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American National Standard

An American National Standard implies a consensus of those substantially concerned .
with its scope and provisions. An American National Standard is intended as a guide
to aid the manufacturer, the consumer, and the general public. The existence of an
American National Standard does not in any respect preclude anyone, whether he has
approved the standard or not, from manufacturing, marketing, purchasing, or using
products, processes, or procedures not conforming to the standard. American National
Standards are subject to periodic review, and users are cautioned to obtain the latest
editions. Producers of goods made in conformity with an American National Standard
are encouraged to state on their own responsibility in advertising and promotion ma-
terial or on tags or labels that the goods are produced in conformity with particular
American National Standards.

CAUTION NOTICE. This American National Standard may be revised or with-
drawn at any time. The procedures of the American National Standards Institute
require that action be taken to reaffirm, revise, or withdraw this standard no later than
five (5) years from the date of publication. Purchasers of American National Stand-
ards may receive current information on all standards by calling or writing the
American National Standards Institute, 1430 Broadway, New York, N.Y. 10018,
(212) 868-1220.

© Copyright 1972 by the American Water Works Assn., Inc.
Printed in USA

i
Documents

Document Sharing Hub

Full document details: ANSI AWWA C101-67 (1977) scan


http://www.avadocuments.com/doc/ansi-awwa-c101-67-1977-scan
http://www.avadocuments.com/doc/ansi-awwa-c101-67-1977-scan

Committee Personnel !

Subcommittee 1-—Pipe, which reviewed and recommended reaffirmation of this
standard without revision, had the following personnel at that time :

Epwarp C. SeArs, Chairman
WaALTER AMorY, Vice-Chairman

User Members Producer Members
RoBerT S. BRYANT ALFRED F. CASE
Frank E. DorLson W. D. GoobE
Lee J. DosEpLo Tromas D. HoLMES
GEeorGE F. KEENAN Harorp M. KENNEDY JR.
Leonarp ORLANDO JR. W. HARrRY SMITH

SiDNEY P. TEAGUE

Standards Committee A21—Cast Iron Pipe and Fittings, which reviewed and
reaffirmed this standard without revision, had the following personnel at that time.

Lrovyp W. WELLER, Chairman
Epwarp C. SEARs, Vice-Chairman
PaurL A. ScHULTE, Secretary

Organization Represented Name of Representative
) American Gas Association LeoNnarD ORLANDO JR.
American Society of Civil Engineers KENNETH W. HENDERSON
American Society of Mechanical Engineers JaMEs S. Vanick
American Society for Testing and Materials Ben C. HeLtoN *
JoseErm J. PALMER *
American Water Works Association J. PorTER HENNINGS

Raywmonp J. KocoL
RoserT L. LEE
ArnorLp M. TINKEY
Lrovyp W. WELLER

Cast Iron Pipe Research Association TroMas D. HoLmEs
Harorp M. KENNEDY JR.
Epwarp C. SEars
W. Harry SMITH

Individual Producer ALFRED F. CasE
Manufacturers’ Standardization Society of the
Valve and Fittings Industry Asraram FENsTER

New England Water Works Association
Naval Facilities Engineering Command
Underwriters” Laboratories, Inc.
Canadian Standards Association

* Liaison representative without vote.

iii

WALTER AMORY
StANLEY C. BAKER
LeE J. DosepLo

W. F. SEMENCHUK *

Documents

Document Sharing Hub

Full document details: ANSI AWWA C101-67 (1977) scan


http://www.avadocuments.com/doc/ansi-awwa-c101-67-1977-scan
http://www.avadocuments.com/doc/ansi-awwa-c101-67-1977-scan

Documents

Document Sharing Hub

Full document details: ANSI AWWA C101-67 (1977) scan


http://www.avadocuments.com/doc/ansi-awwa-c101-67-1977-scan
http://www.avadocuments.com/doc/ansi-awwa-c101-67-1977-scan

Table of Contents

SECTION
Foreword Pace
History of Standard ............... vii
Major Features of 1967 Revision .... viii
Standard Thicknesses of Pit-Cast Pipe ix
References and Bibliography ........ X
Sec. 1-1—Thickness Tables for Standard
Conditions
1-1.1—General ....c.oevverennnnnnn. 1
1-12—Trench Load and Internal Pres-
SUFE  ttiveinneesanennnananans 1
1-1.3—Traffic Superload and Surge
Pressure ....coeeviiiiinnaa.. 2
1-1.4—Corrosion Allowance and Cast-
ing Tolerance .........c..... 2
TABLE
1-1—Schedule of Barrel Thickness for
Water Pipe of 18/40 Iron
Strength ...covvviiniiiiiin.. 3

1-2—Schedule of Barrel Thickness for
Water Pipe of 21/45 Iron
Strength .... .
1-3—Schedule of Barrel Thickness for
Gas Pipe of 18/40 Iron Strength 33

Sec. 1—2—Generai Procedure for Thick-
ness Determination

18

R eevecssan

SECTION

1-2.1—SCOPE vevrvierienieneerennannan 45

SECTION DAGE

1-2.2—Procedure for Thickness Deter-
mination

1-2.3—Example for Determining Thick-

ness of 18-in. Water Pipe .... 46
TaBLE
1-4—Ring Test Load Equivalents (zv)
of Trench Loads—Ib/lin ft .... 47
1-5—Internal Pressure (p) ...convn... 49
1-6—Allowances for Casting Tolerance 49
1-7—Standard Thickness Classes  of
Cast-Iron Pipe ................ 50
FIGURE
1-1—Thickness Nomogram for Pipe of
18/40 Iron Strength, Low-Range
Load ceiiviviiiiiiiiiiiiinn... 50
1-2—Thickness Nomogram for Pipe of
18/40 Iron Strength, High-Range
Load cv.vviviiiiiiiiiiiiinn... 51
1-3—Thickness Nomogram for Pipe of
21/45 Iron Strength, Low-Range
Load covvvvviiiiiniinniiinnnn 52
1-4—Thickness Nomogram for Pipe of
21/45 Iron Strength, Medium-
RangeLoad ......ovvvvvinnnnns 53
1-5—Thickness Nomogram for Pipe of
21/45 Iron Strength, High-Range
Load

Documents

Document Sharing Hub

Full document details: ANSI AWWA C101-67 (1977) scan


http://www.avadocuments.com/doc/ansi-awwa-c101-67-1977-scan
http://www.avadocuments.com/doc/ansi-awwa-c101-67-1977-scan

vi AMERICAN NATIONAL STANDARD

Sec. 1-3—Design Theory—Determination  Ficure Pace
of Net Thickness, Earth Load, and 1-8 —Calculation Coefficients (Cs) for
Truck Superload Ditch Condition .............. 68
SecTION Pace  1-9 —Calculation Coefficients (C.) for
1-3.1—Determination of Net Thick- Positive-Projection Condition . 69
TIESS «vvenvnranrnnerennnennnns §5 1-10—Earth Loads on Pipe for Trench
1-3.2—Earth Loads (W.) «.cc..o.... 57 Width (d+2) ft ............ 70
1-3.3—Truck Superloads (W:) ....... 60 1-11—Earth Loads on Pipe for Trench
Width (d+1) ft ............ 71
TABLE 1-12—Earth Loads on Pipe in Trench
1-8 —Earth Loads (W,) and Truck With 1:1 Side Slopes ........ 72
Superloads (W:)—Ib/lin ft ... 62 1—13——Eartl'{ Loads on Pipe in Trench
1-9 —Load Factors for Cast-Iron Pipe With 2:1 Side Slopes ........ 73

in Ditch and Embankment

Conditions ........ccvvvuens 63
1-10—Allowances for Surge Pressure .. 63
1-11—Surface Load Factors (C) for

One Truck on Unpaved Road

1-14—Calculation Coefficients (C») for
Negative Projection Condition 74

Sec. 1-4—Thickness Determination for
Pipe on Piers or Piling Above-
ground or Underground

or Flexible Pavement ........ 64  Section
1-12—Surface Load Factors (C) for 1-4.1—SCOPE vvvvvenrenniiinaeiiiianas 75
Two Passing Trucks on Un- 1-4.2—Pipe Installed Aboveground With-
paved Road or Flexible Pave- out Earth Cover ............. 75
4113 1\ S 65 1-4.3—Pipe Installed Underground With
1-13—Reduction Factors (R) ........ 66 Earth Cover ...............0n 75
1-14—Surface Load Factors (K) for 1-4.4—Design Examples .............. 76
One Truck and Two Passing 1-4.5—Calculation of Beam Stress and
Trucks on Rigid Pavement ... 66 Deflection .........covvnuenns 76
1-15—Qutside Diameters of Cast-Iron TABLE PAGE
Pipe ceovviiiiiiiiiiiiin. 67 1-16—Weights of Pipe and Contained
Water for Design of Above-
Frouze ground Pipe ................. 77
1-6 —Load-Pressure Curve ........... 67 1-17—Load Factors for Pipe on Spaced
1-7 —Installation Conditions for Earth Supports  Aboveground and
Load Calculations ........... 68 Underground ................ 78
Documents

Document Sharing Hub

Full document details: ANSI AWWA C101-67 (1977) scan


http://www.avadocuments.com/doc/ansi-awwa-c101-67-1977-scan
http://www.avadocuments.com/doc/ansi-awwa-c101-67-1977-scan

Foreword
This forcweord is provided for information only and is not a part of ANSI/AIVIVA CI01.

History of Standard

On Sep. 10, 1902, NEWWA adopted a “Standard Specification for Cast-
Iron Pipe and Special Castings,” covering bell-and-spigot pit-cast pipe and fittings
of ten thickness classes. The thickness classes were based on allowable internal
pressures varying by increments of 50 {t of head.

On May 12, 1908, AWWA adopted a “Standard Specification for Cast-Iron
Pipe and Special Castings,” covering bell-and-spigot pit-cast pipe and fittings of
eight classes, A through H, with allowable working pressures varying by in-
crements of 100 ft of head from 100 to 800 ft. Dimensions and weights were
given for pipe and fittings.

In 1926, ASA Sectional Committee (now ANSI Standards Committee) AZ21
on Cast-Iron Pipe and Fittings was organized under the sponsorship of AGA,
ASTM, AWWA, and NEWWA. The present scope of Committee A21 is:

Standardization of specifications for cast-iron and ductile-iron pressure pipe for
gas, water, and other liquids, and fittings for use with such pipe. These specifications
to include design, dimensions, materials, coatings, linings, joints, accessories, and
methods of inspection and test.

