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Errata to

AWWA Manual M11 
Steel Pipe—A Guide for Design and Installation, 4th ed.

(December 2013)

Chapter 1

1. On page 1, paragraph 2, line 6 under History, the metric conversion should read 15,000 psi 
(103.42 MPa).

2. On page 7, paragraph 2, lines 6 and 7 under Stress and Strain, “min” should read “μin.”

3. On page 8, paragraph 2, lines 2 and 4, respectively, the metric conversions should read 30,000,000 
psi (207 TPa) and 30 psi (207 kPa). 

4. On page 10, paragraph 1, line 2, the metric conversion should read 30 psi (207 kPa). 

5. On page 10, paragraph 1, line 4, “5,000 min/in.” should read “5,000 μin./in.”  

6. On page 10, paragraph 2, line 6, “5,000 min/in.” should read “5,000 μin./in.”  

7. On page 10, paragraph 2, line 8, “300,000 min/in.” should read “300,000 μin./in.”  

8. On page 11, paragraph 5, lines 6 and 10, under Analysis Based on Strain, “1,750 min/in.” 
should read “1,750 μin./in.”

9. On page 11, paragraph 7, line 2, under Analysis Based on Strain, “5,000 min/in.” should read 
“5,000 μin./in.”

10. On page 18, Eq 1-1 should read 
n 2 (cos2

1 (sin2

Chapter 6

11. On page 62, Table 6-1, column 1, Type of Soil, replace “Coarse-grained soils with little or no fines 
(SP, SM, GP, GW)” with “Coarse-grained soils with little or no fines (SP, SW, GP, GW).”

12. On page 67, line 5, replace (P = 0.7(4)(28,152) = 7,883 kg/m2) with 
(P = 0.07(4)(28,152) = 7,883 kg/m2).
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Chapter 6 (continued)

13. On page 67, line 12, replace Wc r/1,000 = 34r with  
Wc r/1,000 = 28.7r.

14. On page 67, line 18, replace “3 ft (0.914 mm) cover” with “3 ft (0.914 m) cover.”

Chapter 7

15. On page 73, the example problem should read 
 
   k = 0.02 – 0.00012(120 – 90) = 0.0164 
 

  Scs = 0.0164 ×    40,000     log e (  21    ) = 28,300 psi 
              (0.3125)2                     0.3125   
    Sls = –3,000 psi                   (7-5) 
 
    Se = 1,000 [28.32 2) – (–3.0 × 28.3)]½ = 29,900 psi 
 
    29,900 < 30,000

16. On page 85, Table 7-2, for x = 0.05L, replace –0.0715(wL2/12) with –0.715(wL2/12).

Chapter 9

17. On page 122, last line of paragraph 3 under Elbows and Miter End Cuts should read  
“…the deflection per miter weld shall be limited to 30°. The radius of the elbow shall be….”

18. On page 133, first sentence of paragraph 3 should read  
“Usually the blowoff will be below ground.” 

Chapter 13

19.  
2 (N/m2)

20. On page 200, Table 13-4, for 24-in. Pipe OD, 250 psi, Tie Bolt Diameter, in., should read “1 ⅛.”

21. On page 200, Table 13-4, line 2 of NOTE, replace “undo” with “undue.”

22. On page 203, Table 13-5, for 1 ⅜-in. dia., replace "A" metric with (222.25).

23. On page 203, Table 13-5, for 1 ⅝-in. dia., replace "A" metric with (273.05). 

24. On page 205, Figure 13-20, Note 4, replace “The minimum wall thickness...” with  
“The minimum weld thickness….” 
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Foreword

This manual was first authorized in 1943. In 1949, committee 8310D appointed one
of its members, Russel E. Barnard, to act as editor in chief in charge of collecting and
compiling the available data on steel pipe. The first draft of the report was completed
by January 1957; the draft was reviewed by the committee and other authorities on
steel pipe. The first edition of this manual was issued in 1964 with the title Steel Pipe-
Design and Installation.

