 2% 3% 3%
02720 ... L 1% 1% 2Y 2%he 2%, 376
0280  ..... ... Ll 1" 2'% 2% 2% 3%
0290 ..., ... L 1% 2% 2Ys 2% 3%
0300  ..... ... L. 1% 2 2% 2% 3%
0310 ... aells o 1'% 1'% 2% 2%e 3
0320 ... ... L 176 VA 26 2%he 2°%
0330 ... e . 1'% 2 2% 2%
0340 ..., oo e e 1% 1'% 2% 2%
035  ..... ... e e 1o 1}/ 2% 2%
0360 ... Lo aaas e 1% 1 2% 2%
0370 ... e e e 1%s 1% 2% 2
0380 ..., e e aedee e 1'% 2% 2%he
0390 ... Lo oo e e 1% 2 2%
0.400 ... ... e e i 1% 1'% 2%he
0.410 ... e e e e e 1% 2%
L 7 1% 2%
0.430 ... oo i e aeeee 1% 2%
0.440 ... Ll e aeaee e e 134 26
0.450 ..... ..., i e S e e 2
0.460 ceeee heeen ereee eeaen 1'%
0.470 ... et e e e e e 1'%
0480 ... . e e e e e 14
0490 ... e e e e e e 1%
0.500  Loo. e e e e e e 1%

0510 - L.... Lol i e e




ASME B31G-1991 Table 3-6

TABLE 3-6 VALUES OF L FOR PIPE SIZES > NPS 24 AND < NPS 30

Depth, Wall Thickness, t, in.
d, in. 0.250 0.312 0.375 0.438 0.469 0.500 0.562 0.625
0.030 N
0.040 11 12% 13%e ... e e e
0.050 7% 12% 13%s 14% 15 15% ...
0.060 5%s 9% 13%s 14% 15 15% 167 ...
0.070 4 6% . 10"%e 14% 15 15% 16% 17%
0.080 3% 5% 7% 12% 15 15'% 167 17% .
0.090 2'%s 4% 6% 9% 1% 14 167 17%
0.100 2% 3% 5% 7% 8" 10% 15%¢ 17%
0.110 2% 3% 4% 6% 7Y% 8% 11% 16'%s
0.120 2% 3% 4% 5% 6% 7% 9% 12%
0.130 2 2%s 3% 4Vhs 5% 6% 8% 10%
0.140 1% 2% 3% B%he 5l 51 7% 9%
0.150 1% 2% - 3% 4% 4% 5% 676 8%
0.160 1% 2% 3 3346 4% 4%, 5% 7V
- 0.170 1% 2% 2% 3% 4 4% 5% 6%
0.180 1% 2 - 2% 3% 3% 4Y 5% 6%
0.190 1%s 1% 2% I%e 3% 3% 4%, 5146
0.200 1% 1% 2% 3 3% 3 4% 5%
0210 ..... 1" 2Ya 2% 3% 3% 436 5
0220 ..... 1% 2% W 3 3% 4 4%,
0230  ..... 1% 2% 2% 2% 3% 3% A
0240  ..... 1% 1'% 2% 2% 3% 3% 4%
0250  ..... ... 1% 2% 2% 2% 3% 4%
0260 .....  ..... : 1% 2% 2% 2'%s 3% 3%
0270 ... ... 1 2%s 2%he 2 3%e 3%,
0280  ..... ... 1% 2'% 2% 2% 3% 3%
0290  .....  ..... 1% 2 2% 2% 3 3%
0300  .....  ..... 1% 1'% 2% 2% 2% 3%
0.310 Vh 2% 2% 2% 3%
0320 ..., ... ... 1%, 2 2% 2% 3%
0330 ... ...l 1% 1'% 2% 2% 3%
0340 ... el 1% 1 2% 2% 3
0350 ... ... 1% 1'% 2% 2%he 2%
0360 ... e e 1% 2 2% 2%
0.370 ... e e 1%e 1% 2%e 2%
0380 ... e e 17 2% 2%
0.390 oL e e e e 1% 2% 2%
0400 - ... e el % 2% 2%
0.410 e e e i 2% 2%he
0420 oot e e e s 2 2%
0430 ... L e s 1'% 2%
0.440 ... e e e s 4 2%
0450 it e e il i s %
0460 ..t e el 2%
0.870 ot e e s 2%
L 2'%e
0.490 i e e i s 2
0.500 e e e s 1'%
0.510 i e e e s
19
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Table 3-7 ASME B31G-1991

TABLE 3-7 VALUES OF L FOR PIPE SIZES > NPS 30 AND < NPS 36

Depth, Wall Thickness, t, in.
d, in. 0.250 0.312 0.375 0.438 0.500 0.625 0.688
0.030 12% oo i e e e
0.040 12% 13'%e i5 e e e
0.050 8% 13 15 16% 7% ... L.
0.060 5" 10% 15 16% 7% ... L.
0.070 44 7% 12% 16'% 17% 19% 20%
0.080 3% 5'%e 8'%e 14 17 19% 20°4
0.090 3% 4% 6'%6 10%s 15" 19% 20% -
0.100 2% 4%he 5% 8%s 1% 19% 20%
0.110 2% 3% 5% 7 hs 18'%¢ 20%
0.120 2% 3% 4% 6% 8% 14% 20%
0.130 2% kY 4%e 5% 7’he 114 15%%4,
0.140 2% 2% 3% 5 6% 10%e 13%e-
0.150 174 2 3%e 4% 5'%e 9 1M
0.160 1% 2% 3% 4% 5% . 8%s 9%
0.170 1'% 2% 3% 4 4% 7% 9
0.180 1%e 2% 2%%he 3% 4% 6% 8%
0.190 1he 2% 2Y 3% 4% 6% 7%s
0.200 1% 2 2% 3% 4% 5% 7%
0210 ... 14 24 3% 3% 5% 6%
0220 ... RN 2% 3 3% - 5%s 6%
0230 ... 1" 2 2% 3%, 5%e 5%
0.240 s 1% 2% 2% 3% 4V 5%
025 ... Lol 2% 2% 3% 4% 5%
0200 ... Ll 2 2% 3% 47he 5%
0.270 ... L. 1'% 2% 3 4% 4%,
0280 ..., ..., 1'% 24 2% 4% 4%
0290 ..., L., 1% 2 2%, 3%, 4%
0360 ..., L. 1" 2% 2% 3% 4%
0.310 . 2% 2% 3'%e 4%
0320 ... LLoae Ll 2 2 3%e 4%
0330 ... Lo Ll 1'% 27 3% 4
0340 .. ... Lo L. VA 2% 3%s 3
0350 ..... L. e 1% 2% 3V 3%
0360 ... L. aaod e, 2% 3'A 3%
0370 ... e 2% 3'%s 3%
0380  ..... L. aiaas e 2% 2% 3%
0390 ..., L. i 2 2'h 3%
0400 ... L. aaeee e 1'% 2% 3%
0.410 e e R e el 2% 3%
0.420 ... oo e e e 26 3'%
0430 ... oo e i 2% 3
0440 ... LLooo e e 2%, 2%
0450 ... Lloeo caes e e 27%hs 2%
0460 ..., oo e e e 2% 2%
0470 ... L. aaaoo el 2% 2%
0480 ..., oo e e 2% 2V
0490 ... o e e 2% 2%
0.500 ... e e e e 2Y%e 2%
0.510 L. eee e ae e s 2'h
0.520 ... e e e e 2%
0530 . e e i i e 24
0.540 ... e e e e e 2%
0550 ... i aaaee i e e 2%
0560 e e e e e e e
20
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ASME B31G-1991 ~Table 3-8

TABLE 3-8 VALUES OF L FOR PIPE SIZES = NPS 36 AND < NPS 42

Depth, Wall Thickness, t, in.

d, in. 0.250 0.281 0.312 0.375 0.406 0.469 0.562 0.688
0.030 13%e I
0.040 137 14% 15 167 oo e e e
0.050 9 13% 15 167 17'% 8% ... L.
0.060 6% 8Ys 1'% 16/ 17 187%s 20 ...
0.070 4'%hs 6%n 7'h 13% 17% 187 20 22%.
0.080 4'h - 5% 6'% 9% 1A 187 20'% 22%m
0.090 3%, 4% 5% 7% 9% 131" 20% 22%s
0.100 3 3% 4% 6w 7 10°4 18'%n 22%s
0.110 2p 3% 4'% 5% 6% 8h 14'% 22%s
0.120 2% 3% 3% 5% 5%, VAT 11% 225
0.130 2% 2°%h 3w 4% 5% 6w 9% 17%
0.140 2Y 2" 3% 4 4%, 6 8% 14°hs
0.150 2V 2% 2% 3'%he 4°he 5% 7'k 12%w
0.160 1% 2% 2% 3% 4'4 5% 7% 10"
0.170 1'%, 2% 2% 3N Jh 4% 6% 9 Vi
0.180 1'% 2% 2'he 3 I 4%, 6% 9
0.190 1% 1% 2% 3% 3% 4% 5%y 8%
0.200 1R 1"ie 2% 2% 3% 4% 5% 7%
0210 ... 1% 2%, 2 3% 3A 5% 7%
0.220 e 1% 1% 2 2'%e 3" A% (5%
0230 ... L. 1A 2 2" 3% 4" 6Y:
0240 ... Ll 1 2% 2" 3% 4he 6%n
0250 ..., Ll L. 2% 2% 3% 4 S5k
0.260 PN e e 2% 2 3% 4'% S5%
0270 ... Lo i 2% 2% 3 3% 5%ha
0280  ..... ... L. 2 2%, 2% 3" 5%e
0290 ..., L. L. 15%a 2% 2% 3 5
0300 ... L. e e 1% 2% 2V 3% 4'Ye
0310 ... oo e 2 2% 3%he 41
0320 ... Lo Loaas oo 1%, 2% 3%, - 4%
0330 ... L e e i 2% 3% 4%
0340 ... L. oo e 2%, e 44
0350 ... Lol e e e, 2% 3 4%
0360 ... Lol. e e 2% 2% 4

L0 7 2% 2% 3
0380 ... oo s e e e 2% 3%
0390 L. Lo oo e e e 2", 3%
0400 ..... : eege seean aeewe aeees eaaa. 2% 3%
0.410 Lolo. . 2 3
0420 ... Lol e e e 2 3%
0430 ... ool ool e e 2% 3%
0440 ... LlolL L e e e 2% 3%
0.450 e e e s e e 3
0.460 ... Lol oLl Ll e e 3%
0470 Lo ais i e e e e 3
0480 L.l Lol i e e e e 2%
0490 L. L s e ieaee e 2
0.500 L. L L i il e e 2%
0510 oL o e e e e 2%
0.520 L. oL e e iiae e i 2
0.530 oL i e e e s aeees e 2%
0.540 e e e e e s 2%
0.550 L. Lo L i e e e 2
0560 L. il e e e e e

21
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Table 3-9 ASME B31G-1991

TABLE 3-9 VALUES OF L FOR PIPE SIZES > NPS 42 AND < NPS 48

Depth, Wall Thickness, t, in.

d, in. 0.344 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.7506
0030 ..., Lo aiel. . e e e e e e
0.040 17 e aweas e eesee e e e aeaa
0.050 17 18% 19%e 19% 20% ... a0 Loias el
0.060 17 182 19%s 194 20% 2% ... L. L.
0.070 10" 18% 19%s 19% 20 21% 22'%e 24% .....
0.080 8% 12%4 16%s 19% 20% 21% 22'%e 24%; 25%
0.090 6% 9% 12%e 14%, 18%s 21% 22%%he 24, 25%
0.100 5'%e 8% 9% 11% 13% 207 22'%s 24 25%
0.110 5% 7% 8% 9% 114 15% 227%s 24%s 25%
0,120 4% 6%e 7' 8% 9% 12% . 17%s 24 25%
0.130 4% 5'"%s 6 7k 8% 10% 14 18% 25'%
0.140 4 5%s 5% 6'%e 7Y 9% 126 15%s 20
0.150 3Me 4% 5%s 6'% H'%e 8% 10% 13%s 16'%e
0.160 3% 4’he 5%s 5% 6% 7% 9% 11%6 14%6
0.170 3% 4% 4% 5% 57 7he 8% 10% 12%
0.180 3%s 3% 4’ 4% 5% 6'e 8% 96 1%
0.190 2% 36 4% 4% 5%e 6% 7% 9 10'Vie
0.200 2% 3% 3% 47he 4% 54 7e 8% 9%
0210 2% 3% 3% 4% 4% 5% 6% 7%k 9%
0.220 26 3%e 3% 4 4% 5%s 6% 7% 8%
0.230 24 3% 3% 3% 4% 5%e 6 7 8'%
0.240 2% 2% 3% 3% 4 4% 5% 6''e 7%
0.250 2% 2% 3% 3% 34 4% 5% 6% 7%
0.260 2% 2V 3 3% 3" 4% 5% 6% 7
0.270 1% 2%s . 2% 3% 3%e 4 5 5% 6'%e
0280  ..... 2he 2% 3% 3%e 4% 4% 5% 6%e
0290  ..... 2% 2" 3 3% 3% 4% 5% 6%
0300 ... 2V 2% 2% 3% 3% 4 5% 6
6310 ..., 2% 2'% 2% 3% 3% Ahe 5'%s 5%
0320  ..... 2% 2% 2V%e 2% 3% 4% 47 5%
0330 ..., ... 2%he 2% 2% 3%, 4% 46 5%
0340  ..... ... 2% 2% 2% 3%e 3% 4% - 5%
0350  ..... ... 2% 2% 2% 3% 3% 4he 5%e
0360 ... ... L.l 2% 24 3'% 36 4% 4%%he
0370 ... Ll e 2% 2% 3% 3% 4% 4%
0380 ..., ... aaaee e 2%he 2%hs 3% 4% 4%
0390 ... .. . N 2% 2% 3%hs 3% 4%
0400 ..., ... aaaee o 2% 2% 3% 3% 4he
0410 ... ... aeie e e 2% 3% 3% 4hs
0.420 ... Lol e e e 2% 3% 3 4%s
0.430 ... Lol Lol iiiie i, 2%s 36 3% 4%
0440 ... ... e e e 2% 3 3% 4
0450 ... eeeeneeee i PR 2'%he 3% 3%
0460 ... o e i eeee e 2'%e 3% 3%
0470 ... e e e e e 2% 3% 3%
0480 ... i e e el . 2"%e 3% 3%
0.490 ... e eeeee e e e 2% 3% 3%e
0500 ... e e e e i 2% 3 3%
0510 ... LLii. oo e e e 2%e 3%
0.520 RN et e e e 2% 3%




ASME B31G-1991

TABLE 3-9 VALUES OF L FOR PIPE SIZES > NPS 42 AND < NPS 48

Table 3-9.