Sectional Committee A21 sponsored many tests of pipe and fittings; these
included subjection of pipe to combined earth load and internal pressures (which
form the basis of pipe-thickness design), corrosion tests, measurement of hy-
draulic friction loss in fittings, and tests of bursting strengths of pipe and fittings.
After exhaustive study of the test results and other research, the committee in
1939 issued A21.1, “American Standard Practice Manual for the Computation of
Strength and Thickness of Cast-Iron Pipe.” The manual included nomograms
and thickness tables for pit-cast pipe with 11/31 * iron strength. As stated in
the preface to that manual, however, the design method was apphcable to pipe
of any iron strength.

Discussions and interpretations » ? of the method of design of cast-iron pipe
were published in 1939 and presented to AWWA and AGA. As a result
of these publications and because of the general acceptance of A21.1, a substantial
volume of cast-iron pipe was designed by the new method and furnished to manu-
facturers’ standards between 1939 and 1953. A standard (A21.2) for pit-cast
pipe with 11/31 iron strength also was issued in 1939. Work on standards
for centrifugally cast pipe with 18/40 iron strength was started after the design
was completed in 1939, but, owing to the intervention of World War II and other
causes, they were not formally issued until 1953.

* The first figure designates the bursting tensile strength in units of 1,000 psi and the
second figure designates the ring modulus of rupture in units of 1,000 psi.
vil
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viil AMERICAN NATIONAL STANDARD

In 1957, a revision of A21.1 was issued. In that revision, designated ASA
A21.1-1957 (AWWA H1-57) the major change was the addition of a method
for computing earth loads on pipe laid under embankments and of nomograms
and thickness tables for centrifugally cast pipe with 18/40 iron strength.

In 1958, Sectional Committee A21 was reorganized. Subcommittees were
established to study each group of standards in accordance with the review and
revision policy of ASA (now ANSI). The scope of Subcommittee 1—Pipe is:

To include the periodic review of all current A21 standards for pipe, the prepara-
tion of revisions or new standards when needed, as well as other matters pertaining
to pipe standards.

As a result of the work of Subcommittee No. 1 on this assignment, revisions of
the cast-iron pipe standards A21.6 (AWWA C106), A21.7, A21.8 (AWWA
C108), and A21.9 were issued in 1962 and again in 1970. Revision of A21.1-
1957 (AWWA H1-57) was delayed in order for the subcommittee to carry
out a new assignment from the sectional committee to develop a design standard
and pipe standards for ductile-iron pipe. Subsequently, the subcommittee com-
pleted its study and a revision of AZ21.1 was issued in 1967.

In 1971, Subcommittee No. 1 reviewed the 1967 edition and submitted a
recommendation to Committee A2l that the standard be reaffirmed without
change. Therefore, this reaffirmed edition is unchanged from the 1967 edition,
except for the updating of this foreword. For convenience, the major features
listed in the foreword of the 1967 edition are repeated here.

Major Features of 1967 Revision

Although ANSI A21.1-1967 (AWWA H1-67) contained no changes in the
basic design method, a number of revisions were incorporated to simplify the

design procedure and to reflect changes in technology. Major features of the
1967 revision are discussed.

1. Format. This revision is divided into four major sections: Sec. 1-1 gives
thickness tables for standard conditions; Sec. 1-2 gives the general procedure
for thickness determination; Sec. 1-3 gives design theory and provides methods
for determining pipe thicknesses, earth loads, and truck superloads for both
standard and special conditions; and Sec. 1-4 gives the design procedure for a
special installation condition, pipe on piers aboveground or underground.

2. Iron strength. Thickness tables, nomograms, and other data for pit-cast
pipe (11/31 iron strength) were deleted, as this type of pipe is seldom furnished
today.

Centrifugally cast pipe covered under ANSI Standards A21.6 (AWWA
C106), A21.7, A21.8 (AWWA C108), and AZ1.9 are specified to have an iron
strength of not less than 18/40. Advances in production technology have en-
abled the manufacturers to furnish pipe with greater strength, and pipe with
21/45 iron strength has been available for many years. Thus, for the con-

Documents

Full document details: ANSI AWWA C101-67 (1977) scan


http://www.avadocuments.com/doc/ansi-awwa-c101-67-1977-scan
http://www.avadocuments.com/doc/ansi-awwa-c101-67-1977-scan

THICKNESS DESIGN OF CAST-IRON PIPE 1X

venience of users, tables and figures in the standard cover pipe with iron strengths
of both 18/40 and 21/45.

3. Laying conditions. Laying conditions C, D, and E (also called “field
conditions” in the 1957 revision) were deleted. Conditions C and D were for
pipe laid on blocks, a method sometimes used in the 1920s and 1930s. This
method has been recognized as undesirable and is seldom used today. Condition
E was for pipe laid with special bedding but without tamping the backfill. It was
felt that this combination would rarely be used today; when special bedding is
used, the backfill is almost always tamped, giving laying condition F, which was
retained in this revision.

4. Earth loads. Formulas and procedures were added (Sec. 1-3) for de-
termining earth loads for standard and special conditions. FEarth loads shown
in Table 1-8 are the same as those given in the 1957 revision, except that loads
for 20 and 24 ft of cover were added.

5. Allowance for truck superloads. Formulas and procedures were added
(Sec. 1-3) for determining truck superloads for standard and special conditions.
These procedures may be used to compute truck superloads for unpaved roads,
flexible pavement, or rigid pavement; one truck or two passing trucks; and any
wheel load and impact factor, including AASHO truck loadings. Truck super-
loads for standard conditions are shown in Table 1-8 and are the same as given
in the 1957 revision, except that loads for 20 and 24 ft of cover were added.

6. Allowance for surge pressure. The allowances for surge pressure (water
hammer), shown in Table 1-10, are unchanged from those given in the 1957
revision.

7. Allowance for corrosion. A standard allowance for soil corrosion of
0.08 in., based on judgment and experience of early engineers, was used in the
1939 manual and continued in the 1957 revision. The allowance of 0.08 in. was
also retained in this edition. It is very conservative for many soils, and has
proved to be adequate in most. In areas suspected or known to be highly
corrosive, however, the designer should take special precautions. Where un-
usually corrosive soil conditions are anticipated, a soil survey is recommended.

8. Pipe on piers. A new section (Sec. 1-4) was added to provide pro-
cedures for computing thicknesses of pipe installed on piers or piling, a condition
sometimes encountered in laying pipe in unstable soil, across streams or swamps,
either aboveground or underground, and in installing pipe on bridges and other
aboveground structures.

Standard Thicknesses of Pit-Cast Pine

As stated in the foregoing, thickness tables for pit-cast pipe were deleted in
the 1967 edition. During the review of this standard in 1971, it was determined
that some standards and codes refer to the table of standard thickness classes for
pit-cast pipe shown as Table 10 in the 1957 edition of A21.1. For reference, the
contents of that table are reproduced on the next page:
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X AMERICAN NATIONAL STANDARD

Standard Thickness Classes for Pit-Cast Pipe*

Pipe-Wall Thickness (in.) for Standard Thickness Class No,:

1 2 3 4 S 6 7 8 9 10 1 12 13 14

3 0.3710.40| 0.43] 0.46 | 0.50| 0.54 | 0.58 1 0.63 | 0.68 | 0.73 0.79 | 0.85 [ 0.92 | 0.99
4 0.4010.43|0.46]0.50 | 0.54 1 0.58 | 0.63]0.68 | 0.73 | 0.79 ] 0.85{0.92 | 0.99 | 1.07
6 0.43]0.46 | 0.50 | 0.54 | 0.58|0.63|0.68|0.73| 0.79 | 0.85[0.920.99 | 1.07 | 1.16

8 0.46 | 0.50| 0.54 [ 0.58|0.63 | 0.6810.73|0.79 | 0.85|0.92|0.99}1.07| 1.16 | 1.25
10 0.500.54|0.580.63|0.68|0.73{0.79| 0.85|0.920.99|1.07]1.16 | 1.25| 1.35
12 0.540.5810.63|0.680.730.79|0.85|0.92 | 0.99 | 1.07 | 1.16 | 1.25| 1.35] 1.46
14 0.5410.5810.63|0.680.730.79|0.85|0.92 (0.99 | 1.07 | 1.16 | 1.25| 1.35| 1.46
16 0.580.63]0.68(0.73{0.79 | 0.85]|0.92|0.99 | 1.07[1.16]1.25]1.35| 1.46 | 1.58
18 0.63}10.68(0.7310.7910.85|0.92|0.99 | 1.07 1 1.16 | 1.25 [ 1.35| 1.46 | 1.58 | 1.71
20 0.660.71 | 0.77 | 0.83|0.90 { 0.97 | 1.05 | 1.13 | 1.22 | 1.32 | 1.43 | 1.54 | 1.66 | 1.79
24 0.740.80{0.86 | 0.93|1.00|1.08|1.17 | 1.26 | 1.36.| 1.47 { 1.59 | 1.72 | 1.86 | 2.01
30 0.8710.94]1.02{1.10(1.19|1.29]1.39]1.50 | 1.62 ] 1.75 | 1.89 | 2.04 | 2.20| 2.38
36 0.97(1.051.13|1.221.32 | 1.431.54|1.66 | 1.791.93 {2.08 | 2.25| 2.43 | 2.62
42 | 1.07|1.16(1.25]1.35]1.46|1.58(1.71|1.85|2.00|2.16|2.33|2.52|2.72|2.94
48 1.181.27|1.37| 148 | 1.60|1.73|1.87|2.02{2.182.35|2.54|2.74 { 2.96 | 3.20
54 1.3011.40| 1.51 | 1.63| 1.76 { 1.90 | 2.05 | 2.21 [ 2.39 1 2.58 { 2.79 1 3.01 | 3.25 ] 3.51
60 1.3941.50|1.62 | 1.75|1.89 [ 2.04 | 2.20 | 2.38 | 2.57 | 2.78 | 3.00 | 3.24 | 3.50 | 3.78

* [ach class is made 8 per cent heavier than the preceding class, starting with the thinnest, i.e., minimum
thickness, as the base class,
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ANSI/AWWA C101-77

Reaffirmed without revision 1977

American National Standard for

Thickness Design of Cast-Iron Pipe

Sec. 1-1-Thickness Tables for Standard Conditions

Sec. 1-1.1—General

Tables 1-1, 1-2, and 1-3, as appli-
cable, permit the direct determination
of the required thickness of cast-iron
pipe limited to the following condi-
tions:

a. Vertical-sided trench of width at
top of pipe not greater than the nominal
pipe diameter plus 2 ft

b. Unit weight of soil 120 Ib/cu ft

c. Kp =0.1924, Kp' =0.130 (see
Sec. 1-3.2 for definition)

d. Truck superload based on two
passing trucks with adjacent wheels
3 ft apart, 9,000 Ib wheel load, un-
paved road or flexible pavement, 1.50
impact factor

e. Surge allowances as shown in
Table 1-10

f. Iron strengths
21/45*

g. The three most common laying
conditions:

A—Pipe laid on flat-bottom trench,
backfill not tamped

B—Pipe laid on flat-bottom trench,
backfill tamped

* The first figure designates the bursting
tensile strength (S) in units of 1,000 psi and
the second figure designates the ring modulus
of rupture (R) in units of 1,000 psi.

of 18/40 and

F—Pipe bedded in gravel or sand,
backfll tamped

h. Allowances for casting tolerance
as shown in Table 1-6

1. A corrosion allowance of 0.08 in.

Sec. 1-1.2—Trench Load and Inter-
nal Pressure

The required thickness of cast-iron
pressure pipe is determined from a con-
sideration of trench load and internal
pressure in combination, Trench load
is considered to consist of the earth
load on the pipe plus any superload re-
sulting from traffic over the trench,
Internal pressure is considered to con-
sist of the design working pressure plus
an additional allowance for surge pres-
sure. Two different combinations of
trench load and internal pressure are
considered in the design:

Case 1. Trench load (earth load but
no truck superload) in combination
with internal pressure (working pres-
sure plus surge pressure) and with
2.5 factor of safety applied to both
trench load and internal pressure

Case 2. Trench load (earth load
plus truck superload) in combination
with internal pressure (working pres-
sure but no surge pressure) and with
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2 AMERICAN NATIONAL STANDARD

a 2.5 factor of safety applied to both
trench load and internal pressure.