The second edition of this manual was approved in June 1984 and published in
1985 with the title Steel Pipe—A Guide for Design and Installation.

The third edition of the manual was approved in June 1988 and published in 1989. 
This fourth edition of the manual was approved March 2003. Major revisions to the

third edition included in this edition are (1) the manual was metricized and edited
throughout; (2) a discussion of Chemistry, Casting and Heat Treatment (Sec. 1.3) and
a discussion of stress evaluation in spiral-welded pipe (Sec. 1.12) were added to
chapter 1; (3) Table 4-1 was revised to reflect new steel grades and Charpy test
requirements for pipe with wall thicknesses greater than 1⁄ 2 in. (12.7 mm); (4) calcula-
tions for external fluid pressure (Sec. 4.4) was revised to include consideration of pipe
stiffness added by the cement–mortar coating and lining; (5) in Table 6-1, values of E′
used for calculation of pipe deflection were revised to reflect increasing soil stiffness
with increasing depth of cover; (6) in chapter 7, the discussion of ring girder design
was revised, and a design example was added; (7) chapter 9, Fittings and Appurte-
nances, was revised to reflect the provisions of AWWA C208-96; (8) a new section on
installation of flanged joints was added to chapter 12; and (9) thrust-restraint design
calculations in chapter 13 were revised. 

This manual provides a review of experience and design theory regarding steel pipe
used for conveying water, with appropriate references cited. Application of the princi-
ples and procedures discussed in this manual must be based on responsible judgment.

Copyright © 2004 American Water Works Association. All Rights Reserved.

©
included in this edition are (1) the manual was metricizdition are (1) the ma
2) a discussion of Chemistry, Casting and Heat Treatmentn of Chemistry, Casting and Hea
of stress evaluation in spiral-welded pipe (Sec. 1.12) wevaluation in spiral-welded pipe (Sec
Table 4-1 was revised to reflect new steel grades and4-1 was revised to reflect new steel grad

for pipe with wall thicknesses greater than ipe with wall thicknesses gre 1⁄1 22⁄  in. (12.7 mm in. (12.
nal fluid pressure (Sec. 4.4) was revised to include considefluid pressure (Sec. 4.4) was revised to include cons
d by the cement–mortar coating and lining; (5) in Table 6-by the cement–mortar coating and lining; (5) in Table 
lation of pipe deflection wereation of pipe deflection  revised to reflect increasinged to reflect increasin

ng depth of cover; (6) in chapteg depth of cover; (6) r 7, the discussion of ring he discussion of ring
and a design example was added; (7) chapter 9, Fittings and a design example was added; (7) chapter 9, Fittings 
evised to reflect the provisions of AWWA C208-96; (8) a nevised to reflect the provisions of AWWA C208-96; (8) a n
f flanged joints was added to chapter 12; and (9) thrust-reflanged joints was added to chapter 12; and (9) thrust-re
n chapter 13 were revised.n chapter 13 were rev
al provides a review of experienl provides a review of ce and design theory regardd design theory regar
eying water, with appropriate reing water, with appropr ferences cited. Applicationerences cited. Applicatio
dures discussed in this manual must be based on responsires discussed in this manual must be based on respon

This is a preview of "AWWA M11-2004". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/AWWA/AWWAM112004?source=preview


This page intentionally blank.

Copyright © 2004 American Water Works Association. All Rights Reserved.

©
This is a preview of "AWWA M11-2004". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/AWWA/AWWAM112004?source=preview


xv

Acknowledgments

This revision of Manual M11 was made by the following members of the Steel
Water Pipe Manufacturers Technical Advisory Committee (SWPMTAC). The Steel
Water Pipe Manufacturers Technical Advisory Committeee Task Group on updating
the manual M11 had the following personnel at the time of revision:

Dennis Dechant, Task Group Chairman

H.H. Bardakjian, Ameron International, Rancho Cucamonga, Calif.
R.J. Card, Victaulic Depend-O-Lok Inc., Atlanta, Ga.
R.R. Collins, JCM Industries Inc., Nash, Texas
D.H. Eaton, Romac Industries Inc., Bothell, Wash.
B. Kane, Cascade Waterworks Manufacturing Company, Yorkville, Ill.
B.D. Keil, Continental Pipe Manufacturing Company, Pleasant Grove, Utah
M. Mintz, M-Square Associates Inc., Elmont, N.Y.
G.F. Ruchti, American Spiral Weld Pipe Company, Punta Gorda, Florida
R.N. Satyarthi, Baker Coupling Company, Inc., Los Angeles, Calif.
K.L. Shaddix, Smith-Blair Inc., Texarkana, Texas
B. Spotts, RTLC Piping Products Inc., Kosse, Texas
J.C. Taylor, Piping Systems Inc., Fort Worth, Texas
M. Topps, Glynwed Piping Systems, Hixson, Tenn.
R. Warner, National Welding Corporation, Midvale, Utah

This revision was reviewed and approved by the Standards Committee on Steel
Pipe. The Standards Committee on Steel Pipe had the following personnel at the time
of approval:

George J. Tupac, Chairman

John H. Bambei Jr., Vice Chairman

Dennis Dechant, Secretary

Consumer Members

G.A. Andersen, NYC Bureau of Water Supply, Little Neck, N.Y.
J.H. Bambei Jr., Denver Water Department, Denver, Colo.
D.W. Coppes, Massachusetts Water Resources Authority, Southborough, Mass.
R.V. Frisz, US Bureau of Reclamation, Denver, Colo.
T.R. Jervis, Greater Vancouver Regional District, Burnaby, B.C.
T.J. Jordan, Metropolitan Water District of Southern California, La Verne, Calif.
T.A. Larson, Tacoma Public Utilities, Tacoma, Wash.
G.P. Stine, San Diego County Water Authority, Escondido, Calif.
Milad Taghavi, Los Angeles Department of Water & Power, Los Angeles, Calif.
J.V. Young, City of Richmond, Richmond, B.C.

Copyright © 2004 American Water Works Association. All Rights Reserved.

©
omac Industries Inc., Bothell, Wash.Bothell, Wash.
ade Waterworks Manufactuks Manufacturing Company, Yorkville, Ill.ring Company, Yo
tinental Pipe Manufacturing Company, Pleasant Grove, UPipe Manufacturing Company, Pleasant

Square Associates Inc., Elmont, N.Y.Associate
merican Spiral Weld Pipe Company, Punta Gorda, Floridaican Spiral Weld Pipe Company, Punta Gorda, Flo
i, Baker Coupling Company, Inc., Los Angeles, Calif.Baker Coupling Company, Inc., Los Angeles, Calif.
Smith-Blair Inc., Texarkana, TexasSmith-Blair Inc., Texarkana, Texas

LC Piping Products Inc., Kosse, TexasC Piping Products In
ping Systems Inc., Fort Worth, Texasping Systems Inc., F
nwed Piping Systems, Hixson, Tenn.nwed Piping System
tional Welding Corporation, Midvale, Utahtional Welding Corp

on was reviewed and approved by the Standards Commn was reviewed and approved by the Standards Comm
ndards Committee on Steel Pipe had the following personnards Committee on Steel Pipe had the following person

George J. Tupac, Chairmann

John H. Bambei Jr.,John H. Bambei Jr., Vice ChairmanVice Chairma

Dennis Dechant, Dennis Dechant, SecretarySecre

This is a preview of "AWWA M11-2004". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/AWWA/AWWAM112004?source=preview