Wall Thickness, ¢, in. . Depth,
0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250 d, in.
e e e e 0.030
........................................ 0.040
........................................ 0.050
........................................ 0.060
........................................ 0.070
................................... 0.080
26%s 27%6  cieie aiie e eeee e e 0.090
26%s 27%s 2B% L. et e aiiee e 0.100
26%e 27%e 28% 29%e 29%e ... aiiee i, 0.110
26%s 27%s 28% 29%¢ 29'%s 30'%s 1% ..., 0.120
26%e 27%s 28% 29% 29" 30'%e 31% 32%e 0.130
26%s 27%s 28% 29%s 29%%e 30 31% 32%e 0.140
21% 27%s 28% 296 29'%e 306 31% 32%e 0.150
18%s 23% 28% 29%e 29'%e 30'%e 31% 327%s 0.160
15% 19%e 24" 29%e 29%%s 30"%s 31% 32%e 0.170
14 17 20'%s 26% 29'%, 30346 31% 32%e 0.180
12'"% 15% 18% 22'% 27% 30'% 31% 327%s 0.190
11% 13%%s 16% 19%s 23% 29%, 3% 3276 0.200
10% 12%e 14% 17% 20%s 24%s 30%s 32% 0.210
10 115 13%s 15% 18%s 21%%, 26 31% 0.220
9%s 10% 12%s 14% 16% 19%s 23 27%s 0.230
8% 10% 11% 13%s 15%s 17'%se 20" 24% 0.240
8% 96 11%e 12%e 14%s 16% 18%%he 21% 0.250
8 936 10%s 11% 13% 15% 17% 19%e 0.260
7'%s 8% 9% 116 12% 14Y% - 16% 18%s 0.270
7°h 8% 9% 10% 11'%e 13%s 15% 17 0.280
7he 8 9 10% 11%e 12'%s 14% 15%e 0.290
6'%s 7% 8% 96 10", 12%s 13% 15%s 0.300
6%s .7:‘/3 8%s 9V 10%s 1'% 12'%e 14% 0.310
6% 7% 8 8'%e 9% 11 12% 13%e 0.320
6'%% 6’ 7%, 8% 9% 10%e 11%e 12'%s 0.330
5% 6'Vis 7% 8% e 10%e 11% 12% 0.340
5% 676 7% 8 8% 9% - 10%e 11 0.350
5%s 6 7 7% 8% 9% 10%e 11%e 0.360
5% 6% 6% 74 8%e 9% 10%e . 11 0.370
5% 5% 6%e 7%hs 8%s 8% 9%, 10% 0.380
5% 5% 6% 7'%s 7'%e 8%s 9%he 10%s 0.390
5 5%s 6% 6% 7% 8% 9% 10 0.400
4% 5% 6'%s 6'"%e 7% 8% 8% 914 0.410
4% 5% 5% 6% 7% 7% 8% 9% 0.420
4% 5%s 5% 6% 7 VAL 8% 9'% 0.430
4% 5'%s 5% 6% 6% 7% 8% 8% 0.440
4’he 4%%he 5% 6% 6'Ys 7%he 8 8%, 0.450
4%he 4 5% 5% 6% 7% 7% 876 0.460
4% 4%, 5% 5% 6% 7 7% 8Y 0.470
4% 4 5% 5% 6% 6'%e Ths 8% 0.480.
4 4% 5% 5%e 6% 616 7% 7% 0.490
3% 47hs 4% 5%e 6 6%e 7% 7'e 0.500
ki) 4% 4% 5%s 5% 6% 6'%e 7%he 0.510
3% 4% 4% 5% 5% 6% 6"e 7% 0.520
23 {table continues)
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' Table 3-9 ' o . ASMEB31G-1991
TABLE3-9 VALUES OF L FOR PIPE SIZES > NPS 42 AND < NPS 48 (CONT'D)

Depth, : , Wall Thickness, t, in.
d, in. 0344 0.406 0.438 0.469 0.500 - 0.562 0.625 0.688 0.750

0530 ..., Loaeo
0540  ..... oo Ll
0.55¢  ..... .. e e
0560  ..... ..... .ol
0.570 veese  aeeus eeses

0580  ..... ..... s
L0590 ... el el
0.600 e e e
0.610
0.620 e e

0630 ...e. eeiir e e
0640 ... eeeer el e e e e e
0.650 ... aeen. Cheer e e ...
0660 ... .. e e
0670 st i e e e

0.680 ..... cibee
0690  ..... ... ool el
700  ..... ... v e e
0710 ..., ... e e
0720  .....  ..... © dsees sseas sesss auses ssess aeses anees

X
0740 .. ... L.... L.
L0207 2.0 A
0760 ... e e e
0770 ..... T

0780  ..... .. cieie e
0.790 L. ciei cies eeeen eeeen ewes e e e
0800  ..... ... el el e
0810 ... Lliih aaeln iene e
0820  ..... ... ... ceevs eenee

0830 ciih eeer e e e e e
0840 ... ... .. e e e e
0.850  cieih e e eeee e el
0.860 ... e e aeenl e e ‘
;721 T

0.880 ..... ... ceeer cheen eeees aaees
0890  ..... ..o aeeee el ceted ereee aease asren eesas
0900 ... it eee eeeee eaeee e
L1 1 P
0.920  ..... ceie el eeen e RPN

0930  ..... ... aaeo e
0.940 ceee e e T T T
0.950 ... aiiie iiee eeese eeees aeaan
0.960 ..., c.iih eeen eeeee e ceeeeeeeeeeeleee e
0.970 ..... ciiih ceieh veeee e aeaes

0980  ..... ... aaa e e e
0990 ..., it eieee eeeee e eeaen
1.000 ... ceeih e eeeee aeeee eeeen
1.010 ... e i e s seeen

..... e v 2% 3%
..... 2% 3%
.......... P e 2% 34
......................... 3% -
............... A veeen 3

.......... e e 2'%s

....................

...............

.........................

.........................

..........

e v e v e e . teaad  seere e seos

..............................

.....................

....................

....................

...............

...............

...............

...............

.........................

..........

...............
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ASME B31G-1991 ' Table 3-9

TABLE 3-¢ VALUES OF L FOR PIPE SIZES > NPS 42 AND < NPS 48 (CONT'D)

Wall Thickness, ¢, in. Depth,

0.812 » 0.875 0.938 1.000 1.062 1.125 1.188 1.250 d, in.
3 $As 4% 5% 5% 6'% 6'%e 7Ve 0.530
3% 444 4% 5 5% 6 6% 7% 0.540
3% 4 47A¢ 4%%e 5% 5% Y 6'%e 0.550
3% 3% 4% 4% 5%s 5% 6% 6'¥e 0.560
e kY 4% - 4Y 5% 516 6% 6'%s 0.570
3% k1A 4% 4% 5% 5% 6'%s 6% 0.580
3% 3% 4% 4% 5 5% 6 6% 0.590
3% 3% 446 4% 4%he 5% 5% 6% 0.600
e 3% 4 Hhe 4% 5% 5% 6% 0.610
3% 3% 3% 4% L 5% 5% 6'a 0.620
ke P % A% 4% 5% 5% 6%s - 0.630
3 % 3% e 4% 5% 5% 5% 0.640
..... e LA 4% 4% 4% 5% 5'%e 0.650
..... 3% 3% 4% 4he 475 5% 5% 0.660
..... 3% 3% 4 4% 4% S% 5" 0.670.
..... 3% 3%e 3%s - Bhe T 4% 5% - 5%e 0.680
..... 3% 3% 3% : 4% 4% 5% 5% 0.690
..... 3% I 3% 43¢ 4% 5 5%e 0.700
.......... 3% 3% 4'4 4% . 4%%he S%s 0.710
......... : 3% 3% FUR &% 4% 5% 0.720
.......... I 3% 4 4% 4% 5% 0.730
.......... 3% 3%s - 3% 4hs 4 5% 0.740
eeee e 3% 3% kY 4, 4% 5 0.750
............... 3% 3%, 4% 4% 4% 0.760
............... 3% 3% 4% 4% 47 0.770
............... 3% 3Vhe 46 47he 4% 0.780
............... 3% 3" 4 4% 4% 0.790
............... 3% 3% 3%, 4% 4% 0.800
.................... 3% 3¢ 4% 4% 0.810
.................... 3% 34 4% 4% e 0.820
.................... 3%s 3%, 4% 4'% 0.830
............... . 3% 3% 4% 4% 0.840
......................... 3 4% 4% 0.850
......................... 3% 4 45he 0.860
............... . Ceea e 3% 384 4Y, 0.870
.......... 3%, 3% 4Y, 0.880
......................... 3% 3% 4% 0.890
..... Yhe 3% 4% 0.900
.............................. 3% 4'%e 0.910
.............................. 3 4 0.920
el e e edee e e 3% 3% 0.930
Ceeee e e e e e 3% 3% 0.940
.............................. 3% V4 0.950
.................... : 3% 0.960
................................... 3% 0.970
.......... % 0.980
................................... 3, 0.990
..... 3% 1.000
........................................ 1.010
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Table 3-10 ASME B31G-1991

TABLE 3-10 VALUES OF L FOR PIPE SIZES > NPS 48 AND < NPS 52

Depth, . Wall Thickness, ¢, in.
d, in. 0.344 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750
0.030 L. e et et et e e e
0.040 18%6 i et e e e e i
0.050 18%e 19% 20%s 21% 216 LLoeh i i ..
0.060 18%e 19% 20%s 21% 21'%e 23% ... L. o
0.070 11" 19% 20%s 21% 21%e 23% 24%e 254 ...,
0.080 836 13% 17%%e 21% 21%%e 23'% 24%s 25% 267
0.090 7k 10%e 12% 15'%s 19'%e 23% 24%se 25% 26
0.100 6% 8% 10% 12%s 14" 21% 24%s 25% 267
0.110 5% - 7% 8% 10% 11%s 16 24 25% 267

© 0.120 5%s 6% 7% 8% ~ 10% 13%¢ 18% 25% 26%
0.130 4% 6'%s 6'%e 7% 8% 112 15 20. 26%
0.140. 4% 5% 6% 7'% 8 T 10% 1274 16% 21%
0.150 3%Ae 5% 5% 6% 7*he 9% 11% 14% 18
0.160 3% 4% 5% 6% 6% 8%e 10% 12% “15%s
0.170 3% 4 5% 5% 6% 7 9% 11% 13'%s
0.180 e #% 4% 5%e 5% 7% 8% 0%  12%
0.190 3% 4 4% 5 5% 6''e 8Y%s 9% 11
0.200 . 2% 3% 4 46 5%s 6%s - 7%he B'%e 10%e
0.210 2% 3% 4 4% 4% 5% 7' - 8% 936
0.220 2% 3%s 3% 4% 4" 5% 6% \ 7%he 9
0.230 2% kA 3 4%, 4% 5% 6% 7% 8'%e
0.240 - 24 3% 3% 3% 4%e 5% 6'% 7' 8%
0.250 2% 3 3% 3% 4% 4% 5% 6'%e 7%
0.260 2% 2’4 3% 3% 3% 4% 5% 6'A 7%
0.270 2% 2% 3% 3% 3% 4% 5% 6% 7%
0280  ..... 2% 3 3% 3% A% 5% 6 67
029  ..... 2% 2% 3% 3% 4% 5 5% 6%
0300  ..... 27he 2% 3% 3% 4% 4% 5% %
0310  ..... 2% 26 2% 3% 3% 4% 5% 6%
0320  ..... 2% 2% 2% e 3 4% 5% 5%
0330  ..... ... 2% 2% 3% 36 4% 5%e 5%
0340 ...  ..... 2% 2™ 3 3% 4% 4h 5%s
0350  ..... ... 2%s 2% 274 3%e 4% 4% 5%e