Sec. 1-1.3—Traffic Superload and

Surge Pressure :

In designing water pipe it is cus-
tomary to assume that neither traffic
superload nor surge pressure will oc-
cur in important magnitude simultane-
ously. Thus, calculations for the re-
quired thickness of water pipe are made
for both conditions independently, and
the greater of the two thicknesses thus
determined is chosen as the net thick-
ness.

In designing gas pipe the procedure
is the same, except that surge pressure
is not a factor and only Case 2 is con-
sidered.

Sec. 1-1.4—Corrosion Allowance
and Casting Tolerance

To the net thickness determined as
explained above, a corrosion allowance
and a casting tolerance are added to
obtain the calculated thickness shown in
Tables 1-1, 1-2, and 1-3. The stand-
ard thickness class and/or the nominal
thickness for this class shown in Tables
1-1, 1-2, and 1-3 are used for
specifying and ordering pipe.

For other than standard conditions
the formulas, tables, and diagrams in
Sec. 1-2 may be used. The design
theory on which Tables 1-1, 1-2, and
1-3 are based is presented in Sec. 1-3.
Procedures for determining the net
thickness of pipe on piers or piling
above- or belowground are presented in
Sec. 1-4.
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TABLE 1-1
Schedule of Barrel Thickness for Water Pipe of 18/40 Iron Strength

Depth Internal Pressure—pss
Laying ep
Condi- | o Thickness Specifications so | 100 | 150 | 200 | 250 | 300 | 350
tion
f Barrel Thicknesses—is.
Three-Inch Water Pipe
Calculated Thickness 21 21% 22% Q2% 22 22* 23*
2% U {Thickness Class 22 22 22 22 22 22 22
8¢ | Thickness 32 .32 32 .32 32 .32 .32
Calculated Thickness 21* 21 22* 22* 22* 22% 23*
3% U {Thickness Class 22 22 22 22 22 22 22
€ {Thickness .32 32 .32 32 32 .32 .32
Calculated Thickness 21% 21 22% 22% 23 23 24
5 Use {Thickness Class 22 22 22 22 22 22 22
A Thickness 32 32 32 32 .32 32 32
Calculated Thickness 22 23* 23* 24 24 24 25
8 Use {Thicknesa Class 22 22 22 22 22 22 22
8€ } Thickness 32 32 .32 32 32 32 32
Calculated Thickness 24% 25% 25% 26 26 27 28
12 U {Thickness Class 22 22 22 22 22 22 22
€ |Thickness .32 .32 .32 .32 32 32 32
Calculated Thickness 27 27 28 28 28 .29 29
16 Use Thickness Class 22 22 22 22 22 22 22
Thickness .32 32 32 32 32 32 32
Calculated Thickness 21* 21* 22% 22* 22* 22* 23*
2% U {Thickness Class 22 22 22 22 22 22 22
8¢ |Thickness .32 32 | 32 32 32 32 32
Calculated Thickness 21% 21% 22 22 22% 22% 23"
33 U Thickness Class 22 22 22 22 22 22 22
€ | Thickness 32 32 .32 32 .32 .32 32
Calculated Thickness 21 21% 22* 22% 23 23 24
5 Us {Thickness Class 22 22 22 22 22 22 22
B € |Thickness .32 320 32 32 32 .32 32
Calculated Thickness Q2% 22* 23* 23* 24 24 24
8 U Thickness Class 22 22 22 22 22 22 22
8¢ {Thickness .32 32 32 .32 .32 32 32
Calculated Thickness 24* 24* 25 25 26 26 27
12 U Thickness Class 122 22 22 22 22 22 22
S€ |Thickness .32 32 32 32 32 .32 32
Calculated Thickness 26 26 27 27 28 2R 29
16 Us {Thickness Class 22 22 22 22 22 22 22
€ 1Thickness .32 32 32 32 32 32 32
Calculated Thickness 2% 21 21| 21x| 22%) 22%| 23
2% U {Thickness Class 22 22 22 22 22 22 22
8¢ | Thickness | 32| B2 32| 32| 32| 32| 3
Calculated Thickness 21 21* 21 21% 22* 22% 23
3% Ui {Thickness Class 22 22 22 22 22 22 22
8€ 1Thickness .32 .32 32 .32 32 .32 .32
Calculated Thickness 21* 21 21* 22* 22* 22" 23
5 Us {Thickness Class 22 22 22 22 22 22 22
. ® \Thickness .32 .32 32 32 32| 32 .32
F .
Calculated Thickness 21 21 22 22 23 23 24
8 Ui Thickness Class 22 22 22 22 22 22 22
8€ \Thickness 32 .32 32 32 32 .32 32
Calculated Thickness 23 23 23 24 24 24 25
12 Ut Thickness Class 22 22 22 22 22 22 22
8¢ \Thickness 32 32 32 .32 32 .32 .32
Calculated Thickness 24 24 25 25 26 26 27
16 v Thickness Class 22 22 22 22 22 22 22
8¢ 1Thickness 32 .32 .32 32 32 32 32

* Asterisk following total calculated thickness indicates that truck superload (Case 2) is the controlling factor.
When total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the controlling factor., See

Sec. 1-2.1. s Documents
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TABLE 1-1 (Continued)

Schedule of Barrel Thickness for Water Pipe of 18/40 Iron Strength

Internal Pressure—psi
Laying D%I;th
Condi- | o Thickness Specifications 50 | 100 | 150 I 200 | 250 l 300 | 359
tion fi
Barrel Thicknesses—in.
Four-Inch Water Pipe
Calculated Thickness 23* 23% 29% 24% 24% 25% .27
2% U Thickness Class 22 22 22 22 22 22 22
8¢ {Thickness .35 .35 35 35 .35 .35 35
Calculated Thickness 23 23 23% 29 24 25 .27
3% U Thickness Class 22 22 22 22 22 22 22
%€ \Thickness 35 .35 .35 .35 .35 35 .35
Calculated Thickness 23% 24* 24% .25 .26 27 28
5 U {Thickness Class 22 22 22 22 22 22 22
A 8¢ | Thickness 35 .35 .35 .35 35 35 35
Calculated Thickness 25% 26 .27 28 28 29 30
8 U {Thickness Class 22 22 22 22 22 22 22
¢ \Thickness 35 35 .35 .35 .35 .35 .35
Calculated Thickness 29 29 .30 30 31 31 32
12 Use Thickness Class 22 22 22 22 22 22 22
Thickness .35 .35 35 35 35 .35 .35
Calculated Thickness 31 31 32 32 33 33 34
16 Use Thickness Class 22 22 22 22 22 22 22
S€ \Thickness .35 .35 .35 .35 35 35 35
Calculated Thickness 23* 23% 23% 23% 2% 25 27
23 Use Thickness Class 22 22 22 22 22 22 22
Thickness .35 35 35 .35 .35 35 . 35
Calculated Thickness 23% 23* 23* 24 25 26 .27
3} Ui {Thickness Class 22 22 22 22 22 22 22
8¢ | Thickness .35 .35 35 .35 35 .35 .35
Calculated Thickness .23 24 24 25 26 .27 .28
5 Use Thickness Class 22 22 22 22 22 22 22
B Thickness .35 35 35 35 .35 .35 35
Calculated Thickness 25 26 27 27 28 29 29
8 Us Thickness Class 22 22 22 22 22 22 22
® \Thickness .35 .35 .35 .35 .35 35 .35
Calculated Thickness | .28 | .28 | .29 .30 30 31 .32
12 U Thickness Class 22 22 22 22 22 22 22
€ {Thickness .35 .35 .35 .35 .35 35 35
Calculated Thickness 30 31 31 32 32 33 33
16 Use {Thickness Class 22 22 22 22 22 22 22
Thickness .35 35 35 35 .35 35 35
Calculated Thickness 23% 23% | 23% 24% 24 .25 26
2% v {Thickness Class 22 22 22 22 22 22 22
8¢ \Thickness .35 .35 .35 .35 .35 .35 .35
Calculated Thickness 23% 23%: 23 24 24 25 26
33 Use {Thickuess Class 22 22 22 22 22 22 22
Thickness .35 .35 .35 35 35 35 .35
Calculated Thickness 23 23 23 24 24 .25 26
s Use {’l‘hickness Class 22 22 22 22 22 22 22
F Thickness 35 35 .35 .35 35 35 35
Calculated Thickness ".24 24 25 25 .25 26 27
8 Use {Thickness Class 22 22 22 22 22 22 22
Thickness .35 35 .35 .35 .35 35 .35
Calculated Thickness 25 26 .27 28 .28 29 .30
12 Use {Thickness Class ©22 22 22 22 22 22 22
Thickness 35 .35 .35 35 .35 35 35
Calculated Thickness 28| 28| 29| 20) 30| 0| 3
16 Use {Thickness Class 22 22 22 22 22 22 22
Thickness “35 .35 35 .35 35 35 35

* Asterisk f ollowing total calculated thickness indicates that truck superload (Case 2) is the controlling factor.