xvi

General Interest Members

W.R. Brunzell, Brunzell Associates Ltd, Skokie, Ill. 
R.L. Coffey, Kirkham Michael & Associates, Omaha, Neb.
H.E. Dunham, MWH Americas Inc., Bellevue, Wash.
K.G. Ferguson,* MWH Americas Inc., Parker, Ariz.
S.N. Foellmi, Black & Veatch Corporation, Irvine, Calif.
J.W. Green, Alvord Burdick & Howson, Lisle, Ill.
K.D. Henrichsen, HDR Engineering Inc., St. Cloud, Minn.
M.B. Horsley,* Black & Veatch Corporation, Overland Park, Kan.
J.K. Jeyapalan, Pipeline Consultant, New Milford, Conn.
Rafael Ortega, Lockwood Andrews and Newnam, Houston, Texas
A.E. Romer, Boyle Engineering Corporation, Newport Beach, Calif
H.R. Stoner, Consultant, North Plainfield, N.J.
C.C. Sundberg, CH2M Hill Inc., Bellevue, Wash.
G.J. Tupac, G.J. Tupac & Associates, Pittsburgh, Pa. 
J.S. Wailes,† Standards Engineer Liaison, AWWA, Denver, Colo.
L.W. Warren, Seattle, Wash.
W.R. Whidden, Post Buckley Schuh & Jernigan, Orlando, Fla.

Producer Members

H.H. Bardakjian, Ameron International, Rancho Cucamonga, Calif.
Mike Bauer, Tnemec Company, Inc., North Kansas City, Mo.
R.J. Card, Victaulic Depend-O-Lok Inc., Atlanta, Ga.
R.R. Carpenter, American Cast Iron Pipe Company, Birmingham, Ala.
Dennis Dechant, Northwest Pipe Company, Denver, Colo.
J.E. Hagelskamp,† American Cast Iron Pipe Company, Birmingham, Ala.
B.D. Keil, Continental Pipe Manufacturing Company, Pleasant Grove, Utah
J.L. Luka,* American SpiralWeld Pipe Company, Columbia, S.C.
B.F. Vanderploeg,* Northwest Pipe Company, Portland, Ore.
J.A. Wise, Canus International Sales Inc., Langley, B.C.

*Alternate
†Liaison

Copyright © 2004 American Water Works Association. All Rights Reserved.

©
onsultant, North Plainfield, N.J.infield, N.J.

g, CH2M Hill Inc., Bellevue, Wash.nc., Bellevue, Wash.
J. Tupac & Associates, Pittsburgh, Pa. & Associates, Pittsburgh, Pa. 
tandards Engineer Liaison, AWWA, Denver, Colo.rds Engineer Liaison, AWWA, Denver, Colo.
Seattle, Wash.tle, Wash
, Post Buckley Schuh & Jernigan, Orlando, Fla.ost Buckley Schuh & Jernigan, Orlan

Producer MembersProducer Members

ian,an, Ameron International, Rancho Cucamonga, Calif. Ameron International, Rancho Cucamonga, Calif.
nemec Company, Inc., North Kansas City, Mo.nemec Company, In
taulic Depend-O-Lok Inc., Atlanta, Ga.taulic Depend-O-Lo
r,r  American Cast Iron Pipe Company, Birmingham, Ala. American Cast Iron Pipe Company, Birmingham, Ala.
nt,t, Northwest Pipe Company, Denver, Colo. Northwest Pipe Company, Denver, Colo
mp,,†† American Cast Iron Pipe Company, Birmingham, Ala American Cast Iron Pipe Company, Birmingham, A
tinental Pipe Manufacturing Company, Pleasant Grove, Untal Pipe Manufacturing Company, Pleasant Grov

merican SpiralWeld Pipe Company, Columbia, S.C.n SpiralWeld Pipe Company, Columbia, S.C.
oeg,* Northwest Pipe Company, Portland, Ore.thwest Pipe Company, Portland, Ore.
us International Sales Inc., Langley, B.C.onal Sales Inc., Langley, B.C.

This is a preview of "AWWA M11-2004". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/AWWA/AWWAM112004?source=preview


1

AWWA MANUAL M11

Chapter 1

History, Uses, and 
Physical Characteristics 
of Steel Pipe

HISTORY____________________________________________________________________________________
Steel pipe has been used for water lines in the United States since the early 1850s
(Elliot 1922). The pipe was first manufactured by rolling steel sheets or plates into
shape and riveting the seams. This method of fabrication continued with improve-
ments into the 1930s. Pipe wall thicknesses could be readily varied to fit the different
pressure heads of a pipeline profile.