0360 e el e 2% 2% 3% 4 4% 5%
0370  ..... ... e 2%he 24 3% 3% 4% 5%
0380 ... LLiol e e 2% 3% 3% 4% 5
0390 ..., el e el 2% 3V 3% 4Y, 4%
0400 ..., . eeee i 2%he 3 3%s 4% 4V e
0410 ... Lo e e e 2% 376 4 4%
0420 ...  ..... ... e e 2% 3% 3% 4
32 2% 3% 3% %
0440 ... Lo e aiee v 246 3% 3% 4Y
0450 ... aeeen e e e e 3% 3% 4%,
0.460 ... s e eeeee e e 3% 3%s 4%
BA70 o i eeeee eeene e e 2% 3 4
0480 ... e e e e e 2% 3% 3%
0490 ... ... oo ol e e 2% 3%s 3%
0500 et i e e e 2% % e
0.510 . e e e e i e e 3% 3%
0520 . e i e e e e 3% 3%
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Table 3-10

TABLE 3-10 VALUES OF L FOR PIPE SIZES = NPS 48 AND < NPS 52
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Society of Mechanical Eng;

Wall Thickness, ¢, in. Depth,
0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250 d, in.
........................................ 0.030
........................................ 0.040
........................................ 0.050
........................................ 0.060
........................................ 0.070
........................................ 0.080
28 296 oL e e e e e 0.090
28 29%s 30%s e e e ees e e 0.100
28 29%s 30%e 31'%e O 0.110
28 29%e 30%e 316 32 32%%s 3% ... 0.120
28 29% 30%s 31%e 32 32%4s 33"%s 34", 0.130
28 29'%s 30%s 31%e 32 32%%e 33 34" 0.140
23% 29%¢ 30%s 31%e 32 32%%s 33" 34 0.150
1976 24'%e 30%e 31%, 32 32% 33% 346 0.160
16'%s 20"%e 26%s 31% 32 32%%s 33%s 34" 0.170
144 18%e 22% 28%s 32 32%%s 33%s 34Ys 0.180
13%s 16%¢ 194 23% 294 32%4s 33%e 34V 0.190
12% 14'%s 17% 20% 25'% 31%s 33 34", 0.200
112 1376 15% 18%s 22 26Y% 32%s 34 0.210
10% 1276 14 167 19'%e 23%s 27"%e 33"%e 0.220
10", 11% 137%e 15% 17%e 20'%s 248%¢ 29%s 0.230
9% 10%e 12%s6 14% 16'% 19%s 22'% 256 0.240
9 10%s 11'%e 13%e 15%e 17% 20"% 23% 0.250
8%s G e 1% 12% 14%s. 16% 18%e¢ 21%s 0.260
8% 9%he 10%s 11'%e 13% 15% 17V 19%e 0.270
7% 8'%s 10%e 11% 12% 14% 16%s 18%e 0.280
7% 8% 9% 10'%6 12% 13%e 15% 17%e 0.290
7% 8% 9% 10°%4 11%6 12%e 14% 166 0.300
7 7% 8’4 9% 11%s 12%s 13 15% 0.310
6% 7% 8% 9% 10% 11%s 13%e 14 0.320
6'A 7% 8Y% 9% 10%¢ 11%e 12% 13'%e 0.330
6% 74 7"%s 8% 9% 104 12 13% 0.340
6'% 67 7Ve 8% 9% 10% 11%e 12%%s 0.350
5% 6% 7% 8% 9%, 10% 11% 12% 0.360
5% 6'4 7% 8% 8% 9% 10% 11% . 0.370
5% 6% 7%e 7%he 8% 9%, 10% 11 0.380
5% 6% 6’4 7%he 8% 9% 10%e 11 0.390
5% 6 6'Ve 7% 8% 8% 9% 10"%s 0.400
5%s 5'%s 6% 7%e 7% 8% 9 10%e 0.410
5% 5" 6% 7 7 8% 9'% 10%s 0.420
4% 5% 6%s 6'%¢ 7 8% 9 9% 0.430
4% 57he 6 6% T%he 8 8% 9% 0.440
4% 5% 54 6'4 7% 7%%he 8% 9 0.450
4% 5% 5% 6% 7 7% 8% 9%s 0.460
4'4 5%s 5% 6% 6'%e 77 8'% 8% 0.470
4% 4% 5% 6'%s 6'%s 7%e 7% 8% 0.480
4% 4% 5% 5% 6% 7% 7% 8% 0.490
4% 4% 5V 5% 6% 7 7% 8% 0.500
4'% 4% 5% 5% 6% 6% 776 8% 0.510
4% 4% 5% 5% 6'% 6'%e 7%he 7k 0.520
27 {table continues)



Table 3-10 ASME B31G-1991

TABLE 3-10 VALUES OF L FOR PIPE SIZES = NPS 48 AND < NPS 52 {CONT'D)

Depth, Wall Thickness, ¢, in.
d, in. 0.344 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750

053  ..... .... . Ciene eeeen e
0540 ... il Lliel diee e
0550 ... caleh aeeen aeeee e
0560  ..... ..o el T aeees eeeen
0.570 ... aeloh el eeeee e

0580 eeieeeneeeeneeeen el
0590 eein i e e e
0600 oot eeer e e
0610 ...i er e el
0620 ... e e ..

0630  ..... ... Lol Ll
0640 ... oLl il e e e e
0.650 ..., ... Loiel e aeee
0.660 ... il e e e i e e
0.670 ... caae aiien iaiee eeeen

0.6B0 ..., Ll e ceeee e e el eeeee e
0690 .. ... Lol ceial dieee e
0.700 ... oil iiiee ieee e
0710 ... cieie s e e
0.720 ... oo Liie il i

0.730 L e et e e s e e e
0750 ... aeiee e e L e e
0.760 ... s ieiee eeeen e e e e e

0.770 Ceen i e e e

0780 ..., cloh ceiee eeee e
0790 ... Ll e e e
0800 ... ... Loe e el
0810 ..., ..o Liiie eeeed el
0820 ... ... aiiil iieen e

0.830 .. e i i e e eee e e
0.840 ... Lol e e e e e e e
0.850 ... Lo et e e e

....... .- 3 3%
.......... 2% 3%
.......... 2% 3%,
............... 3%
............... 3%s

....................

...............

...............
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ASME B31G-1991 Table 3-10

TABLE 3-10 VALUES OF L FOR PIPE SIZES > NPS 48 AND < NPS 52 (CONT'D)

Wall Thickness, ¢, in. Depth,
0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250 d, in.
3% 47 4% 5% 6 6% 7% 7% 0.530
3% 4% 4% 5% 5% 6% 7 7%he 0.540
3346 4% 4% 5% 5% 6% LY 7%hs 0.550
3% 43, 4% 5%s 5% 6% 6% 7%he 0.560
3% 4'% 4% 5%e 5% 6" 6*% 7%e 0.570
3% 4% 4% 5 5% 6 6'%A 7% 0.580
3 3% 47he 4% 5% 5% 6% 6'%s 0.590
3% 3% 4% 4% 5V 5% 6'% 6% 0.600
3% 3% 4% 4%, 5% 5'%e 6% 6% 0.610
3% 3% 4% 4% 5% 5%s 6% 6%¢ 0.620
3V 3 4% 4% 5 5'% 5% 676 0.630
3% 3% 4he 4% 4% 5% 5% 6% 0.640
..... 3% 4 4’he 47/ 5% 5% 6% 0.650
..... 3% 3%%e 4% 4%, 5% 5% 6'% 0.660
..... 3% 3% 4% 4% 5% 5% 6% 0.670
..... 3% 3% 4%, 4% RN e R 0.680
..... 3% 3% 4'% 4% Ceha e P 0.6%90
..... 3% 3% 4% 4% e PR ere 0.700
.......... 3% 4 476 0.710
..... . 3%e 3% 4%he 0.720
.......... 3% 3% 4‘/f 0.730
.......... 3% 3% 4%he e e e 0.740
.......... 3% 3% 4% 0.750
............... 3%, 4% 0.760
............... 3% 4 e 0.770
............... 3% 3% 0.780
............... 3% 3346 e 0.790
............... 34 3% 0.800
.................... 3% 0.810
.................... 3% RN 0.820
e e e i T 0.830
.................... % ... 0.840
........................................ 0.850
29

Copyright© 1991 by the American Society of Mechanical Engineers. @Qe -
i %9 |

No reproduction may be made of this material without written consent of ASME. -




Table 3-11 ASME B31G-1991

TABLE 3-11 VALUES OF L FOR PIPE SIZES = NPS 52 AND < NPS 56

Depth, Wall Thickness, ¢, in.
d, in. 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750
0.040 ... e e e eeaee e i e i
0.050 20%s 21% 22'% 22%e oo ciiee e e
0.060 20%e 21% 22% 22%e 28 ... Loo.. .
0.070 20%s 21% 22'% 22"%s 24%s 25%e 26 ...,
0.080 14%s 187 22'% 22'%e 24% 25%e 26'%e 28
0.090 11 13% 16" 20% 24% 25%e 26" 28
0.100 9% 10'% 12'%s 15%e 22% 25%s 26'% 28
0.110 7% 9%e 10" 12% 17% 25 26'%s 28
0.120 7 8% 9% 10%e 14 19 26'%e 28
0.130 6%e 7Y% 8% 9% 11%e 15% 20" 28
0.140 5% 6% 77he 8% 10%s 13% 17%e 22%e
0.150 5% 6% 6'%e 7% 9 11% 14'%, 18%
0.160 5 5% 6%e 7 8" 10% 13% 16%6
0.170 4% 5% 5% 6% 8 9% 11%, 14%
0.180 4% 4'%e 5% 6% 7hs 9 10'%¢ 12'%s
0.190 4'% 4% 5%e 5% 6% 8% 10 11%
0.200 3% 4’he6 A% 5% 6% 7% 9% 11
0.210 3% 4% 4% 5% 6%e 7% 8% 10%
0.220 3%s 4 4’he LY 5% 7 8'% 9%
0.230 3% 3'%e A% . 4% 5% 6% 7%he Y%
0.240 3% 3% A% 4% 5% 6% 77%he 8%
0.250 3% 3% 3% 4%e 5% 6'%e 7% 8%
0.260 3 3% 3% 4% % 5% 6% 7%
0.270 2’4 3% 3% 3% 4% 5% 62 74
0.280 2% 3% 3% 3% 4%e 5% 6% 7%he
0.290 2% 3 3% 3% 4% 5% 6 6%
0.300 2% 2% 3% 3%e 4 5 5% 6%
0.310 2hs 2% 3% 36 4% 43¢ 5% 6%
0.320 2% 2% 3 3% 3% 4% 5% 6%
0330  ..... 2% 2’k 3% 3% 4% 5% 6
0340 ..... 2'%A 2% 3% 3% 4 5%e 5'%e
0350 ..... 2% 2% 3 3% 4% 4%%he 5%
030  ..... ... 2% 2% 3A 4'% 4% 5%
0370 ..... .. e 24 2% % 4 4% 5%
0380 ..... ... ... 2% 3% 3% 4% 5%
0390 ... ... e 2% 36 3% 4%h6 5%
0400  .eer eeein el 2% % 31 4% 4%
0410  ..... Lol aeiee e 3 3% 4% 4%
0420 ... ceee aeeee i 2% 3% 4'%he 4V
0430 ... e e aeees 2% Yhe 4 4%
0440 ..., Loeee aeeee e 2% 3% 3% 4%
0.450 ... ceeee eaeee e e 3 3% A%
0.460 ..., ciii e e e e 3% 4Y,
0.470 ... ceeee eeeee e e 3%e 3% 4%
0480 ... e e i e 3 3% 4%
0.490 ... i eieee e e 2% 3% 3'%s
0500 ... e e e e 2% 3% 3%
0510 o e e e e e 3% 3%
£ 75%.1 3% 3%
0.530 e e e e e e 3% 3%
30
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ASME B31G-1991 Table 3-11