When total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the controlling factor.
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TABLE 1-1 (Continued)
Schedule of Barrel Thickness for Water Pipe of 18/40 Iron Strength

Internal Pressure—psi

Laying De}gth
Condi- | oo . Thickness Specifications so | 100 | 150 | 200 | 250 | 300 | 350
tion
{3
% Barrel Thicknesses—in.
Six-Inch Water Pipe
Calculated Thickness 20% 29% 30%* J1* J2* 33* 34
2% U {Thickness Class 22 22 22 22 22 22 22
€ {Thickness .38 .38 .38 .38 .38 .38 38
Calculated Thickness 28% 28% 29% 30* 31* J2* 34
3% Us {Thickness Class 22 22 22 22 22 22 22
€ \Thickness .38 .38 .38 38 |° .38 38 38
Calculated Thickness 29% 29% 30* 1% 33 34 35
5 Use {Thickness Class 22 22 22 22 22 22 22
A Thickness 38 38 .38 .38 .38 38 38
Calculated Thickness 32 33 34 .35 36 37 38
8 Use {Thickness Class 22 22 22 22 22 22 22
Thickness .38 .38 .38 .38 .38 38 38
Calculated Thickness .36 37 38 38 39 40 41
12 Use Thickness Class 22 22 22 22 22 23 23
Thickness .38 .38 .38 .38 .38 41 41
Calculated Thickness 39 40 41 42 42 43 A4
16 Use {Thickness Class 22 23 23 23 23 24 24
Thickness .38 41 41 41 41 44 44
Calculated Thickness 28% 28* 29% 30% 31* J2¥ 33%
2% Us {Thickness Class 22 22 22 22 22 22 22
€ | Thickness .38 .38 .38 .38 .38 .38 .38
Calculated Thickness 27% 28% 28% 29% 30* 32 34
33 Use {Thickness Class 22 22 22 22 22 22 22
Thickness .38 .38 .38 .38 .38 38 .38
Calculated Thickness .28% .29 30 31 J2 33 34
S Use {Thickness Class 22 22 22 22 22 22 22
B Thickness 38 .38 .38 .38 38 .38 38
Calculated Thickness 31 32 33 34 35 36 37
8. Use {Thickness Class 22 22 22 22 22 - 22 22
Thickness .38 .38 .38 .38 38 38 38
Calculated Thickness 35 35 36 37 38 39 40
12 Use {Thickness Class 22 22 22 22 22 22 23
Thickness 38 .38 .38 38 38 38 41
Calculated Thickness 38 38 3¢9 40 41 42 43
16 Use {Thickness Class 22 22 22 23 23 23 24
Thickness 38 .38 38 41 41 41 44
Calculated Thickness 26% | erxy .28 .29 .30 32 .34
2% Use {Thickness Class 22 22 22 22 22 22 22
Thickness .38 38 .38 .38 :38 .38 .38
Calculated Thickness 27 27 28 .29 30 32 34
3% Use {Thickness Class 22 22 22 22 22 22 22
Thickness .38 .38 .38 .38 38 38 38
Calculated Thickness .28 28 29 29 .30 32 35
5 Use {Thickness Class 22 22 22 22 22 22 22
F Thickness 38 .38 38 .38 .38 .38 38
Calculated Thickness 20 | 30| 31| 32| 33| 34| 35
8 Use {Thickness Class 22 22 22 22 22 22 22
Thickness .38 38 .38 .38 .38 .38 .38
Calculated Thickness 32 - .33 34 35 36 37 38
12 Use Thickness Class 22 22 22 22 22 22 22
Thickness .38 .38 .38 .38 .38 .38 .38
Calculated Thickness 35 35 36 W37 38 .39 40
16 Use {Thickness Class 22 22 22 22 22 22 23
Thickness .38 38 .38 .38 38 .38 R 3

* Asterisk following total calculated thickness indicates that truck superload (Case 2) is the controlling factor.

When total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the controlling factor.
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Schedule of Barrel Thickness for Water Pipe of 18/40 Iron Strength

TABLE 1-1 (Continued)

Internal Pressure—psi

Laying De?th
Condi- | o Thickness Specifications 50 l 100 | 150 | 200 | 250 | 300 | a3s0
tion
(i
% Barrel Thicknesses—iz.
Eight-Inch Water Pipe
Calculated Thickness Ja* J5% Je* 7% JI8* i A40*
2% U Thickness Class 22 22 22 22 22 22 22
8€ {Thickness 41 41 A1 41 41 41 41
Calculated Thickness WS3* J9* Ja* 35% Jo* 39 A1
3% U {Thickness Class 22 22 22 22 22 22 22
8¢ \Thickness 41 .41 .41 .41 41 41 41
Calculated Thickness J9* 35% Jo* A 39 A1 43
s Us Thickness Class 22 22 22 22 22 22 23
A € {Thickness 41 A1 41 A1 41 41 44
Calculated Thickness 38 39 40 41 A3 44 46
8 U Thickness Class 22 22 22 22 23 23 24
8¢ \Thickness 41 41 41 .41 44 A4 48
Calculated Thickness 43 A4 45 46 A7 A9 /]
12 Use Thickness Class 23 23 23 24 24 24 25
Thickness 44 44 44 48 A48 A48 52
Calculated Thickness a6 | | s | a9 | i s2 1 53
16 Us Thickness Class 24 24 24 24 25 25 25
€ {Thickness 48 .48 48 .48 52 52 52
Calculated Thickness 32% 33* 34 J35% 36% JI8* 39*
23 Us {’l‘hickness Class 22 22 22 22 22 22 22
8¢ | Thickness .41 41 41 41 41 41 41
Calculated Thickness 32* 3% 33* 4% Jo* 38 40
33 Us Thickness Class 22 22 22 22 22 22 22
€ | Thickness .41 41 41 41 .41 .41 .41
Calculated Thickness 33* S 35 36 .38 40 42
5 Use {Thickness Class 22 22 22 22 22 22 22
B Thickness 41 41 41 41 41 41 41
Calculated Thickness 36 37 38 40 41 43 45
8 Use {Thickness Class 22 22 22 22 22 23 23
Thickness 41 41 41 41 41 44 44
Calculated Thickness 41 42 43 44 46 47 48
12 Use {Thickness Class 22 22 23 23 24 24 24
Thickness 41 41 44 44 48 48 .48
Calculated Thickness 44 45 46 47 48 50 .51
16 Use {Thickness Class 23 23 24 24 24 25 25
Thickness 44 44 .48 48 48 52 .52
Calculated Thickness 30% J1* 2% JI3* .35 37 39
23 Use {Thickness Class 22 22 22 22 22 22 22
Thickness .41 41 41 41 41 41 41
Calculated Thickness 29% 30* 31 33 35 37 39
33 Use {Thickness Class 22 22 22 22 22 22 22
Thickness 41 41 41 41 41 41 41
Calculated Thickness 30% 31¥ 32 34 36 38 40
5 Use {Thickness Class 22 22 22 22 22 22 22
g Thickness 41 41 41 41 41 41 41
Calculated Thickness 34 35 .36 .37 391 43
8 Use {Thickness Class 22 22 22 22 22 22 23
Thickness 41 41 .41 41 41 41 44
Calculated Thickness 38 .39 40 41 43 44 46
12 Use {Thickness Class 22 22 22 22 23 23 24
Thickness 41 41 41 41 44 44 A48
Calculated Thickness 40 41 42 43 45 46 48
16 Use {Thickness Class 22 22 22 23 23 24 24
Thickness .41 41 41 44 A4 48 .48

* Asterisk following total calculated thickness indicates that truck superload (Case 2) is the controlling factor.

When total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the controlling factor.
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TABLE 1-1 (Continued)
Schedule of Barrel Thickness for Water Pipe of 18/40 Iron Strength

Internal Pressure—ps¢

Layi Depth
ying of . . .
Condi- | (2 Thickness Specifications 50 | 100 ' 150 ' 200 l 250 | 300 | 350
tion f;'er .
Barrel Thicknesses—in.
Ten-Inch Water Pipe
Calculated Thickness 40* 41* 42% A3* 45 46* 48*
2% U Thickness Class 22 22 22 22 22 23 23
€ | Thickness 44 44 .44 .44 44 48 48
Calculated Thickness 9% SO* | L d1* g2* A4 46 49
3% Us {Thickness Class 22 22 22 22 22 23 23
€ {Thickness 44 44 44 44 44 .48 .48
Calculated Thickness 40* 4% 42% 44 46 48 51
5 U Thickness Class 22 22 22 22 23 23 24
A € | Thickness 44 44 44 44 48 48 .52
Calculated Thickness 44 46 47 49 St 53 55
8 Us {Thickncss Class 22 23 23 23 24 24 25
€ \Thickness 44 48 48 48 52 52 56
Calculated Thickness 51 52 53 55 56 .58 .60
12 U {Thickness Class 24 24 24 25 25 26 26
S€ | Thickness .52 .52 52 .56 56 .60 .60
Calculated Thickness 53 54 56 .57 59 .60 62
16 U {Thickness Class 24 25 25 25 26 26 26
8¢ {Thickness .52 .56 56 .56 60 .60 .60
Calculated Thickness 38% .39% 40% | 4r* 43% A45% A7*
2% U Thickness Class 22 22 22 22 22 22 23
%€ {Thickness 44 .44 44 .44 .44 44 48
Calculated Thickness 37% 38% 9% 40% g2* 44 48
3% Us Thickness Class 22 22 22 22 22 22 23
® {Thickness 44 44 44 44 44 44 .48
Calculated Thickness 38* Jo* A0* 42 45 47 .50
H U {Thickness Class 22 22 22 22 22 23 24
5 8¢ {Thickness .44 44 .44 44 .44 48 .52
Calculated Thickness 1% 44 45 47 49 51 .53
8 U Thickness Class 22 22 22 23 23 24 24
S€ \Thickness 44 .44 44 48 .48 .52 .52
Calculated Thickness 48 49 51 52 .54 56 58
12 Use {Thickness Class 23 23 24 24 25 25 26
Thickness 48 48 52 .52 .56 .56 .60
Calculated Thickness 50 52 53 54 56 58 .60
16 Use {Thickness Class 24 24 24 25 25 26 26
€ {Thickness .52 .52 .52 .56 .56 .60 .60
] Calculated Thickness 35% J36* 37% .38% A1 44 47
23 U {Thickness Class 22 22 22 22 22 22 23
S€ 1Thickness 44 44 44 .44 .44 .44 .48
Calculated Thickness SdE J5* J36* 38 41 44 47
33 U Thickness Class 22 22 22 22 22 22 23
S€¢ \Thickness 44 44 44 44 .44 .44 .48
Calculated Thickness J5¥ J6* 38 40 42 A6 48
5 Us {Thickness Class 22 22 22 22 22 23 23
r € \ Thickncas 44 42 A4 L34 .44 .48 .43
Calculated Thickness 39 41 42 44 46 48 51
8 U Thickness Class 22 22 22 22 23 23 24
3¢ |Thickness .44 44 44 .44 .48 48 .52
Calculated Thickness 449 45 46 48 .50 52 54
12 Use {Thickness Class 22 22 23 23 24 24 25
' Thickness 44 44 48 48 52 52 56
Calculated Thickness 46 47 49 51 .52 .54 56
16 Use {Thickness Class 23 23 23 24 24 .25 25
Thickness .48 48 48 .52 .52 .56 .56

* Agsterisk following total calculated thicknegs indicates that truck superload (Case 2) is the controlling factor.