Because of the relatively low tensile strength of the early steels and the low effi-
ciency of cold-riveted seams and riveted or drive stovepipe joints, engineers initially
set a safe design stress at 10,000 psi (68.95 MPa). As riveted-pipe fabrication methods
improved and higher strength steels were developed, design stresses progressed with
a 4-to-l safety factor of tensile strength, increasing from 10,000 (68.95) to 12,500
(86.18), to 13,750 (94.8), and finally to 15,000 psi (103.42). Design stresses were
adjusted as necessary to account for the efficiency of the riveted seam. The pipe was
produced in diameters ranging from 4 in. (100 mm) through 144 in. (3,600 mm) and in
thickness from 16 gauge to 1.5 in. (38 mm). Fabrication methods consisted of single-,
double-, triple-, and quadruple-riveted seams, varying in efficiency from 45 percent to
90 percent, depending on the design.

Lock-Bar pipe, introduced in 1905, had nearly supplanted riveted pipe by 1930.
Fabrication involved planing 30-ft (9.1-m) long plates to a width approximately equal
to half the intended circumference, upsetting the longitudinal edges, and rolling the
plates into 30-ft (9.1-m) long half-circle troughs. H-shaped bars of special configura-
tion were applied to the mating edges of two 30-ft (9.1-m) troughs and clamped into
position to form a full-circle pipe section.
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2 STEEL PIPE

According to the general procedure of the times, a 55,000-psi (379.2 MPa) tensile-
strength steel was used. With a 4-to-1 safety factor, this resulted in a 13,750-psi
(94.8 MPa) design stress. Lock-Bar pipe had notable advantages over riveted pipe: it
had only one or two straight seams and no round seams. The straight seams were con-
sidered 100-percent efficient as compared to the 45-percent to 70-percent efficiency for
riveted seams. Manufactured in sizes from 20 in. (500 mm) through 74 in. (1,850 mm),
from plate ranging in thickness from 3⁄16 in. (4.8 mm) to l⁄2 in. (12.7 mm), Lock-Bar
played an increasingly greater role in the market until the advent of automatic elec-
tric welding in the mid 1920s.

By the early 1930s, both the riveting and Lock-Bar methods gradually were
replaced by welding. Pipe produced using automatic electric-fusion welding was
advantageous because fewer pieces were used, fewer operations were performed, and
because of faster production, smaller seam protrusion, and 100-percent welded-seam
efficiency. The fabricators of fusion-welded pipe followed similar initial production
sequences as for Lock-Bar. Through the 1930s and into the 1940s, 30-ft (9.1-m) plates
were used. By the 1950s, some firms had obtained 40-ft (12.2-m) rolls, and a few
formed 40-ft (12.2-m) lengths in presses.

In the 1930s, a new approach was used to design stresses. Prior to that time, it had
been common practice to work with a safety factor of 4-to-1 based on the tensile
strength. As welded pipe became predominant, using 50 percent of the material yield
stress became widely accepted.

Helically formed and welded pipe was developed in the early 1930s and was used
extensively in diameters from 4 in. (100 mm) through 36 in. (875 mm). Welding was
performed using the electric fusion method. After World War II, German machines
were imported, and subsequently, domestic ones were developed that could spirally
form and weld through diameters of 144 in. (3,600 mm).

USES__________________________________________________________________________________________
Steel water pipe meeting the requirements of appropriate AWWA standards has been
found satisfactory for many applications, some of which follow:

Aqueducts Treatment-plant piping (Figure 1-1)
Supply lines Self-supporting spans
Transmission mains Force mains
Distribution mains Circulating-water lines
Penstocks Underwater crossings, intakes, and outfalls

The installation of pipe in this plant was simplified using the specially designed fittings and lightweight pipe.

Figure 1-1 Steel pipe in filtration plant gallery
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