TABLE 3-11 VALUES OF L FOR PIPE SIZES > NPS 52 AND < NPS 56

Wall Thickness, ¢, in. Depth,
0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250 d, in.
Cieee e, 0.040
........................................ 0.050
........................................ 0.060
........................................ 0.070
........................................ 0.080
29% 30% ol e aaee e e e 0.090
29% 30% K T 0.100
29'% 30% 31%e 32%s 33% ..o el 0.110
29'% 30% 3% 32%e 33%s 34% 35% ..., 0.120
29% 30% 31% 32%e¢ 33%e 34 35%é 36% 0.130
29'% 30% 3% 32% 33%s 34'% 35%e 36'% 0.140
24%h, 30% 31% 32%e 33%, 34% 35%¢ 36'% 0.150
20%s 25%s 31%s 32% 33%s 34% 35%s 36'% 0.160
17'% 21% 27% 32%s 33%e 34% 35%e 36% 0.170
15%e 18'% 23%e 29%e 33%e 34 35%e 36'% 0.180
14%s 167 20%s 24% 30" 34'% 35% 36'% 0.190
12%%e 15% 18 21% 26% 32%e 35% 36'% 0.200
11%e 14 1676 19%se 22%%e 27% 33 36'% 0.210
11%e 12'%s 15%e 17%s 202 24% 29%s 35%e 0.220
10'%A 12% 14 16'% 18'%s 21% 25% 30% 0.230
9% 11% 13%e 14"%¢ 17%s 19'%s 23 26% - 0.240
9% 10% 12%e 14 15%s 18% 20" 24%, 0.250
8'%s 10%6 11% 13%e 14'%e 16'%e 19%e 22'% 0.260
8%e 9'%e 11 12%s 14%s 15% 17%%e 20% 0.270
8% 9%e 104 11'%e 13% 14"%e 16'%s 18'%e 0.280
7% 8’4 10%s 11% 12% 14% 15%% 17% 0.290
7% 8% 9% 10% 12 137 15 16% 0.300
7% 8% 9V 10%e 1% 12%e 14% 156 0.310
7 7"%he 8% 9% 11%e 12V 13% 15%s 0.320
6'%e 7"e 8%e 9% 10% 11% 13 14% 0.330
6%s e 8% 9% 10% 1% 12% 13% 0.340
6% 7% 8 8% 9% 107% 12 13%e 0.350
6% 6'%e 7% 8% 9% 10% 11%s 12 0.360
6 6% 7%he 8% 9V, 10%e 113%e 12% 0.370
5% 6% 7%he 8% 8% 9% 10'%¢ 11'%s 0.380
5'%s 6% 7' 7' 8% 9% 10 11%e 0.390
5% 6' 6'%6 7"%e 87A 9% 10%s 1% 0.400
5% 6% 6% 72 8% 9 9% 10% 0.410
5% 5'%e 6% 7 8 8V 9% 1076 0.420
5% 5% 6% 7% 7% 8%s 9% 10%e 0.430
5 5% 6% 6'%e 7 86 9% 9% 0.440
4% 5% 6'% 6% 7'M 8% 8% 9% 0.450
4'%6 5% 6 6% 7' 7%%he 8% 9% 0.460
4" 5% 5% 6’ 7% 7% B%e 9%e 0.470
4% 5% 5% 6% 6'%¢ 7%s 8% 9 0.480
4'% 5% 5% 6% 6'e 77he 8%s 8% 0.490
4% 4'%he 5% 6% 6% 7% 7"%hs 8% 0.500
4% 4% 5% 5'%s 6'A 7% 7% 8% 0.510
4% 4% 5% 5% 6% 7 7%e 8% 0.520
4% 4% 5% 5% 6% 6'%s 7 8% 0.530
31 (table continues)
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Table 3-11 ASME B31G-1991

TABLE 3-11 VALUES OF L FOR PIPE SIZES = NPS 52 AND < NPS 56 [CONT'D})

Depth, Wall Thickness, ¢, in.
d, in. 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750

0.540 ... Lol cliis e e e 3% 3%
0550 ... L0 Liee e e 3 3%
0560 ... Lol alals e e e e 3%
0.570 L.l i aiee e e e e . 3%
0580 ... il o e e e e 3%

0590  L...L 0 Lalol eee e e e e : 3%
0600 ..... Ceeee e e i i e 3%
0.610 e e i e e e
0.620 ..... oo aiee e i e
0.630 ..., L. Ll aaals aa

0640 ...  ..... e e el e
0.650 i e,
0.660 i el
0.670 e e e e e
0680 ... el .

0.690 ..... Lol il i diiee e e i
0.700 ... ool e eeeee e
0710 .. aeie eiiee e i e
L 1
0730 Ll e e dieee e e

1% 277 T
0.750 e e e s
0.760 e s
1% 72+ J
137 I

0.790 ... il acas e eiiee e deaee
0800 ..., Lolo il e eeee
0810 ... Lo aas e deiee e
0.820 ... oo e e e e
0830 ... Lol alill e e e

0840 ... et e el
0.850 et
0.860 it e e
0.870 et e e
0880 ... ... e e e s

0890 ... e e e e
0900 ..., Lo i e e e
0.910  ..... oo ien e e i
0.920 ... ooh e eeee e e
0930 ..., L. aiiae aeee aea

0940 ... Loon alae e e e e
0950 ... LLooo ol e e e
0.960 ... Lo e e e e e e
0.970 ... el aaiie e e e e
0980 ..... ... .. e eeeee e i

0.990 e
1000
1010 oo

..........

----------

...............

..........

..........

..........

I S s
Copyright © 1991 by the American Society of Mechanical Engineers.

No reproduction may be made of this material without written consent of ASME.



ASME B31G-1991 Table 3-11

TABLE 3-11 VALUES OF L FOR PIPE SIZES > NPS 52 AND < NPS 56 (CONT'D)

Wall Thickness, ¢, in. Depth,
0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250 d, in,
4% 4% 5% 5% 6'A 6''%s 7%he 7’4 0.540
3% 4'he 4% 5% 6 6% 7% 7h 0.550
3% 4% 47 5% 5% ©hs 7 7% 0.560
3% 4% 4%, 5% 5% 6% 6% 7hs 0.570
3% 4% 4 5% 5" 6% 6% 7% ©.580
3% 4% 4% 5% 5%e &' 6% 7%e 0.590
3% 4% 4% 5 5% 6 6% 7% 0.600
3% 4 47he 4%, 5% 5% 676 6'%e 0.610
3% 3 4% 4% 5%e 5%s 6% 6% 0.620
3% 3% 4% 4% 5% 516 6%s 6'%e 0.630
3% 3% 4% 4% 5% 5% 6's 6% 0.640
..... 3% 4% 4% 5% 5% 6 6% - 0.650
..... 3% 4% 4% 4% 5%e 5% 6% 0.660
..... 3% 4 4’he 474 5% 5% 6% 0.670
..... 3% 3% 4% 4% 5% 5% 6%6 0.680
...... 3% A 4% 4% 5%e 5% 6% 0.690
..... 3% 3% 4 4"%s 5'% 5%s 6 0.700
.......... 3% 4% 4%s 5 5% 5%he 0.710
.......... 3 4'% 4% 4% 5% 5% 0.720
.......... 3% 4% 4% 4% 5%s 5% 0.730
.......... 3% 4 4% 4'%e 5% 5% 0.740
.......... 3% 3% 4%e 4% 5%e 5% 0.750
................ kYA 4Ya 4%, 5% 5% 0.760
............... 3%, 4%he 4% 5 5% 0.770
............... 3% 4% 4% 4% 5% 0.780
............... 3 4% 4% 4% 5%s 0.790
............... 3% 4 4% 4% 5% 0.800
............... i e 3% 4% 4% 5% 0.810
.................... 3% 4% 4% 5% 0.820
..... o 3% 4% 4% 5 0.830
.................... 3% 4%he 4% 4%he 0.840
......................... 4% 4% 4% 0.850
.......... e RN e 4% 4% 4% 0.860
......................... 4 4% 4% 0.870
......................... 3'%s S5he 4V 0.880
......................... 3% 4% 4% 0.890
......................... 3% 4% 4%e 0.900
.............................. 4% 4'4 0.910
.............................. 4'% 4% 0.920
.............................. 4'he Hhe 0.930
.............................. 4 4% 0.940
.............................. 3%, 4% 0.950
................................... 4% 0.960
......................... : e 4% 0.970
................................... 4% 0.980
......................... e 4'% 0.990
................................... 4% 1.000
........................................ 1.010
33
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Table 3-12 ASME B31G-1991

TABLE 3-12 VALUES OF L FOR PIPE SIZES > NPS 56 AND. < NPS 60

Depth, Wall Thickness, t, in.
d, in. 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750
0.040 .. il et et e e e e
0.050 21% 22%s 22%%s 23 ... L. e e
0.060 21% 22%s 22%hs 23V 25% ..., oooe. e
0.070 21% 22%6 22%s 23, 25% 26% 27%e ...
0.080 14'%e 19% 22'%s 23%e 25% 26'% 27V 29%s
0.09%0 11%s 1374 17%s 21%6 25% 26% 27Ye 29%s
0.100 9% 1% 13%s 15% 23% 26%: 27%e 29'%e
0.110 8%, 9%s 11%e 127% 17% 25% 27%%e 29
0.120 7' 8% 9%s 1 144 19'%e 27" 29%s
0.130 6% 7% 8% 9's 127 16%s 21% 29'%s
0.140 6 6'%s 7V 8% 10'%6 13% 17% 23%
0.150 5%s 6% 7% 7% 9% 12% 15% 19%e
0.160 5% 5Y%s 6'4 7%hs 9 11%e 13% 16'%s
0.170 4% 5% 6'%6 6% 8% 10% 12% 145
0.180 4% 5% 5% 6% 7" 9% 1% 137%s
0.190 8%hs 4% 5% 5'%e 7% 8" 10% 12%s
0.200 4 4%e 5% 5% 6'%s 8% 916 1%
0.210 3% 4% 4% 5% . 6% 7 9% 10%
0.220 3%, 4% 4% S5%e " 6% 7Ya 8% 9%
0.230 3% 3'%s 4% Y - 5'%e 6% 8% Y%he
0.240 3% 3% 4% 4% 5% 6% PAV T 8'%s
0.250 3% 3% 4 4A6 5% 6% 7% 84
0.260 3% 3% 3% 4 5% 6% 7% 8%
0.270 2%%e 3% 3 4% 4% 5% 6% 7%
0.280 2% 3% 3%s 3% 4% 5%s 62 7%
0.290 2% 3'%s 3% 3% 4% 5% 6% 76
0.300 2% 3 3% 3" 4% 5% 6 6%
0.310 2% 2% 3%s 3%s 4, 5 5% 6%
0.320 2%he 2% 3% Y% 4 A% 5% 6%
0330 ..... 26 3 3% 4 4% 5%s 6
0340  ..... 2%e 2% 3%s 3% 4%e 5% 6%
035 ... 2% 2% 3'% 3% 4% 5% 5%
0360 ..... ... 246 3 3% 4% 5 5"
0370  ..... L. 2% 2% 3% $%e 4% 5%
0380  ..... T e e 2'%s 3% 4% 4" 5%
0390 ... Lie. e 2% 3% 3% 4% 5%
0400 ... ... Ll 2'%e 3% 36 A'he 5%
0410 ... .. iiiee e 3% 3% 4% 4%
0.420 ..., oo aeldie e 3'%e 3% 4% 4%
0430 ..., Liaa. iiiee e 3 3% 4% 4%
0440 ... e e e 2% 3% 4 4%
0450 ... L o aieee e e 3% 3% 44
0460 L e e e e 3% 3% 4%
0.470 . e e e e 3% 3% 4%
0480 ..., L. e e e 3% 3%, 4%
0490 ... e e e e 3% 3%e 4%
0.500 ... oo e e e 3 3% 4
0.510 e e e e e e e 3% 3%
0.520 e e e i i e 3% 3%
0530 .. e e e e i 3% 3%
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ASME B31G-1991 ' Table 3-12