When total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the control
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TABLE 1-1 (Continued)
Schedule of Barrel Thickness for Water Pipe of 18/ 40 Iron Strength

Internal Pressure—psi
Laying sz?th
Condi- | 3. Thickness Specifications so | 100 | 150 | 200 | 250 | 300 | ss0
tion
i1
% Barrel Thicknesses—in.
Twelve-Inch Water Pipe
Calculated Thickness 45* 46% A47% 49% S1* S3% S5%
2% U Thickness Class 22 22 22 22 23 23 24
S€ | Thickness .48 .48 .48 .48 .52 .52 .56
. Calculated Thickness 43 45% 46%* 48* S0% 51 55
3% Use {Thickness Class 22 22 22 22 23 23 24
€ {Thickness 48 .48 48 48 .52 52 .56
Calculated Thickness asx| 6% |  arx| 49 52 54 .57
5 U Thickness Class 22 22 22 22 23 24 24
A S€ | Thickness 48 .48 .48 .48 .52 .56 .56
Calculated Thickness .50 52 53 55 .57 .60 .62
8 Us Thickness Class 23 23 23 24 24 25 25
€ {Thickness .52 .52 .52 .56 .56 .60 .60
Calculated Thickness 56 57 59 .60 .62 .64 .67
12 Use {Thickness Class 24 24 25 25 25 26 26
Thickness .56 .56 .60 .60 .60 .65 .65
Calculated Thickness 59 .60 .61 .63 .65 .67 .69
16 Use Thickness Class 25 25 25 26 26 26 217
Thickness o | 60| 60| 65§ 651 65| .70
Calculated Thickness A2* 44* A45% 46% A48% S50% S53%
2% U Thickness Class 22 22 22 22 22 23 23
$€ | Thickness .48 48 48 48 .48 .52 52
Calculated Thickness ark | azx|  aex| 4| are| 1 55
3% Use {Thickness Class 22 22 22 22 22 23 24
Thickness .48 48 48 48 48 .52 .56
Calculated Thickness A2 43* A45% A7 .50 .53 56
5 Use {Thickness Class 22 22 22 22 23 23 24
B Thickness .48 48 48 48 .52 .52 56
Calculated Thickness A48 49 51 53 55 57 .60
8 Use {Thickncss Class 22 22 23 23 24 24 25
Thickness .48 .48 .52 52 .56 .56 .60
Calculated Thickness 53 54 56 57 59 61 .04
12 Use Thickness Class 23 24 24 24 25 25 26
Thickness 52 .56 .56 .56 .60 .60 .65
Calculated Thickness 55 57 58 .60 .62 .64 .66
16 Use {Thickness Class 24 24 25 25 25 26 26
Thickness .56 .56 .60 .60 .60 .65 65
Calculated Thickness 39* 40* A41* 43% 45% .49 53
2% Use Thickness Class 22 22 22 22 22 22 23
Thickness .48 48 48 .48 48 48 52
Calculated Thickness J38* J9% 40% q2* 45 50 53
3% Use {Thickness Class 22 22 22 22 22 23 23
Thickness .48 A8 .48 48 .48 52 52
Calculated Thickness 39% 40* 41 43% 46 .50 54
5 Use {Thickness Class 22 22 22 22 22 23 24
F Thickness .48 48 48 .48 .48 52 .56
Calculated Thickness 44 45 47 49 .52 55 .58
8 Use {Thickness Class 22 22 22. 22 23 24 25
Thickness .48 .48 A48 48 52 56 .60
Calculated Thickness 48 49 51 53 55 58 .61
12 Use Thickness Class 22 22 23 23 24 25 25
Thickness 48 .48 52 52 .56 .60 .60
Calculated Thickness 50 .52 53 55 57 59 .62
16 Use {Thickness Class 23 23 23 24 24 25 25
Thickness .52 .52 52 .56 .56 60 .60

;As(éeris]k fcillo]wing tt}),tall{ calculated ?hlilcknegsbindicateakthat truck superlocad (Case 2}2 is the controlling factor.
¢ ¢ 3 isk. 3 H
swecf'f-z‘).f calculated thickness is not followed by asterisk, surge pressure (Case 1) is the conD&rG&mrerﬂg
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TABLE 1-1 (Continued)
Schedule of Barrel Thickness for Water Pipe of 18/40 Iron Strength

Internal Pressure—psi
Laying Depth :
Condi- | o, Thickness Specifications so | 100 | 150 | 200 | 250 | 300 | 350
tion .
1
7 Barrel Thicknesses—in.
Fourteen-Inch Water Pipe
Calculated Thickness S1* S52% 54 55% 58% .60% .62%
23 U Thickness Class 22 22 23 23 24 24 25
€ | Thickness .51 .51 .55 .55 .59 .59 .64
Calculated Thickness 50% S S53* Sax S7% .60 04
3% Us Thickness Class 22 22 23 23 24 24 25
© | Thickness .51 51 .55 .55 .59 .59 .64
Calculated Thickness STk 53% S4* S6%| 59 .62 .66
5 Use Thickness Class 22 23 23 23 24 25 25
A Thickness 51 55 .55 .55 .59 64 .64
Calculated Thickness 58 .60 62 .04 .66 .69 72
8 U {Thickness Class 24 24 25 25 25 26 27
Thickness .59 .59 .64 .64 .64 69 75
Calculated Thickness 063 .65 .67 .69 71 74 76
12 Us {Thickness Class 25 25 26 26 26 27 27
¢ | Thickness .64 .64 .69 69 .69 .75 .75
Calculated Thickness 671 68| 70| 72| 74| 76| 79
16 Use {Thickness Class 26 26 26 27 27 27 28
Thickness .69 .69 .69 75 .75 75 .81
Calculated Thickness 47 49% Srx S52% Sqx S5T* .62
2% Use {Thickness Class 21 21 22 22 23 24 25
Thickness 48 48 51 .51 .55 .59 .64
Calculated Thickness Ao* A47% 49% SI¥ 54 .57 .63
33 Use {Thickness Class 21 21 22 22 23 24 25
Thickness 48 48 51 51 55 59 .64
Calculated Thickness 48* A49% 52 54 57 .61 .65
5 U {Thickness Class 21 22 22 23 24 24 25
B S¢ \Thickness 48 .51 51 .55 .59 .59 64
Calculated Thickness 54 .56 58 .61 63 .66 .69
8 Use {Thickness Class 23 23 24 24 25 25 26
Thickness . .55 .55 .59 .59 .64 .64 .69
Calculated Thickness .59 .61 .63 .65 .68 70 73
12 Use {Thickness Class 24 24 25 25 26 26 27
Thickness .59 .59 .64 64 .69 .69 .75
Calculated Thickness .62 .04 .66 .68 70 73 75
16 Use Thickness Class 25 25 25 26 26 27 27
Thickness .64 .64 .64 .69 .69 75 5
Calculated Thickness ° Ak 45* A7* 49% 52 57 .61
2% Use Thickness Class 21 21 21 21 22 24 24
Thickness .48 48 48 48 St .59 .59
Calculated Thickness 44* 5% 47 50 53 57 .62
3% Use {Thickness Class 21 21 21 22 23 24 25
Thickness 48 .48 48 51 55 .59 .64
Calculated Thickness 45 47 49 52 55 59 04
5 Use Thickness Class 21 21 21 22 23 24 25
_ Thickness .48 .48 48 .51 55 59 .64
F
. Calculated Thickness 50 52 54 57 .60 .64 .66
8 Use {Thickness Class 22 22 23- 24 24 25 25
Thickness St 51 55 .59 .59 - .64 .64
Calculated Thickness 54 .56 58 ] .61 .63 .66 69
12 Use Thickness Class 23 23 24 24 25 25 26
Thickness .55 .55 .59 59 .64 .64 .69
Calculated Thickneés 57 58 .60 63 .65 .68 71
16 Use {Thickness Class 24 24 24 25 25 26 26
Thickness .59 .59 .59 .64 .64 .69 .69

* Agterisk following total calculated thickness indicates that truck superload (Case 2) is the controlling factor.
When total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the controlling factor. See
Sec. 1-2.1. 0 Documents
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TABLE 1-1 (Continued)
Schedule of Barrel Thickness for Water Pipe of 18/40 Iron Strength

Internal Pressure—psi
Laying qu)th
Condi- | 2 Thickness Specifications so | 100 | 150 | 200 | 250 | 300 | 350
tion of‘:er
Barrel Thicknesses—in.
Sixteen-Inch Water Pipe

Calculated Thickness S 56% 58% .60* .62% .65% 68%

2% U Thickness Class 22 23 23 23 24 24 25

S€  Thickness .54 .58 .58 .58 .63 63 .68

Calculated Thickness Sq% S55% S57% S9% 61 .65 .70

3% U Thickness Class 22 22 23 23 24 24 25

€ \Thickness .54 .54 .58 .58 .63 63 68

Calculated Thickness S56% 57% 59% 1% .64 .68 72

5 U Thickness Class 23 23 23 24 24 25 26

A 8¢ \Thickness .58 .58 .58 .63 .63 .68 73
Calculated Thickness .02 .64 .66 .69 72 75 78

8 U Thickness Class 24 24 25 25 26 26 27

S€ |Thickness 63 63 68 .68 .73 .73 .79

Calculated Thickness .68 .70 72 74 77 .80 83

12 U Thickness Class 25 25 26 26 27 27 28

S€ {Thickness .68 .68 .73 .73 79 .19 .85

Calculated Thickness 72 74 .76 78 81 .83 86

16 U Thickness Class 26 26 27 27 27 28 28

S€ { Thickness .73 .73 .79 .79 .79 .85 .85
Calculated Thickness 50* S52% S 56% S59* G2% 65%

23 U {Thickness Class 21 22 22 23 23 24 25

€ \Thickness .50 .54 .54 .58 .58 .63 68

Calculated Thickness 50% 52% S53* S56% .59 .63 .68

3% Use - Thickness Class 21 22 22 23 23 24 25

¢ 1Thickness .50 .54 .54 .58 .58 .63 .68

Calculated Thickness 52% S53% S55% S8 62 66 70

5 U {Thickness Class 22 22 22 23 24 25 25

5 ¢ 1Thickness .54 .54 .54 .58 .63 .68 68
Calculated Thickness 58 .60 .62 .65 .68 71 75

8 Us Thickness Class 23 23 24 24 25 - 26 26
Thickness .58 .58 .63 .63 .68 73 73

Calculated Thickness .63 65 .68 70 73 76 79

12 Use Thickness Class 24 24 25 25 26 27 27
Thickness 63 .63 .68 .68 73 .79 79

Calculated Thickness .67 .69 71 73 76 79 82

16 Use Thickness Class 25 25 26 26 27 27 28

S€ \Thickness .68 .68 .73 73 .79 79 .85

Calculated Thickness 47* 48% 50% 52% 56 .61 67

23 Use {Thickness Class 21 21 21 22 23 24 25

¢ \Thickness .50 .50 .50 .54 .58 .63 .68

Calculated Thickness 46%* 47* .50 53 57 .62 .67

33 Use Thickness Class 21 21 21 22 23 24 25
Thickness .50 .50 .50 54 .58 .63 .68

Calculated Thickness 48* 50 52 .56 .59 .64 .68

5 Use Thickness Class 21 21 22 23 23 24 25

F Thickness .50 .50 .54 58 .58 .63 .68
Calculated Thickness 53 55 58 61 .64 68" 72

8 U J Thickness Class 22 22 23 24 24 25 26

S€ \Thickness .54 .54 .58 .63 .63 .68 .73

Calculated Thickness s71 s9| w2l ws| e8| 71| 75

12 Use {Thickness Class 23 23 24 24 25 26 26
Thickness .58 .58 .63 .63 .68 .73 73

Calculated Thickness .61 .63 .65 .68 71 74 77

16 Use {Thickness Class 24 24 24 25 26 26 27
Thickness .63 .63 .63 .68 73 73 79

* Asterisk following total calculated thickness indicates that truck superload (Case 2) is the controlling factor,
When total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the conbolli

Sec. 1-2.1. Og Lffr“ﬁ'énsf"s
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TABLE 1-1 (Continued)
Schedule of Barrel Thickness for Water Pipe of 18/40 Iron Strength

Internal Pressure—psi
Laying De?th
Condi- | of Thickness Specifications o | 100 | 150 | 200 | 250 | 300 | 350
tion ﬂer
Barrel Thicknesses—in.
Eighteen-Inch Water Pipe

Calculated Thickness 58% 60* 62% J65% 67% 70% JT4%

2% Use Thickness Class 22 22 23 23 24 24 25
Thickness .58 .58 .63 .63 .68 .68 .73

Calculated Thickness S58* 1% G62% O4% O7% 70 76

33 Use {Thickness Class 22 22 23 23 24 24 26
Thickness .58 .58 €3 .63 .68 .68 .79

Calculated Thickness 60* 62% H9% .67 70 75 79

5 Use Thickness Class 22 23 23 24 24 25 26

A Thickness .58 .63 .63 .68 .68 .73 .79
Calculated Thickness 67 .69 72 74 77 81 &5

8 Use {Thickness Class 24 24 25 25 26 26 27
Thickness .68 .68 73 73 .79 79 .85

Calculated Thickness 73 75 78 80 83 86 .90

12 Use Thickness Class 25 25 26 26 27 27 28
Thickness .73 73 Y 79 .85 .85 92

Calculated Thickness 77 80 82 85 88 91 95

16 Use {Thickness Class 26 26 27 27 27 28 28
Thickness .79 79 .85 .85 .85 92 92

Calculated Thickness Sk 50% S8 .60* 63% 67 73

2% Use {’I‘hickness Class 21 22 22 22 23 24 25
Thickness .54 .58 .58 .58 .63 .68 73

Calculated Thickness 53% S55% 57* .60 .04 .69 75

3% Use {Thickness Class 21 21 22 22 23 24 25
Thickness 54 .54 .58 .58 .63 .68 73

Calculated Thickness S55% S58% .60 .63 .67 72 77

5 Use {Ihickness Class 21 22 22 23 24 25 26

B Thickness .54 .58 .58 .63 .68 .73 .79
Calculated Thickness .62 .64 67 .70 74 77 .82

8 Use Thickness Class 23 23 24 24 25 26 27
Thickness .63 .03 .68 .68 73 .79 .85

Calculated Thickness .68 .70 73 1. 75 78 82 86

12 Use Thickness Class 24 24 25 25 26 27 27
Thickness .68 .68 73 73 .79 .85 .85

Calculated Thickness 72 74 76 79 .82 85 89

16 Use {Thickness Class 25 25 26 26 27 27 28
Thickness 73 73 79 79 .85 .85 92

Calculated Thickness 50% SI* 53* 56% .61 .67 73

2} Use {Xhickness Class 21 21 21 22 23 24 25
Thickness 54 .54 .54 .58 .03 .68 .13

Calculated Thickness A9%| 51 s3 | 87 .62 .67 73

31 Use Thickness Class 21 21 21 22 23 24 25
Thickness 54 .54 .54 58 .63 .68 73

Calculated Thickness S 53 57 .60 .65 .70 75

S Use {Thickness Class 21 21 22 22 23 24 25

F | Thickness .54 .54 .58 .58 .63 .68 .73
Calculated Thickness .57 .59 .62 .65 .69 74 78

8 Use {Thickness Class 22 22 23 23 24 2§ 26
Thickness .58 .58 .63 .63 .68 73 79

Calculated Thickness .61 .64 .67 .70 73 77 81

12 Use Thickness Class 23 23 24 24 25 26 26
Thickness .63 .03 .68 .68 73 .79 79

Calculated Thickness .65 .67 .69 72 76 .80 84

16 Use {Thickness Class 23 24 24 25 26 26 27
Thickness .63 .68 .68 .73 79 79 .85

Wl: Asteris{c fcillolwing t?ltall‘calculated 'ghilcknegsbindicateskthat truck super](ocad (%ase 21) is the cﬁntro{lling factsor.
en total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the controlli actor, e
. Bocliménts

Sec. 1-2.1,
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TABLE 1-1 (Continued)
Schedule of Barrel Thickness for Water Pipe of 18/40 Iron Strength

Internal Pressure—psi
Laying D%?th
Condi- | o Thickness Specifications so | 100 | 150 | 200 | 250 | 300 | 3s0
tion
t
A Barrel Thicknesses—in.
Twenty-Inch Water Pipe
Calculated Thickness 62% JO5% 67% 70% T3 7 6% 80*
2% Us Thickness Class 22 23 23 24 24 25 25
€ \Thickness . .62 67 67 72 72 .78 .78
Calculated Thickness 62% o4 .66* 69% T2% 76% 80
3% Use Thickness Class 22 22 23 23 24 25 26
Thickness .62 .62 .67 .67 72 78 .84
Calculated Thickness 65% 7% O9% 72% 5% 80 85
5 Use {Thickness Class 23 23 23 24 25 25 26
A Thickness .67 67 67 a2 .18 78 84
Calculated Thickness 71 73 76 79 .83 87 91
8 Use Thickness Class 24 24 25 25 26 26 27
Thickness 72 72 .78 .78 .84 .84 91
Calculated Thickness 78 80 83 86 89 93 .97
12 Use {Thickness Class 25 25 26 26 27 27 28
Thickness .78 .78 .84 .84 91 91 98
Calculated Thickness 83 .86 88 91 .94 97 1,01
16 Use {Thickness Class 26 26 27 27 27 28 28
Thickness .84 84 91 91 9 98 98
Calculated Thickness 57% 59% 62% .05% 68% 72 78
2% Use {Thickness Class 21 21 22 23 23 24 25
Thickness 57 57 .62 .67 .67 72 .78
Calculated Thickness S57* 58% 62% 6% .68 74 80
3% Us Thickness Class 21 21 22 22 23 24 25
€ 1Thickness .57 .57 .62 .62 .67 72 .18
Calculated Thickness 9% WO1% O4* .67 72 77 82
5 Us Thickness Class 21 22 22 23 24 25 26
B € \Thickness .57 .62 .62 .67 72 .78 .84
Calculated Thickness .65 .68 71 74 78 .82 87
8 Use {Thickness Class 23 23 24 24 25 26 26
Thickness 67 .67 72 a2 .78 .84 .84
Calculated Thickness 71 74 77 80 84 87 92
12 Use {Thickness Class 24 24 25 25 26 26 27
Thickness T2 72 .78 78 .84 .84 91
Calculated Thickness 76 78 81 84 87 91 95
16 Use {Thickness Class 25 25 26 26 26 27 28
Thickness .78 78 .84 .84 .84 91 .98
Calculated Thickness SI* S53* S57% 60* 64 70 77
24 Use {Thickness Class 21 21 21 22 22 24 25
€ |Thickness .57 .57 .57 .62 .62 72 .78
Calculated Thickness 52 54 .57 .61 .66 72 78
3% Use Thickness Class 21 21 21 22 23 24 25
Thickness 57 .57 57 .62 .67 72 .78
Calculated Thickness 53 .56 .60 .64 .69 74 .80
5 Use {Thickness Class 21 21 22 22 23 24 25
F Thickness .57 57 .62 .62 .67 a2 .78
Calculated Thickness .60 .62 .65 .69 73 78 83
8 Use {Thickness Class 22 22 23 23 24 25 26
Thickness .62 .62 67 .67 72 78 84
Calculated Thickness .65 .68 71 74 78 82 87
12 Use {Thickness Class 23 23 24 24 25 26 26
Thickness .67 .67 .72 72 .78 84 84
Calculated Thickness .69 71 74 77 81 85 90
16 Use {Thickness Class 23 24 24 25 26 26 27
Thickness .67 72 72 .78 .84 .84 91

* Asterigk following total calculated thickness indicates that truck superload (Case 2) is the controlling factor,
When total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the contﬁlling factor, See

Sec. 1-2.1. 0 ocuments
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TABLE 1-1 (Continued)
Schedule of Barrel Thickness for Water Pipe of 18740 Iron Strength