TABLE 3-12 VALUES OF L FOR PIPE SIZES = NPS 56 AND < NPS 60

Wall Thickness, ¢, in. Depth,
0.812 0.875 0.938 1.000 1.062 1.125 1.188 1.250 d, in.
........................................ 0.040
........................................ 0.050
........................................ 0.060
............... e 0.070
........................................ 0.080
30%s K 3 0.090
30% 31% K 7.4/ 0.100
30%e 31% 324 33% 34% L. Lo La. 0.110
30 31% 32% 33% 34%e 35%s T 36% ... 0.120
30%e 31% 32% 33% 34%s 35%e 36%s 37 0.130
30%e 31% 32% 33 34%s 35%s 36%e 37% 0.140
25% 31% 32% 33% 34% 35%e 36%s 37% 0.150
21 26'%s 32% 33% 34% 35%e 36%s 37'% 0.160
18%e 22%e 28"%s 33% 34%s. 35%s 36%s 37% 0.170
16%e 19% 24%s 30%s 34%s 35%s 36%s 37 0.180
14% 174 21%s 25" 31% 35%e 36%e 377 0.190
13% 15'%, 18%%e 227 27'% 33%. 36%s 374 0.200
12% 14% 17%s 20%e 23% 28% 35%e 374 0.210
11%s 13%s 15% 18%e 21%e 25%e 30% 36% 0.220
107 12%s 14% 16% 19% 22%s 26%: 31%e 0.230
10% 11'%e 13%s 15% - V7% 20%s 234 27°% 0.‘240
9% 11 12% 144 A 16%s 18'%e 21% 25%s 0.250
9% 10%s 12%s 13" 15% 17 20%s 2274 0.260
8% 10%s 1176 12'%6 14%s 16 18% 21'% 0.270
8'% 9% 10% 12% 13% 15% 17%e 19% 0.280
8% 9% 1074 116 13%e 14V%s 16%s 1876 0.290
7'%e 8% 10 11%s 12'% 13" 15%s 17% 0.300
7% 8% 9%e 10"6 11%e 13%s 14'% 1676 0.310
7%he 8 9% 10%se 1176 12% 14'% 15% 0.320
7% 7%he 8% 9'%e 11 12%e 134 14'%%e 0.330
6'%s 7' e 8% 9%e 10% 1% 12'%s 14%, 0.340
6% 7’hs 8% 9V 10% 11%s 12% 13" 0.350
6% 7' 8% 8'%s 9% 10" 12 13%s 0.360
6% 7 7% 86 9%e 10%s 1% 12'%6 0.370
6% 6% 7% 8% 9%hs 10% 11% 12%e 0.380
5'%e 6% 7h 8% 9 9% 10% 1Vh 0.3%0
5% 676 7% 7%%hs 8% 9% 10%s 114 0.400
5% 6% 7 7% 8% 9% 10% 1% 0.410
5% 6'A 6% 7% 8% 9% 9'%he 10°4 0.420
5% 6 6'%e 7% 8'% 8% 94 10%e 0.430
5% 5% 6'% 7% 7% 8% e 10 0.440
5% 5% 6% 7 7"e B%As G 10 0.450
5 5% 6%e Y 7%e 8% 9 S% 0.460
Af 5%e 6% 6'"s 7% 8% 8'%s 9% 0.470
LA 5% 5%%e 6% 7% 7% 8% 9% 0.480
4% 5% 5% 6% 7 7'V 8% 9% 0.490
4%, 5% 5t 6% 6’4 7%e 3% 874 0.500
4’%e 5 5% 6% 6% 7% 8% 8" 0.510
% A% S7%s 6¥%e 6% 7% i 8% 0.520
A% 4% 5% 5% 6% 7% % 8% 0530
35 (table continues)
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Table 3-12 ASME B31G-1991

TABLE 3-12 VALUES OF L FOR PIPE SIZES = NPS 56 AND < NPS 60 (CONT'D)

Depth, Wall Thickness, t, in.
d, in. 0.406 0.438 0.469 0.500 0.562 0.625 0.688 0.750

0540 ... Lo e aeies i e 3% 36
0.550 L. e e e e e 3% 3%
0560 ... el i e e e e 3%s
0570 Ll s eeeie e e e, 3%
0580 ... Ll ias s e e e 3%

0590 ..., Lo ol
0600 ..... ... L.
610 ..... ...
06620  ..... ...,
6630  ..... ...

0640 ... ...
0650 ... caals aeiee e e e e
0660 ..... ... ...
0670 ... ... L.
0680  ..... ..., Lol

0.690 e e
0700  ..e. .
0710 ... ..
0720 ... ... .
0730  ..... . U

0740 .....  ..... U
0750  .....  .....
0.760 it e e i e e
0.770 ... e e
0780  .....  eeee il

0790 ..... eeee e
0800 ..... ... L.
0810 ... Ll ..
0820 ..... ... L.l
0.830 ... e e iiie e edee e

0840 ..... ... Ll
0850 ... Lol il i ledes iy e
0860 ..... ... L0 Ll
0870 ... Lol e i e e e
o880  ..... ... Ll :

0890 ... Lo Laaal el e e
0900 ... Lo e eeee e e e
6910 ... ... L. ceeee eeeen
LR 7
0930 ..... oo Lol

0.940 [
0950 ... eien ..
0960 ... el
0970 ... e ..
0980 ... e eeeee el e

0990 ..., Lo.o. 0 aiee e
1.000 ... Ll il iais e
1010 ... ool oo e e e

.........................

.........................

.........................

.........................

....................
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ASME B31G-1991 . Table 3-12

TABLE 3-12 VALUES OF L FOR PIPE SIZES > NPS 58 AND < NPS 60 (CONT'D)

Wall Thickness, ¢, in. Depth,

0.812 0.87% 0.938 1.000 1.062 -1.125 1.188 1.250 d, in.

4% 4V 5% 5% 6% 6" T%he 8%s 0.540

4% 4% 5% 5% 6% 6% 7he B'%s 0.550

4 4% 5% 5%e 6'h 6's 7he 7’4 0.560

3% 4% 4%%%he 5% 6 6%s 7' 7% 0.570

¥ 4 4% 5% 5% 6% 7 7% 0.580

3t 4%he 4% 5%e 5%%s 6% 6% 7%hs 0.590

3% 4% 4146 5% 5% 6% 6% 7%s 0.600

3% &% 4% 5% 5% 6% 6" 7% 0.610

3% 4% 4%¢ 5 5% 6 6% 7 0.620

3% 4 4he 4% 5% 5% 6% 7 0.630

3% 3% 4% 4% 5% 5% 6% 6% 0.640
..... 3 4%he 4%, 5% 5% 6% 6% 0.650
..... 3% 4% 4Y46 5% 5% 6% 6% 0.660
..... 3Y 4% 44 5%e 5%e 6'%e 6%s 0.670
..... 3% 4% 4% 5 5% 5'%e 676 0.680
..... 3% 4 476 4% 5% 5% 6% 0.690
..... 3% 3% 4% 4% 5% 5% 6 0.700
.......... 3 4%he L2 5% 5" 6% 0.710
..... e 3134, 4 4%, 5% 5% 6% 0.720
..... e 3% 4% 4% 5%s 5% 6 0.730
..... PN 3VAe 4% 4% 5 5% 5% 0.740
.......... 3% 4'%e 4% 4% 5% 5% 0.750
............... 4 4he 4% 5% 5% 0.760
............... 3'%e 4% 4% 5% 5% 0.770
............... Y4 4% 4% 5% 5% 0.780
............... 3% 4'% 4% 5% 5% 0.790
............... 3% 4% 4% 5 5% 0.800
.................... 4'% 4’4 4% 5% 0.810
.................... 4% 47h¢ 474 5V 0.820
.................... 4 4% 4% 5%e 0.830
.................... 3'%e 4% 4% 5% 0.840
......................... 4% 4% 5%s 0.850
......................... 43he 4% 5 0.860
......................... 4% 4% 4% 0.870
......................... 4'A 4% 454 0.880
...................... . 4% 476 4% 0.890
......................... 4 4% 4% 0.900
............... 4% 4% 0.910
.............................. 4% 4% 0.920
.............................. 4% 4%s 0.930
.............................. 4% 4% 0.940
.................. 4% 47he 0.950
................................... 47h6 0.960
..... 44 0.970
............... e e e Ciee. 4%he 0.980
......................... e 4% 0.9%0
................................... 4%hs 1.000
........................................ 1.010
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ASME B31G-1991 4.1-4.2

PART 4
EVALUATION OF MAOP IN CORRODED AREAS

4.1 COMPUTATION OF A

If the measured maximum depth of the corroded area is greater than 10% of the
nominal wall thickness but less than 80% of the nominal wall thickness and the measured
longitudinal extent of the corroded area is greater than the value determined by Eq. (2)
of Part 2, calculate

L
A = 0893 ( \/07)

where
L,, =measured longitudinal extent of the corroded area, in.
D =nominal outside diameter of the pipe, in.
t =nominal wall thickness of the pipe, in. Additional wall thickness required for
concurrent external loads shall not be included in the calculations. -

4.2 COMPUTATION OF P

(a) For Values of A Less Than or Equal to 4.0. A and d/t determine a unique point on
Fig. 4-1 corresponding to an acceptable pressure level P'. P' is obtained by interpolation
between the curves for P, 0.95P, 0.90P, 0.85P, 0.80P, 0.75P, 0.70P, 0.65P, 0.60P.

d =measured maximum depth of corroded area, in.
P’ =the safe maximum pressure for the corroded area. Curves for various values of

P’ are given in Fig. 4-1 per
2 {d
-5(%)

P, — 1-1P
1 )

except that P’ may not exceed P.
P =the greater of either the established MAOP or

P = 25tFT/D

where
§ =specified minimum yield strength (SMYS), psi
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Fig. 4-1 ASME B31G-1991

Pl’
0.85P f 0.75P 0.65P
4 P |0.95P]0.90P 0.80P 0.70F 0.60P
0.60P |
| l \X \
A \\ \ \ \ 0.65P
, \
N
\ 0.70P -
N
\\ \\ 0.75P
0.80P
! 21 \\\\ 0.85P
"3 7) \\ 0.90P
P =1.1pP 2 d \1\\ 0.95P
th2 + 1 P
except that P’ may not exceed P
1 ! B! A
0 0.2 0.4 0.6 0.8

dit

FIG. 4-1 CURVE FOR OBTAINING P’ AS A FUNCTION OF d/t FOR VALUES
OF A LESS THAN OR EQUAL TO 4.0
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ASME B31G-1991 Fig. 4-2

ol N
W

0.4P AN

0.2P

0 0.2 0.4 0.6 0.8
d/t

FIG. 4-2 P’AS A FUNCTION OF d/t FOR VALUES OF A GREATER THAN 4.0
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4.2-4.3 ASME B31G-1991

F =appropriate design factor from ASME B31.4, ASME B31.8, or ASME
B31.11

T =temperature derating factor from the appropriate B31 Code (if none
listed, T = 1)

D =nominal outside diameter of the pipe, in.

t =nominal wall thickness of the pipe, in. Additional wall thickness required

for concurrent external loads shall not be included in the calculations.
(b) For Values of A Greater Than 4.0

P’ =the safe maximum pressure for the corroded area. Curves for various values of
P’ are given in Fig. 4-2 per

P’ = 11P [1 - f—]

except that P’ may not exceed P.

4.3 MAOP AND P’

If the established MAOP is equal to or less than P, the corroded region may be used
for service at that MAOP. If it is greater than P’, then a lower MAOP should be estab-
lished not to exceed P’, or the corroded region should be repaired or replaced.
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ASME B31G-1991 ‘ Appendix A

APPENDIX A
BASIC Computer Program, CRVL.BAS,
for Determining Allowable Length L (Part 2)
or Alternative Maximum Allowable Operating Pressure (Part 4)

Enter program and input as indicated. The examples should be used to verify correct
entry of the program.
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Appendix A ASME B31G-1991

PROGRAM LISTING FOR CRVL.BAS BY R.L.Sé!FERT

10 'PROGRAM WRITTEN BY R.L.SEIFERT, TENNESSEE GAS PIPELINE COMPANY,IN MICROSOFT
BASIC AND OPERABLE ON VARIOUS PERSONAL COMPUTERS, FEBRUARY &6, 1982, MODIFIED SEP
TEMBER 1984.

20 ‘EVALUATE EXTERNALLY CORRODED HIGH PRESSURE GAS PIPING TO DETERMINE THE MAXIM

UM PRESSURE THAT IT CAN SAFELY CONTAIN.

25 'THIS SYSTEM WAS DEVELOPED AT BATTELLE MEMORIAL INSTITUTE, COLUMBUS OHIO.

26 ‘=xw#% PLEASE NOTE, THAT IF THE CORRODED SURFACE AREA EXTENDS ONTO OR ACROSS

A WELD, THEN THIS METHOD IS NOT VALID. THE CORROSION MUST THEN BE EVALUATED BY

COMPANY-DESIGNATED SPECIALISTS. #r#xs

30 "COMPUTER WILL DISPLAY AN "ILLEGAL FUNCTION ERROR" IF MAOP 1S SET HIGHER THAN
1.1 X P, BECAUSE AN ATTEMPT TO FIND THE SRUARE ROOT OF A NEGATIVE NUMBER WILL R

ESULT. IN PRACTICE, THE MADF WOULD NEVER BE SET THAT HIGH.

40 ° IF MAOP IS SET SLIGHTLY BELOW 1.1 X P, AND CORROSION DEPTH IS ALMOST 10% OF
WALL THICKNESS, COMPUTER MAY CALL FOR A REDUCTION OF PRESSURE, BUT 1T WILL ALSO
STATE THAT THERE IS NO RESTRICTION OF OPERATION DUE TO d < .1t.

D90 'MADP IS NEVER SET THAT HIGH IN PRACTICE, SO0 THIS SHOULD BE NO PRDBLEM. THE
10% ALLOWABLE DEPTH WITH NO OUPERATING RESTRICTIONS SHOULD APPLY.

60 "IF DEPTH OR LENGTH ARE SET TO ZERO, A RESPECTIVE SAFE LENGTH OR SAFE DEPTH W
ILL BE DETERMINED, EVEN THOUGH THAT IS AN IMPOSSIBILITY. REGARD THE ZEROCS AS IN

FINITESIMALS RATHER THAN ZEROS. (0 = .000001, FOR EXAMPLE) .

70 “IF CORROSION DEPTH (d) IS ENTERED >1.35 X WALL THICKNESS (t), THEN THE EXPRES

SION (2/3 X (tsd) WILL BE =>1. -THIS WILL CAUSE A "DIVISION BY ZERD"™ ERROR IN TH

E CALCLILATIONS. DEPTH OF CORROSION CAN NEVER BE > WALL THICKNESS ANYWAY.

72 SCREEN 0,0,0:WIDTH 80:COLOR 14,1,0
75 DEFDBL A~Z

80 CLS: INPUT"MAXIMUM ALLOWABLE PRESSURE (MADP) #/5q.1In. "M

0 INPUT"ENTER OUTSIDE DIAMETER OF PIPE (D) Inches ;D

100 INFUT"ENTER PIPE WALL THICKNESS (t) Inch(es) "sT

110 INPUT"ENTER STRENGTH OF STEEL (SMYS) Lbs/sqQ.in. . ;S

120 INPUT"ENTER DESIGN FACTOR (F) (.72,.60,.50,.40) "3F

130 INPUT"ENTER MAXIMUM CORROSION DEPTH (d) Inch ";DE

140 INPUT"MAX.LONGITDNAL.LGTH OF CORRODED AREA (L) Inches g 1 B

150 PRINT:IF DE>.8#T THEN INPUT"DEPTH OF CORROSION EXCEEDS 80X OF PIPEWALL. PIPE
MUST BE REPLACED. PRESS <ENTER> FOR FURTHER EVALUATION. "3EN

160 IF DE=<.1%T THEN INPUT"CORROSION DEPTH IS LESS THAN 10% OF PIPE WALL. NO RES
TRICTIONS ON OPERATION. PRESS <ENTER> FOR FURTHER EVALUATION.";EN

170 P=INT((2#G4T#F/D)+.5) : A= (. 893#L) / (D*T) ~. 5: A= ( INT (1000%A) ) #.001

180 IF A<=4 THEN PS=INT(i.1#P# ((1-((2#DE) /(3#T)) )/ (1-((2/3) #(DE/(T#H(A"2+1)~.5)))
1)+

190 IF A>4 THEN PS=INT(1.1#P#(1-(DE/T))+.5)

195 IF PS>P THEN PS=P

200 CLS:PRINT” -— INPUTTED DATA ~-"

210 PRINT"PIPE DIAMETER (D)="D"In.";TAB(30)"DESIBN FACTOR(F)="F

220 PRINT"WALL THICKNESS(t) ="T"In."3TAB(30) "MAX.COR.DPTH{(d) ="DE”In.

230 PRINT"SMYS ="S"PSI”; TAB(30) "MAX.COR.LBTH(L) ="L"In.

240 PRINT" MAOP ="M"PSI

250 PRINT™ - CALCULATED DATA —-"

260 PRINT” INTERMEDIATE FACTOR (A)= "3:PRINT USINB “8##.%##"; (INT (10

O0#A) ) #,.001
270 PRINT"DESIGN PRESS. (P)="P"PSI"; TAB(30) "SAFE PRESS. (P') ="P5"PSI"

## LISTING CONTINUES ##
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ASME B31G-1931 Appendix A

PROGRAM LISTING FOR CRVL.BAS BY R.L.SEIFERT - CONTINUED

280 IF DE>.8#T THEN PRINT"REPAIR OR REPLACE PIPE BECAUSE CORROSION DEPTH EXC
EEDS .8t." .
290 IF PS=>M THEN PRINT"PIPE MAY BE OPERATED SAFELY AT MADP,"M"FSI"
300 [F M>F THEN PRINT"MAOP EXCEEDS DESIGN PRESSURE (P). VERIFY THAT THIS VAR
IANCE IS vALID."™
310 IF M>PS THEN PRINT"REDUCE OPERATING PRESSURE SO IT WILL NOT EXCEED"PS"PS
I, S0 THAT PIPE":PRINT"WILL OPERATE LEGALLY AND SAFELY.™
330 IF A=<4 THEN DP=((M-(1.1#P))# ((38T)#((A"2+1)". D)) /(2% (M= (1., 1’P)*((R*2¢
1)7.3) ) s DP=CINT (1000#DP) ) #. 001
340 IF DP>.8»T THEN DF=.8=T
350 IF A=<4 THEN PRINT"WITH CORR.LNGTH."L"In., MAX. DEPTH IS ";:PRINT USING
YR BURPT 3 (INTU(L1000#DP) +.5) ) #. 0011 :PRINT” Inch. A = “;:PRINT USING "##.8#%%"
s (INT((A#1000)+.5) ) #.001
360 IF A>4 THEN DP=((M/(1.1%#P))-1)%{(-T)
370 IF DP>.8%T THEN DP=.84#T
380 IF A>4 THEN PRINT“WITH CORR.LNGTH."L"In., MAX.DEPTH IS “;:PRINT USING “#
SHRBET; CINTC((1000#DP) +.5) 1 #. 0015 : PRINT” Inch. A = ";:PRINT USING“#G* £ 25 A
INT{(A®1000) +.5) ) #,. 001
390 AP=5:FPS=INT(1i.1#P#(1-(DE/T))+.5):IF PSP THEN PS=P
400 IF M>PS THEN 420 :
410 PRINT"WITH CORR.DEPTH"DE"In., MAX. LENGTH IS INFINITY. A = "3;:FRINT USI
NG “"##%.8%8";AP: GOSUB 530:6G07T0 470 =
420 J=(2uDE) /(IRT) s AP=(((J/ (1- (1. 1P #(1-d}) /M) ) 2)—1) . S5 AP=INT ( { 1000%AF
Y+.5)#. 001 :PE=INT (L. 1 #P2 ((1-0) / (1 —((2/3) R (DE/ (T#AP 2+ 1) . S)) ) )} +.5) : LP=INT ( (2
O00# ((DRT)~.S5)#1. 12#AF) ) #.001: IF PS>P THEN PS=pP
430 IF PS>M OR AP>4 THEN 450
440 PRINY"WITH CORR.DEPTH"DE"In., MAX. LENGTH IS "::PRINT USING “#%##.%488"; IN
T(1000®R ((DRT) . 5)#1. 12%AP) #. 0013 :PRINT" In. A = “;:PRINT USING"###. #88"; (INT
(AP%1000) ) #.001: GOSUB 530:60T0 470
4350 AP=4:FS=1.1#P# ((1-((2#DE) /7 (3%#T)) )7 (1-((2/3) % (DE/ (TR (AP"2+1)".5) ) ) ) ) : PS=]
NT(PS+.35): IF PS>P THEN PS=F
460 GOTO 440
470 PRINT: INPUT"PRESS <1> FOR MORE CORROSION EVALUATIONS ON SAME FIFE,

OR <2> FOR CORROSION EVALUATIONS ON DIFFERENT FIPE.
EN: IF EN<>1 THEN 20

480 CLS:PRINT"MAXIMUM ALLOWABLE OPERATING PRESSURE (MAOP) = "M“#/sq.1in.
490 PRINT*OUTSIDE DIAMETER OF PIPE (D) = “:D”Inches

500 PRINT"PIPE WALL THICKNESS (t) = s T"Inch

S10 PRINT*SPECIFIED MIN.YIELD STRENGTH OF PIPE (SMYS) =  “S*#/sq.in.

320 PRINT“DESIGN FACTOR (F) = ":F:BOTO 130

330 IF DE>.B#T THEN PRINT"!!! BUT"DE"Inch EXCEEDS ALLOWABLE CORROSION DEFTH
[

540 RETURN

END Of PROGRAM LISTING
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Appendix A ASME B31G-1931

FOLLOWING ARE SOME EXAMPLES OF THE USE OF THE COMPUTER PROGRAM ‘CRVL.BAS® BY
R.L.SEIFERT, TENNESSEE GAS PIPELINE COMPANY.

THE PROGRAM PROMFTS THE USER ONE LINE AT A TIME FOR INPUT AS FOLLOWS:

EXAMPLE $1

MAXIMUM ALLOWABLE PRESSURE (MAOP) #/5q.In.
ENTER OQUTSIDE DIAMETER OF PIPE (D) Inches
ENTER FIPE WALL THICKNESS (t) Inch(es)

ENTER STRENGTH OF STEEL (SMYS) Lbs/sqg.in.

ENTER DESIGN FACTOR (F) (.72,.60,.50,.40)

ENTER MAXIMUM CORROSION DEPTH (d) Inch
MAX.LONGITDNAL .LGTH OF CORRODED AREA (L) Inches

NIEVENIES I JUV IRV
4]
%

AFTER THE USER HAS INPUTTED THE 7.5 IN THE LAST LINE (ABOVE), HE PRESSES THE
<ENTER> KEY AND THE FOLLOWING READOUT RESULTS:

—— INPUTTED DATA —-

PIPE DIAMETER (D)= 30 In. DESIGN FACTOR(F)= .72
WALL THICKNESS(t) = .438 In. MAX.COR.DPTH{(d) = .1 In.
SMYS = 32000 PSI MAX,COR.LGTHIL) = 7.3 In.

_ MADOP = 910 PSI
~- CALCULATED DATA ~—
INTERMEDIATE FACTOR (A)= 1.847
DESIGN PRESS. (P)= 1093 PSI  SAFE PRESS.(P') = 1093 PSI
PIPE MAY BE OPERATED SAFELY AT MADP, 910 PSI -
WITH CORR.LNGTH. 7.5 In., MAX. DEPTH IS 0.2490 Inch. A = 1.847
WITH CORR.DEPTH .1 In,, MAX. LENGTH IS INFINITY. A = 5.000

PRESS <1> FOR MORE CORROSION EVALUATIONS ON SAME PIPE,
OR <2> FOR CORROSION EVALUATIONS ON DIFFERENT PIPE.?

FOLLOWING ARE MORE EXAMPLES OF PRINTOQUTS OF VARIOUS CORROSION EVALUATIONS, SEV-
ERAL OF WHICH REQUIRE REDUCTION OF FRESSURE, OR REPAIR, 7O ALLOW RESUMPTION OF
PIPELINE OPERATION.

EXAMFLE &2

-- INPUTTED DATA —-
PIFE DIAMETER (D)= 20 In. DESIGN FACTOR(F)= .5
wALL THICKNESS(t) = .25 In. MAX.COR.DPTHi(d) = .18 In.
SMYS = 35000 PSI MAX.COR.LGTH(L) = 10 In,

MAOP = 400 PSI
~— CALCULATED DATA -~
INTERMEDIATE FACTOR (A)= 3.993
DESIGN FPRESS. (P)= 438 PSI SAFE PRESS. (F') = 2B4 PSSl
REDUCE OPERATING FRESSURE SO IT WILL NOT EXCEED 284 PSI, SO THAT PIPE
WilLL OPERATE LEGALLY AND SAFELY.
WITH CORR.LNGTH. 10 In., MAX. DEFTH IS 0.0790 Inch. A = 3.993
WITH CORR.DEPTH .18 In., MAX. LENGTH IS 2.018 In. A = 0.808

PRESS <1> FUR MORE CORROSION EVALUATIONS ON SAME PIPE,
OR <2> FOR CORROSION EVALUATIONS ON DIFFERENT PIPE.?
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ASME B31G-1991 Appendix A

EXAMPLE #3 -— INPUTTED DATA ——
PIPE DIAMETER (D)= 24 In. DESIGN FACTOR(F)= .72
WALL THICKNESS(t) = .432 In. MAX.COR.DPTH(d) = .13 In.
SMYS = 52000 PSI MAX.COR.LETH.) = 30 In.
MAOP = 910 PSI
— CALCULATED DATAR —-
INTERMEDIATE FACTOR (A)= 8.320
DESIGN PRESS. (P)= 1348 PSI S5AFE PRESS. (P') = 1037 P81
PIPE MAY BE OPERATED SAFELY AT MAOP, 910 PSI
WITH CORR.LNSTH. 30 In., MAX.DEPTH I8 0.167 Inch. A = 8,320
WITH CORR.DEPTH .13 In., MAX. LENBTH IS INFINITY. A = 3.000

PRESS <1> FOR WMORE CORROSION EVALUATIONS ON SAME PIPE,
OR <2> FOR CORROUSION EVALUATIONS ON DIFFERENT PIPE.?

EXAMPLE #4 -=— INPUTTED DATA ——
PIPE DIAMETER (D)= 24 In. DESIBN FACTOR(F)= .72
WALL THICKNESS(t) = .432 In. MAX.CDR.DPTH{d) = .3 In.
SMYS = 52000 PSI MAX.COR.LETH(L) = 30 In.
MADP = 910 PSI
~— CALCULATED DATA ——
INTERMEDIATE FACTOR (A)= 8.320
DESIGN PRESS. (P)= 1348 PS1 SAFE PRESS.(P") = 4353 PSI
REDUCE OPERATING PREGESURE SO IT WILL NOT EXCEED 433
PSI, S0 THAT PIFE WILL OPERATE LEBALLY AND SAFELY. -
KWITH CORR.LNBTH. 30 In., MAX.DEPTH I8 0.147 Inch. A = B8.320
WITH CORR.DEPTH .3 In., MAX. LENGTH IS 12.867 In. A = 3.3468

PRESS <1> FOR MORE CORROSION EVALUATIONS ON SAME PIPE,
OR <2> FOR CORRUSION EVALUATIONS ON DIFFERENT PIPE.?