Internal Pressure—psi
Laying Dexlgth
Condic | O Thickness Specifications so | 100 l 150 ! 200 ‘ 250 [ 300 | 350
tion (}\ter :
Barrel Thicknesses—in.
Twenty-four-Inch Water Pipe
.Calculated Thickness 9% 72 J75% 78% 2% 86* 9I*
2% U Thickness Class 22 23 23 24 25 25 26
€ \Thickness .68 .73 .73 .79 .85 .85 .92
Calculated Thickness 69% M T4 78% S1* 86 93
33 Us Thickness Class 22 23 23 24 24 25 26
€ { Thickness .68 .73 73 79 .79 .85 92
Calculated Thickness 72% 75* 78* B1* B5* 91 96
5 Use {Thickness Class 23 23 24 24 25 26 27
A € \Thickness 73 73 .79 .79 .85 .92 99
Calculated Thickness .80 82 .86 90 94 99 1.04
8 U Thickness Class 24 25 25 26 26 27 28
3¢ {Thickness .79 .85 .85 .92 92 99 | 1.07
Calculated Thickness 88 07 94 98 1.02 1.06 1.10
12 Use {Thickness Class 25 26 26 27 27 28 28
Thickness .85 92 .92 .99 .99 1.07 1.07
Calculated Thickness 94 97 1.00 1.03 1.07 1.11 1.15
16 Use {Thickness Class 20 27 27 28 28 28 29
3€ {Thickness 92 99 .99 1.07 1.07 1.07 1.16
Calculated Thickness B3* 5% B8* T2* 76%* .82 90
2% U Thickness Class 21 21 22 23 24 25 26
S€ 1Thickness .63 .63 .68 .73 79 .85 .92
Calculated Thickness 62* 65% .08* T1* 77 84 91
3% Use {Thickness Class 21 21 22 23 24 25 26
Thickness .63 .63 .68 73 .79 .85 92
Calculated Thickness O5% O7% JI* 76 &1 88 94
5 Us Thickness Class 21 22 23 24 24 25 26
B ® | Thickness .63 .68 .73 .79 .79 .85 .92
Calculated Thickness 72 75 79 83 88 94 .99
8 Use {Thickness Class 23 23 24 25 25 26 27
Thickness 73 73 79 .85 .85 .92 99
Calculated Thickness 79 82 86 .90 94 99 1.04
12 Use {Thickness Class 24 25 25 26 26 27 28
Thickness 79 .85 .85 92 92 .99 1.07
Calculated Thickness 85 88 91 95 .99 1.03 1.08
16 U Thickness Class 25 25 26 26 27 28 28
Thickness .85 .85 92 92 99 1.07 1.07
Calculated Thickness Sex [ sex| 63k le7*| 73 81 .89
24 Use {Thickness Class 21 21 21 22 23 24 26
Thickness .63 .63 .63 .68 .73 .79 92
Calculated Thickness S50% 59 .63 .69 75 .82 .90
3% U Thickness Class 21 21 21 22 23 25 26
Thickness .63 .63 .63 .68 .73 .85 92
- Calculated Thickness 59 .63 67 72 78 .84 .92
S Use {Thickness Class 21 21 22 23 24 25 26
- Thickness 63 |, .63 .68 73 .79 .85 .92
Calculated Thickness .66 .69 73 77 83 89 95
8 Use {Thickness Class 22 22 23 24 25 26 26
Thickness .68 .68 73 .79 .85 .92 92
Calculated Thickness 72 75 79 83 88 93 .99
12 Use {’I‘hickness Class 23 23 24 25 25 26 27
Thickness 73 73 .79 .85 .85 .92 99
Calculated Thickness 77 .80 83 87 91 .96 1.02
16 Use Thickness Class 24 24 25 25 26 27 | - 27
€ ) Thickness .79 79 .85 .85 .92 .99 .99

* Asterisk following total calculated thickness indicates that truck superload (Case 2) is the controlling factor.
When total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the controlling factor. See
Sec. 1-2.1. Documents
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TABLE 1-1 (Continued)

Schedule of Barrel Thickness for Water Pipe of 18/40 Iron Strength

Internal Pressure—pss
Laying Depth
Condi- Cooxf'er Thickness Specifications 50 | 100 | 150 ' 200 l 250 ‘ 300 ‘ 350
tion
t
% Barrel Thicknesses—in.
Thirty-Inch Water Pipe

Calculated Thickness 83* 6% 50% 9% 98% | 1.04%| 1.10
23 U Thickness Class 23 23 24 24 25 26 26
¢ | Thickness .85 .85 .92 92 99 | 107 | 107
Calculated Thickness 82* 5% 89% 93* 98%| 1.04 1.12
3% U Thickness Class 23 23 24 24 25 26 27
8¢ | Thickness .85 .85 92 92 99 | 1.07 | 116
Calculated Thickness 86* D0* 93* 97*% | 1.03 1.10 1.18
5 U Thickness Class 23 24 24 25 26 26 27
A S€ {Thickness .83 92 92 99 | 1.07 | 107 | 116
Calculated Thickness 9% .98 1.02 1.07 1.12 1.19 1.25
8 U Thickness Class 24 25 25 26 27 27 28
S€ {Thickness .92 .99 99 | 107 | 116 | 116 | 1.25
Calculated Thickness 1.05 1.08 1.12 1.17 1.22 1.28 133
12 Ust Thickness Class 26 26 27 27 28 28 29
€ \Thickness 1.07 1.07 1.16 1.16 1.25 1.25 1.35
Calculated Thickness 1.13 1.17 1.20 1.25 1.29 1.35 1.40
16 Use {’I‘hickness Class 27 27 27 28 28 29 29
Thickness 1.16 1.16 1.16 1.25 1.25 1.35 1.35
Calculated Thickness Ta* T7* BI* B85% 90% 99 1.09
2% Use Thickness Class 21 22 22 23 24 25 26
Thickness .73 79 .79 .85 92 .99 1.07
Calculated Thickness 73% 76% S0* 5% 92 1.01 1.10
3% Use {Thickness Class 21 22 22 23 24 25 26
Thickness 73 79 79 .85 92 .99 1.07
Calculated Thickness 77* 80* Sk .90 97 1.05 1.13
5 Use {Thickness Class 22 22 23 24 25 26 27
B Thickness .79 .79 .85 .92 99 1.07 1.16
Calculated Thickness 84 88 93 98 1.05 1.11 1.18
8 Use {Thickness Class 23 23 24 25 26 26 27
Thickness .85 .85 92 99 1.07 1.07 1.16
Calculated Thickness 93 .97 1.01 1.06 1.12 1.18 1.25
12 Use {Thickness Class 24 25 25 26 27 27 28
Thickness .92 .99 .99 1.07 1.16 1.16 1.25
Calculated Thickness 1.00 1.04 1.08 1.13 1.18 1.24 1.30
16 Use {Thickness Class 25 26 26 27 217 28 29
Thickness 99 1.07 1.07 1.16 1.16 1.25 1.35
Calculated Thickness 6% 70* T4* 79% .88 98 1.08
2% Use {Thickness Class 21 21 21 22 23 25 26
Thickness 73 .73 73 79 .85 99 1.07
Calculated Thickness 6% 70% T4 80 90 1.00 1.10
33 Use {Thickness Class 21 21 21 22 24 25 26
Thickness 73 73 73 .79 92 99 1.07
Calculated Thickness 70* 73% 79 86 93 1.01 1.11
5 Use {Thickness Class 21 21 22 . 23 24 25 26
F Thickness .73 a3 79 .85 .92 99 1.07
Calculated Thickness 77 81 86 .93 1.00 1.07 1.15
8 Use {Thickness Class 22 22 23 24 25 26 27
Thickness .79 .79 .85 92 99 1.07 1.16
Calculated Thickness 85 .89 94 .99 1.05 1.12 1.20
12 Use {Thickness Class 23 24 24 25 26 27 27
Thickness .85 .92 92 .99 1.07 1.16 1.16
Ca culated Thickness 91 95 99 1.04 1.10 1.16 1.23
16 Us {Thickness Class 24 24 25 26 26 27 28
€ | Thickness 92 92 99 [ 107 [ 107 | 116 | 1.25

* Asterisk following total calculated thickness indicates that truck superload (Case 2) is the controlling factor.
When total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the controlling factor. See

Sec. 1-2.1.
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TABLE 1-1 (Continued)
Schedule of Barrel Thickness for Water Pipe of 18/40 Iron Strength

Internal Pressure—pss
Laying Depth
Condi- | oo Thickness Specifications 50 | 100 | 150 | 200 | 250 | 300 | 3s0
tion of:'er
Barrel Thicknesses—in.
Thirty-six-Inch Water Pipe
Calculated Thickness 99% D8t 1.02%( 1.07%| 1.13*| 1.19%| 1.27
2} U Thickness Class 23 24 24 25 25 26 27
S€ \Thickness 94 [ 102 | 102 [ 110 | 110 | 1.19 | 1.29
Calculated Thickness 93* 97% | 1.02%| r07%| 1.12*| 1.19 1.31
33 Use Thickness Class 23 23 24 25 25 26 27
Thickness 94 94 1.02 1.10 1.10 1.19 1.29
Calculated Thickness 98% | 1.02%| 1.07%| 1.02%| 1.17*%| 1.26 1.35
5 Use Thickness Class 24 24 25 25 26 27 28
A Thickness 1.02 1.02 1.10 1.10 1.19 1.29 1.39
Calculated Thickness 1.07%| 1.11%| 1.16 1.22 1.28 1,36 1.44
8 Use Thickness Class 25 25 26 26 27 28 28
Thickness 1.10 1.10 1.19 1.19 1.29 1.39 1.39
Calculated Thickness 1.19 1.24 1.28 1.34 1.40 1.47 1.54
12 Use Thickness Class 26 27 27 28 28 29 29
Thickness 1.19 1.29 1.29 1.39 1.39 1.50 1.50
Calculated Thickness 1.29 1.33 1.38 143 1.49 1.55 1.62
1 U Thickness Class 27 27 28 28 29 29 30
8¢ | Thickness 129 [ 129 | 139 | 1.39 | 150 | 1.50 | 1.62
Calculated Thickness 82% 86* 91* 97% | 1.03%| 1.14 1.26
2% U Thickness Class 21 22 23 23 24 25 27
8¢ | Thickness .81 87 94 94 | 102 | 110 | 1.29
Calculated Thickness BI1* 85% 90* 96% | 1,04 1.15 1.28
3% U Thickness Class 21 22 22 23 24 26 27
8¢ | Thickness .81 .87 .87 94 | 1.02 { 119 | 1.29
Calculated Thickness 86* 90* 94% | 1.01 1.10 1.20 1.30
5 Use {Thickness Class 22 22 23 24 25 26 27
B Thickness .87 .87 94 1.02 1.10 1.19 1.29
Calculated Thickness 94 99 1.05 1.11 1.18 1.27 1.36
8 Use Thickness Class 23 24 24 25 26 27 28
Thickness 94 1.02 1.02 1.10 1.19 1.29 1.39
Calculated Thickness 1.05 1.09 1.14 1.20 1.27 1.34 1.43
12 Use Thickness Class 24 25 25 26 27 28 28
Thickness 1.02 1.10 1.10 1.19 1.29 1.39 1.39
Calculated Thickness 1.12 1.17 1.22 1.27 1.34 1.40 1.48
16 Use Thickness Class 25 26 26 27 28 28 29
Thickness 1.10 1.19 1.19 1.29 1.39 1.39 1.50
1