EXAMPLE 43

-— INPUTTED DATA —-
PIPE DIAMETER (D)= 24 In. DESIBN FACTOR(F)= .72
WALL THICKNESS(t) = .281 In. MAX.COR.DPTH{d) = .08 In.
SMYS = 32000 PSI MAX.COR.LBTH(L) = 15 In.

HMAOP = 731 PSI
-— CALCULATED DATA ~—
INTERMEDRIATE FACTOR (A)= 3.158 .

DESIBN PRESS. (P)= 877 P8I SAFE PRESS.(P') = 690 PSI
REDUCE OPERATING PRESSURE S0 17 WILL NOT EXCEED &%0
PSI, S0 THAT PIPE WILL OPERATE LEGALLY AND SAFELY.
WITH CORR.LNBTH. 15 In., MAX.DEPTH 18 0.048 Inch. A = 3.138
WITH CORR.DEPTH .08 In., MAX. LENBTH I8 11.434 In. A = 4.000

PRESE <1> FOR MORE CORROSION EVALUATIONS ON SAME PIPE,
OR <2> FOR CORRDSION EVALUATIONS ON DIFFERENT PIPE.?
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ASME B31G-1991

EXAMFLE #6

MAXIMUM ALLOWABLE PRESSURE (MADP) #/Sq.In.
ENTER OUTSIDE DIAMETER OF PIFE (D) Inches

ENTER PIPE WALL THICKNESS (t) Inch(es)

ENTER STRENGTH OF STEEL (SMYS) Lbs/sqg.in.

ENTER DESIGN FACTOR (F) (.72,.60,.50,.40)

ENTER MAXIMUM CORROSION DEPTH (d) . Inch
MAX.LONGITDNAL.LGTH OF CORRODED AREA (L) Inches

DEPTH OF CORROSION EXCEEDS 80% OF PIPEWALL.
PRESS <ENTER> FOR FURTHER EVALUATION.?

PIPE MUST

-~ INPUTTED DATAR — .

PIPE DIAMETER (D)= 36 In. DESIGN FACTOR(F)= .72

WALL THICKNESS(t) = .5 In. MAX.COR.DPTH(d) = .41 In.
8MYS = 52000 PSI MAX. COR.LGTH(L) = 100 In.
MAOP = 1000 PSI
-= CALCULATED DATA ——
INTERMEDIATE FACTOR (A)= 21.048
DESIGN PRESS. (P)= 1040 PSI SAFE PRESS. (F') = 206 PSI

WILL OPERATE LEGALLY AND SAFELY.

CORROSION DEPTH
PRESS <ENTER> FOR FURTHER EVALUATIDN.?

-~ INPUTTED DATA --

PRESS <1> FOR MORE CORROSION EVALUATIONS ON SAME PIPE,
OR 2> FOR CORROSION EVALUATIONS ON DIFFERENT FIFE.

1000
36

-]
52000
72
.41
100

RUENIEVEEN RN IR BN )

BE REPLACED.

REPAIR OR REPLACE PIPE BECAUSE CORROSION DEPTH EXCEEDS .Bt.
REDUCE DPERATING PRESSURE S0 IT WILL NDT EXCEED 206 PSI, 50 THAT PIPE

WITH CORR.LNGTH. 100 In., MAX.DEPTH IS 0.0630 Inch. A = 21.048
WITH CORR.DEPTH .41 In., MAX. LENGTH IS 2.536 In. A = 0.538
Y'Y BUT .41 Inch EXCEEDS ALLOWABLE CORROSION DEPTH !!! :
FRESS <1> FOR MORE CORROSION EVALUATIONS ON SAME PIPE,

OR <2> FOR CORROSION EVALUATIONS ON DIFFERENT PIPE.?
EXAMFLE #7
MAXIMUM ALLOWABLE PRESSURE (MAOP) #/Sq.In. 7 877
ENTER DUTSIDE DIAMETER OF PIPE (D) Inches ? 12.625
ENTER PIPE WALL THICKNESS (t) Inchles) ? .5
ENTER STRENGTH OF STEEL (SMYS) Lbs/sq.in. ? 35000
ENTER DESIGN FACTOR (F) (.72,.60,.50,.40) ? .4
ENTER MAXIMUM CORROSION DEPTH (d) Inch ? .035
MAX. LONGITDNAL . LGTH OF CORRODED AREA (L) Inches ?3

IS LESS THAN 10% OF PIPE WALL. NO RESTRICTIONS ON OPERATION.

PIPE DIAMETER (D)= 12.625 In.DESIGN FACTOR(F)= .4
WALL THICKNESS(t) = .5 In. MAX.COR.DPTH(d) = .0353 In.
SMYS = 35000 PSI1 MAX.COR,.LBTHL) = 3 In.
MADP = B77 PSI
—— CALCULATED DATA ——
INTERMEDIATE FACTOR (A)= 1.066
DESIGN PRESS. (F)= 1109 PSI SAFE PRESS. (F') = 1109 PSI
PIFE MAY BE OFERATED SAFELY AT MAOP, 877 PSI
WITH CORR.LNGTH. 3 In., MAX. DEPTH IS 0.4000 Inch. A = 1.066
WITH CORR.DEPTH .035 In., MAX. LENGTH 1S INFINITY. A = 5.000

2
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EXAMPLE #8
-~ INFUTTED DATA ——

PIFE DIAMETER (D)= 24 In. DESIGN FACTOR(F)= .5

WALL THICKNESS(t) = .5 In. MAX.COR.DFPTH(d) = .128 In.

SMYS = 42000 FSI MAX.COR.LEBTH(L) = 12 In.
MAOF = 790 FSI

-~ CALCULATED DATA -~
INTERMEDIATE FACTOR (A)= 3.093
DESIGN FRESS. (P)= 875 FSI SAFE FRESS. (P°) = B43 FSI
FIFPE MAY BE OFERATED SAFELY AT MADF, 790 PEl
WITH CORR.DEPTH .12Z In., MAX. LENGTH IS 15.51% In. A =

FRESS <1> FOR MORE CURROSION EVALUATIONS ON SAME FIFE,
OR <2> FOR CORROSION EVALUATIONS ON DIFFERENT FIFE.?

TEST #1. ENTER DEPTH OF .179 AND LENGTH OF 12.

~— INFUTTED DATA —-

PIFE DIAMETER (D)= 24 In. DESIGN FACTOR(F)= .5
WALL THICKNESS(t) = .3 In. MAX.COR.DFTH(d) = .17% In.
SMYS = 42000 FSI - MAX.COR.LGTH(L) = 12 In,

MADF = 7790 PE1
-— CALCULATED DATA --
INTERMEDIATE FACTOR (A)= 3.093
DESIGN FRESS. (F)= 875 FSI BAFE PRESS. (F°) = 791 PSI
PIFE MAY BE OPERATED SAFELY AT MADP, 790 FSI

WITH CORR.DEFTH .179 In., MAX. LENGTH IS 12.182 In. A =
FRESS <1> FOR MDRE CORROSION EVALUATIONS ON SAME PIFE, -

OR <2> FOR CORRDSION EVALUATIONS ON DIFFERENT FIPE.?
TEET #1A. ENTER DEPTH .17% AND LENGTH 12.182.

~— INPUTTED DATA --

PIFE DIAMETER (D)= 24 In. DESIGN FACTOR(F)= .2
WALL THICKNESS(t) = .95 In. MAX.COR.DPTH(d) = ,179 In.
SMYE = 42000 P51 MAX.COR.LBTHI(L) = 12,182 In.

MAOP = 790 FSI
-- CALCULATED DATA —-
INTERMEDIATE FACTOR (A)= 3.140
DESIGN PRESS. (P)= 875 FSI SAFE FRESS. (F°) = 790 PSI
FIPE MAY BE OFERATED SAFELY AT MAOP, 790 FSI
WITH CORR.LNGTH. 12.182 In., MAX. DEFTH IS 0.178 Inch. A
WITH CORR.DEPTH .179 In., MAX. LENGTH IS 2.1B2 In. A =

PREES {1> FOR MORE CORROSION EVALUATIONS ON SAME FIFE,
OR <2 FOR CORROSIDN EVALUATIONS ON DIFFERENT FIFE.?

WITH CORR.LNGTH. 12 In.,, MAX. DEFTH IS 0.179 Inch. A = 3,093

4.000

THIS 1% A TEYT FOR HE ABOVE ALLOWAKLE DEFIH AND LENGTH VALUES.

WITH CORR.LNGTH. 12 In., MAX. DEPTH IS 0.17%9 Inch. A =  3.093

3.140

= 3,140
3.140
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TEST #1B. INCREASING DEPTH BY A THOUSANDTH SHOULD CAUSE UNSAFE OPERATION.
ENTER DEPTH OF .180 AND LENGTH OF 12,182
- INPUTTED DATA —-

PIPE DIAMETER (D)= 24 In. DESIGN FACTOR(F)= .5
WALL THICKNESS(t) = .35 In. MAX. COR. DPTH(d) = .18 In,
SMYS = 42000 PSI MAX.COR.LGTHIL) = 12.182 In.

MADP = 790 PSI
~— CALCULATED DATA ——
INTERMEDIATE FACTOR (A)= 3,140
DESIGN PRESS. (P)= 873 PSI SAFE PRESS. (P°) = 789 PSI
REDUCE OPERATING PRESSURE SO 1T WILL NOT EXCEED 789
PSI, S0 THAT PIPE WILL OPERATE LEGALLY AND SAFELY.
WITH CORR.LNGTH. 12.182 In., MAX. DEPTH IS 0.178 Inch. A = 3,140
WITH CORR.DEPTH .18 In., MAX. LENSTH IS 11.961 In. A = 3.083

PRESS <1> FOR MDRE CORROSION EVALUATIONS ON SAME PIPE,
OR <2> FOR CORRUSION EVALUATIONS ON DIFFERENT PIPE.?

TEST #2. INCREASING LEMNGTH BY A FEW HUNDREDTHS SHOULD CAUSE UNSAFE OPERATION.
FROM THE SAFE CONDITION OF TEST #1A, INCREASE THE LENBTH FROM 12.182

IN. TO 12.297 IN.
-— INPUTTED DATA --

PIPE DIAMETER (D)= 24 In. DESIGN FACTOR(F)= .5
WALL THICKNESS(t) = .35 In. MAX.COR.DPTH(d) = .17%9 In.
SMYS = 42000 P8I MAX.COR.LBTHIL) = 12.297 In.

MADP = 790 PSI
-— CALCULATED DATA ~—
INTERMEDIATE FACTOR (A)= 3.170
DESIGN PRESS. (P)= 873 PSI SAFE PRESS. (P’) = 789 PSI -
REDUCE OPERATING PRESSURE SO 1T WILL NOT EXCEED 789
PSsI, 80 THAT PIPE WILL OPERATE LEGALLY AND BAFELY.
WITH CORR.LNBTH. 12.297 In., MAX. DEPTH 1S 0.1780 Inch. A = 3,170
WITH CORR.DEPTH .179 In., MAX. LENGBTH IS 12.1682 In. A = 3.140

PRESS <1> FOR MORE CORRODSION EVALURTIONS ON SAME PIPE,
OR <2> FOR CORROSION EVALUATIONS ON DIFFERENT PIPE.?

##u#2 END OF EXAMPLES »##asn
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. APPENDIX B
BASIC Computer Program, CRLGTHU.BAS, Used in Generating
Tables Like Those Which Are Printed in Part 3

Following is the BASIC computer program CRLGTHU.BAS, whose forerunner,
CRLGTH.BAS, was used for generating some of the tables in Part 3 with the same
computer equipment that is used in Appendix A. This upgraded version,
CRLGTHU.BAS, does not require the BASIC program to be modified with each use as
did the former version, CRLGTH.BAS, which was included in earlier printing(s) of this
manual.

Enter the BASIC program which is listed on the following pages into the computer,
and check its operation by running it and entering the following data as prompted: pipe
diameter = 20; shallowest pit depth = .03; wall thicknesses as follows: .406, .438, 469,
5, .562, .625, .688, .750, .812, and .875. The printout should duplicate the example which
is printed at the end of this Appendix. (Printer commands in the program are for the
Epson FX series and compatible printers, and could result in strange formats on other
printers.)
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CRLGTHU.BAS

A computer program which provides the same type of information and
printout as CRLGTH.BAS, except that the program does net need to be modified
with each usage, and the user is asked for pipe diameter, the minimum pit depth
to beginwith, and up to 10 wall thicknesses.  The program prompts the user for
this information, in increasing order of thicknesses. (A thickness that is out of
order will prompt a request to re-enter all of the thicknesses.)

10 "CRLGTHU.BAS

20 'THIS PROGRAM IS A UNIVERSAL PROGRAM, AND ALLOWS ENTRY OF ANY DIAMETER OF PIPE
AND UP TO 10 WALL THICKNESSES TO EXAMINE FOR ALLOWABLE CORROSION LENGTHS.

30 CLS:'PROGRAM CRLGTHU.BAS BY R.L.SEIFERT TO LIST ALLOWED LENGTHS OF CORROSION
FOR GIVEN DEPTHS OF CORROSION FOR SPECIFIED DIAMETER AND WALL THICKNESSES.FOR
IBM-PC AND EPSON FX SERIES PRINTERS OR COMPATIBLE EQUIPMENT.

40 CLEAR 5000:DIM T(17) :WIDTH "LPT1:",255

50 LPRINT CHR$(27);"@"; :COLOR 7,1,0:CLS

60 PRINT TAB(30)"CRLGTHU.BAS”

70 PRINT TAB(26)"Revision of 2/17/89" >

80 PRINT TAB(34)"by”

90 PRINT TAB(24)"Richard L. Seifert, P.E.”

100 PRINT TAB(16)"Consultant for Pipeline Corrosion Control”

110 PRINT TAB(34)"and”

120 PRINT TAB(16)"Use and Application of Personal Computers”

130 PRINT TAB(25)"15602 Valley Bend Drive”

140 PRINT TAB(26)"Houston, Texas 77068"

150 PRINT _

160 PRINT TAB(10)"This program prints a 1ist of allowed lengths of corroded areas”

170 PRINT TAB(5)"on underground pressure piping for given pit depths. It is a
general- "

180 PRINT TAB(5)"ized, conservative listing of allowed lengths, and if any

* corroded area ” , . S )

190 PRINT TAB(5)"is ’'condemned’ by this listing, the corroded area should be
examined

200 PRINT TAB(5)"further using Seifert's program CRYL.BAS. CRVL.BAS will examine
the”

210 PRINT TAB(5)"corroded pipe using precise input parameters, and may allow the
use of”

220 PRINT TAB(5)"the pipe, when this program, CRLGTHU.BAS, condemns it.”
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230 PRINT:PRINT TAB(22);:INPUT"Press <Enter> to proceed. ";EN

240 LPRINT CHR$(27);"@"; :CLS:PRINT: INPUT"ADJUST PRINTER PAPER TO TOP OF FORM,
TURN PRINTER ON, THEN PRESS <ENTER>";EN

250 INPUTENTER 0.D. OF PIPE TO BE EXAMINED (EXAMPLE: 20)*;D

260 INPUT”"SHALLOWEST CORROSION DEPTH IN RANGE OF DEPTHS {E.G. .010)";DE:DEl= DE

270 J=0

280 PRINT"BEGIN ENTERING PIPE WALL THICKNESSES IN ASCENDING ORDER, FOR
CALCULATIONS AND FOR COLUMN HEADINGS. MAXIMUM NUMBER OF ENTRIES = 10.7

290 IF J=10 THEN J1=10:INPUT"MAXIMUM NUMBER OF THICKNESSES HAVE BEEN
ENTERED. PRESS .<ENTER> TO PROCEED.”;EN:GOTO 330

300 J=J+ 1:PRINT*COLUMN "J". LAST ENTRY WAS "T(J-1):INPUT'ENTER WALL THICKNESS
FOR THIS COLUMN. (-1 TO END ENTRIES) ";T(J) ‘

310 IF T{J) =-1 THEN d=J-1:J1=J:G0T0 330

320 GOTC 290

330 FOR J=1T0J1

340 IF T(J) <T(J-1) THEN BEEP:CLS:FOR Q=1 TO J1-1:PRINT T(Q)” ”;:NEXT Q:PRINT
T{J1):ELSE 360

350 PRINT:PRINT"Wall thicknesses are all not in ascending order. You must re-enter
wall thicknesses. Press <Enter> for re-entry of wall
thicknesses. ":INPUT;EN:CLS:GO0TO 270

360 NEXT J

370 LPRINT CHR$(27)"0”"; :FOR N=1 TO 4: LPRINT NEXT N:LPRINT CHR${27)"U";CHR$ (1);

380 LPRINT CHR$(27)"G";:LPRINT CHR$(18);TAB(17)"VALUES OF L FOR PIPE WITH_
0.D. OF"D"INCHES”

390 LPRINT STRINGS (75,"+")

400 LPRINT CHR$(15);

410 LPRINT*Pit Depth”;TAB(60)"Wall Thickness (t) Inches”; TAB(128)"

420 J2=19:LPRINT"d(Inch) “;:LPRINT USING "##.###";T(1);:FOR J=2 T0 J1:LPRINT
TAB(J2) USING "##.###"; T(J) +d2=J2+ 12:NEXT J:LPRINT TAB(128)""

430 LPRINT STRINGS (127,"="};""

440 FOR N=1 T0 150

450 TAB=0:1IF INT(N/5) =N/5 THEN TAB=1:TABZ2=1:LPRINT
CHR$ (27)CHR$ (45) CHRE (1) ; : 'START UNDERLINE

460 LPRINT USING"# . ###"; (INT((DE*1000) + .5))*.001; : LPRINT"\"; : TAB=TAB+19:IF
DE=DE1 AND DE/T(1) <.1 THEN TAB=TAB-1

470 FOR J=1 70 J1

480 T=T(J)

490 IF DE/T<.1 ORDE/T> .8 THEN L$="":G0TO0 620

500 IF 100*(DE/T) = > 10 AND 100*{DE/T) = < 17.5 THEN B=4:G0T0 520

510 B=SQR((((DE/T)/((1.1*(DE/T))-.15))"2)-1)

520 L=1.12*B*SQR{D*T)

530 L2=L-INT(L)}:L3=1INT((L2/.0625) + .5):L4$=STR$(L3) +"/16":L=INT(L)

540 IF L3=0 THEN 560

550 IF 16/L3=2 THEN L4§="1/2":G0OT0 600
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560.1F L3=0 THEN L4$ =" ":GOTO 600

570 IF L3=16 THEN L=L+1:L4%="":GOTO 600

580 IF INT(L3/2) =13/2 THEN L3=L3/2:L4$=STR${L3) +"/8"

590 IF INT{L3/2) =13/2 THEN L3=13/2:L48=STR$(L3) +"/4"

600 IF L=0 THEN L$=""+L4$:ELSE L} =STR$(L) +L4%

610 IF LEN(STR$(L)) =2 THEN LPRINT" 7}

620 GOTO 630

630 LPRINT L$;:1F DE=DE1 THEN 640: ELSE LPRINT TAB(TAB); : TAB=TAB+ 12:607T0 650

640 LPRINT TAB(TAB-1);:TAB=TAB+12

650 NEXT J :

660 IF DE=DE1 THEN LPRINT TAB(128)"":ELSE LPRINT TAB(128 + TAB2)"

670 LPRINT CHR${27)CHR$(45)CHR$ {0} ;:TAB2 =0 'STOP UNDERLINE

680 IF DE> ((T(J1)*.8)+.01) AND L$=" "THEN LPRINT:LPRINT:LPRINT:LPRINT
CHR$(27)"2":LPRINT CHR$(27)"U"CHR$(0); :LPRINT CHR$(27)"H"; :WIDTH
“LPT1:*,80:LPRINT CHR$(18);:60T0 710

690 DE=DE+ .01

70C NEXT N

710 FL=1:CLS:Y$="":PRINT: INPUT"Do you want to print another table of acceptable
corrosion lengths (Y/N*)";Y$:IF Y$="n" OR Y$="N" OR Y§ ="" THEN END

720 CLEAR 5000:DIM T(17) :WIDTH "LPT1:",255 :

730 LPRINT CHR$(27):"@"; :COLOR 7,1,0:CLS:GOTO 240
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YALUES OF L FOR PIPE WITH 0.D. OF 20 INCHES
Pit bepth Mall Thickness (t), Inches

d(Inch) 0.408 0.438 0.48% 0.500 64.562 9.82% 9,688 0.750" 0.812 0.875
0.030

0.040

0.050 123/8 131/4 133/4

0.060 12 376 131/4 13 3/4 14 3/16 15

0.070 1234 13 1/4 13 3/4 14 3/16 15 1513/16 16 5/8

0.080 B7/8 117/16 133/4 14 3/16 15 1513/16 16 5/8 17 3/8

8.0%0 §13/16 85/16 10 3/16 121316 15 1513/16  165/8 17 3/8 181/18 183/4
0.100 511/16 6 11/16 718/16 91/2 14 §/8 1513/16 16 5/8 -173/8 18 1/16 18 3/4
0.110 47/8 511716 §5/8 7 1/16 10 5/8 151/2 16 5/8 173/8 18 1/16 183/4
0.120 4 5/16 5 53/4 6 9/16 B 1i/16 11 3/4 16 5/8 17 3/8 18 1/18 18 3/4
0.130 315/18 41/2 5 1/16 53/4 1718 911/16 12 15/16 17 3/8 18 1/16 18 3/4
0.140 39/16 41/16 45/8 53/16 69/16 8 5/18 10 13/16 14 18 1/16 183/4
0.150 315/1% 334 43/16 4 3/4 s1/8 15/16 93/16 115/8 15 18 /4
0.160 3 1/16 3172 37/8 43/8 53/8 65/8 81/8 10 1/16 12 9/16 18 1/16
0.170 27/8 31/4 315/8 41/16 415/16 $ 1/16 15/16 Br/e 10 7/8 13172
0.180 211/16 3118 317/18 313/16 45/8 $9/16 611716 81/16 911/16  113/4
0.190 29/18 27/8 33/16 39/16 45/18 53/16 6316 TI/8 83/4 10 7/16
0.200 21/16 23/4 3116 33/8 41/16 a7/8 5374 613/16 3 $7/16
0.210 2516 25/8 278 33/16 s §9/18 5 1/16 6378 11716 811/16
0.220 23/16 21/2 23/4 31716 315/8 4.5/18 51/8 5 15/18 5 15/16 81/6
0.2% 21/8 23/8 25/8 2778 3172 41/8 413/16 55/8 61/2 112
0.240 2 21/4 2172 23/4 35/16 315/16 45/8 55716 61/8 71/18
0.250 115/16 2316 2716 211716 33/18 33/4 4378 51/18 513/16 611/16
0.260 17/8 21/16 25/16 29/16 3118 35/8 43/16 413/16 59/16 65/16
0.270 13/4 2 21/4 22116 2 15/16 37/16 " ) 45/8 55/16 &
0.280 111/16 115716 21/8 23/8 213/16 35/16 3778 £7/16 51/18 53/4
0.2%0 15/8 17/8 21716 21/ 23/4 33/16 33/4 41/4 47/8 51/2
0.300 19/16 13/4 2 23/16 25/8 31/8 15/8 41/8 411/16 5$5/16
0.310 1172 111/16 115/16 21/8 29/16 3 3i/e 4 4172 51/8
0.320 17/16 15/8 17/8 21/18 27/16 27/8 33/8 37/8 43/8 4 15/16
0.330 15/8 113/16 2 23/8 21316 3174 334 43/16 43/4
0.340 19/16 13/4 115/16 25/16 23/4 Ju/8 1s/8 41/16 45/8
0.350 11 111/16 11/8 21/4 25/8 31716 3 315/16 42118
0.360 15/8 113/16 23716 29/16 3 33/8 313/18 45/16
0.370 19/16 13/4 21/8 2172 21/8 35/36 33/ a3ns | 7
0.380 11118 21/18 217/16 213/16 33/18 35/8 §1/16
0.390 15/8 2 23/8 23/4 31/8 312 315/18
0.400 19/16 115/16 25/16 211716 31716 31116 32/8
0.410 12/8 21/4 29/16 215/16 338 33/a
0.420 113/16 Z23/16 212 27/8 3% 311/16
0.430 13/4 21/8 27/18 213/16 33/16 39/16
0.440 13/% 21/16 23/8 231 3/ 332
0.450 2 238 21116 31/16 3116
0.460 1 15/16 25/16 25/8 3 357186
0.470 115/16 214 238/18 27/8 31/4
0.480 17/8 23/16 2172 21316 33/16
0.4%0 1 13/16 21/8 27/16 23/4 31/8
0.560 13/4 21/ 23/8 23/8 31/36
0.510 21/16 23/8 211/16 3

0,520 2 25/16 25/8 215/16
0.530 115/16 21/4 29/18 27/8
0.540 115/16 23/16 23/2 2 13/16
0.550 17/8 23/18 2116 23/4
0.560 21/8 z3/8 211716
0.570 21/18 23/8 211716
0.580 2 25/18 25/8
0.590 4 21/a 29/16
0.500 115/16 21/4 212
0.610 23/16 27/16
0.620 21/8 21/16
0.630 21/8 Z 3/8
0.640 21/16 25/16
0.650 2516
0.660 218
9,670 2 3/16
0.680 23/16
0.6%0 21/8
0.700 21/8
0.710

0.720
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