Calculated Thickness T3* 79% S9* .89 1.01 1.13 1.25
2% Use Thickness Class 21 21 22 22 24 25 27
Thickness . .81 .81 .87 .87 1.02 1.10 1.29
Calculated Thickness 73 78* 83* .92 1.03 1.14 1.26
33 Use Thickness Class 21 21 21 23 24 25 27
Thickness .81 .81 .81 94 1.02 1.10 1.29
Calculated Thickness . 78% 82% .89 97 1.07 1.17 1.28
5 U Thickness Class 21 21 22 23 25 26 27
S€ {Thicknesa 21 &1 27 04 1 1a0 ! 130l 100

P |
Calculated Thickness .86 91 97 1.04 1.13 1.22 1.33
8 Us Thickness Class - 22 23 23 24 25 26 27
€ | Thickness .87 94 94 | 1.02 | 110 | 119 | 1.29
Calculated Thickness 95 1.00 1.06 1.12 1.20 1.28 1.37
12 U Thickness Class 23 24 25 25 26 27 28
€ | Thickness 94 1 102 | 110 | 110 | 119 | 1.29 | 1.39
Calculated Thickness 1.02 1.07 1.12 1.18 1.25 1.33 1.42
16 Use {Thickness Class 24 25 25 26 27 27 28
€ {Thickness 1.02 1.10 1.10 1.19 1.29 1.29 1.39

W; Asterisk ftillo]wing tgtal calculated fthickmedssb‘indicateskthat truck superhg)d (C)ase 2}3 is the controlling factor.
en total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the contrgi
Sec. 1-2.1. : B &tithefits
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TABLE 1-1 (Continued)
Schedule of Barrel Thickness for Water Pipe of 18/40 Iron Strength

Internal Pressure—pss
Laying De]t;th
Condi- | . Thickness Specifications s0 | 100 | 150 | 200 | 2s0 | 300 | 350
tion
1
s Barrel Thicknesses—in.
Forty-two-Inch Water Pipe
Calculated Thickness 1.04% | 1.08%| 1.14%} 1.20%| 1.27%| 134%| 1.43
23 U Thickness Class 23 23 24 25 26 26 27
%€ {Thickness 105 | 105 | 113 | 122 | 1.32 | 1.32 | 143
Calculated Thickness 1.04%| 1.08%| 1.14%| 1.20%| 1.27%( 1.33 1.496
3% U Thickness Class 23 23 24 25 26 26 27
¢ Thickness 1.05 | 105 | 113 | 122 | 1.32 | 1.32 | 143
Calculated Thickness 1.09% | 1.14%| 1.19%| 1.25%| 1.32%| 143 1.52
5 U Thickness Class 24 24 25 25 26 27 28
A € 1 Thickness 113 | 113 | 1.22 | 122 | 1.32 | 1.43 | 154
Calculated Thickness 1.19%| 1.24%| 1.30 1.37 1.45 1.53 1.63
8 U {Thickness Class 25 25 2 26 27 28 29
€ {Thickness 122 | 122 | 132§ 132 | 143 | 1.54 | 1.66
Calculated Thickness 1.33 1.38 1.44 1.50 1.58 1.65 1.74
12 Use {Thickness Class 26 27 27 28 28 29 30
Thickness 1.32 1.43 1.43 1.54 1.54 1.66 1.79
Calculated Thickness 1.46 1.51 1.56 1.62 1.68 1.75 1.83
16 Use {Thickness Class 27 28 28 29 29 30 30
Thickness 1.43 1.54 1.54 1.66 1.66 1.79 1.79
Calculated Thickness 89* 04% 1 1.00%| 1.07*%| 1.14 1.28 1.42
2% U Thickness Class 21 22 22 23 24 26 27
$€¢ \Thickness 90 97 97 | 105 | 113 | 132 | 143
Calculated Thickness 89% O4% | 1.00%| 1.07*%| 1.17 1.30 1.43
33 U Thickness Class 21 22 22 23 24 26 27
S€ {Thickness .90 97 97 | 105 | 113 [ 1.32 | 143
Calculated Thickness .99% 98% | 1.04%| 1.13 1.23 1.34 1.47
S Use {Thickness Class 22 22 23 24 25 26 27
B Thickness 97 97 1.05 1.13 1.22 1.32 1.43
Calculated Thickness 1.04 1.09 1.16 1.23 1.32 1.42 1.53
8 Use {Thickness Class 23 24 24 25 26 27 28
Thickness 1.0 1.13 1.13 1.22 1.32 | 1.43 1.54
Calculated Thickness 1.15 1.21 1.27 1.33 1.42 1.51 1.60
12 Use Thickness Class 24 25 26 26 27 28 29
. Thickness 1.13 1.22 1.32 1.32 1.43 1.54 1.66
Calculated Thickness 1.25 1.30 1.36 1.43 1.50 1.58 1.67
16 Us Thickness Class 25 26 26 27 28 28 29
€ \Thickness 122 | 1.32 | 132 | 1.43 | 1.54 | 154 | 1.66
Calculated Thickness 80% .86% 92% | 1.00 1.15 1.28 1.42
2% Us {Thickness Class 21 21 21 22 24 26 27
€ | Thickness .90 .90 .90 97 | 113 [ 1.32 | 1.43
Calculated Thickness 80* 86% 92% | 1.04 1.17 1.29 1.43
33 Use {Thickness Class 21 21 21 23 24 26 27
Thickness .90 .90 .90 1.05 1.13 1.32 1.43
Calculated Thickness .85% .90* 98 1.08 1.19 -1.32 1.45
5 Use Thickness Class 21 2t 22 23 25 26 27
- Thickness .90 .90 97 1.05 1.22 1.32 1.43
Calculated Thickness .94 1.00 1.08 1.16 1.26 1.36 1.49
8 Use {Thickness Class 22 22 23 24 25 26 28
Thickness 97 97 1.05 1.13 1.22 1.32 1.54
Calculated Thickness 1.05 1.10 1.17 1.25 1.34 143 1.54
12 Use {Thickness Class 23 24 24 25 26 27 28
Thickness 1.0§ 1.13 1.13 1.22 1.32 1.43 1.54
Calculated Thickness 1.13 1.18 1.24 1.32 140 1.49 1.59
16 Use {Thickness Class 24 25 25 26 27 28 28
Thickness 1.13 1.22 1.22 1.32 1.43 1.54 1.54

* Asterisk following total calculated thickness indicates that truck superload (Case 2) is the controlling factor.
When total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the contran(gfactor. See
Sec. 1-2.1, cuments
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TABLE 1-1 (Continued)
Schedule of Barrel Thickness for Water Pipe of 18/40 Iron Strength

Internal Pressure—psi
Layi Depth
ying of . . .
Condi- | < Thickness Specifications 0 | 100 | 150 | 200 | 250 | 300 | 3s0
tion ‘}“"ﬂ
Barrel Thicknesses—n.
Forty-eight-Inch Water Pipe
Calculated Thickness 1I4% | 1.019% | 1.25%| 1.32%| 1.40%| 1.49%| 1.61
2% Us {Thickness Class 23 24 24 | 25 26 26 27
Thickness 1.14 1.23 1.23 1.33 1.44 1.44 1.56
Calculated Thickness 1.14%) 1.20% | 1.26%| 1.33%| 1.40%] 1.50 1.66
3% Use {Thickness Class 23 24 24 25 26 27 28
Thickness 1.14 1.23 1.23 1.33 1.44 1.56 1.68
Calculated Thickness 1.22%| 1.27%| 1.32%| 1.39%| 147 1.58 1.71
5 Use Thickness Class 24 24 25 26 26 27 28
A Thickness 1.23 1.23 1.33 1.44 1.44 1.56 1.68
Calculated Thickness 1.33%| 1.38*| 1.44 1.53 1.61 1.71 1.83
8 Use {Thickness Class 25 25 26 27 27 28 29
€ \Thickness 1.33 1.33 1.44 1.56 1.56 1.68 1.81
Calculated Thickness 1.49 1.55 1.61 1.69 1.77 1.85 1.96
12 Use Thickness Class 26 27 27 28 29 29 30
Thickness 1.44 1.56 1.56 1.68 1.81 1.81 1.95
Calculated Thickness 1.63 1.68 1.74 1.81 1.89 1.98 2.08
16 Use { Lhickness Class 28 28 28 29 30 30
Thickness 1.68 1.68 1.68 1.81 1.95 1.95
Calculated Thickness 97%|  L.03%| 1.09%| 1.17%| 1.28 1.43 159
2% Use Thickness Class 21 22 22 23 25 26 27
Thickness .98 1.06 1.06. 1.14 1.33 1.44 1.56
Calculated Thickness 98% | 1.03% | 1.10*| 1.17 131 145 1.61
3% Us Thickness Class 21 22 23 23 25 [+ 26 27
® {Thickness 98 [ 1.06 | 114 | 114 | 1.33 | 144 | 1.56
Calculated Thickness 1.03%| 1.09%| 1.15%| 1.25 1.37 1.50 1.65
5 Use {Thickness Class 22 22 23 24 25 27 28
B Thickness 1.06 1.06 1.14 1.23 1.33 1.56 1.68
Calculated Thickness 1.13 1.20 1.28 1.37 1.47 158 1.72
8 Use Thickness Class 23 24 25 25 26 27 28
Thickness 1.14 1.23 1.33 1.33 1.44 1.56 1.68
Calculated Thickness 1.28 1.34 1.41 1.49 1.58 1.69 1.80
12 Use Thickness Class 25 25 26 26 27 28 29
Thickness 1.33 1.33 1.44 1.44 1.56 1.68 1.81
Calculated Thickness 1.38 143 1.50 1.58 1.67 1.77 1.87
16 Use Thickness Class 25 26 27 27 28 29 29
Thickness 1.33 1.44 1.56 1.56 | 1.68 1.81 1.81
Calculated Thickness B8 93% | 1.00%| 1.12 1.27 1,43 1.59
23 Use {Thickness Class 21 21 21 23 24 26 27
Thickness .98 98 98 1.14 1.23 1.44 1.56
Calculated Thickness 88* 94* | 1.01%| 1.14 1.29 1.44 1.60
3% Us Thickness Class 21 21 21 23 25 26 27
€ {Thickness .98 .98 98 | 1.4 | 133 | 1.44 | 1.56
Calculated Thickness 9.3% 99% | 1.08 1.20 1.33 1.48 1.63
5 Use {Thicknees Class 21 21 22 24 25 26 28
{ Thickness o8 o2 1.06 .23 1.32 .54 1.68
F
Calculated Thickness 1.03 1.10 1.19 1.28 1,40 1.52 1.67
8 Use Thickness Class 22 23 24 25 26 27 28
Thickness 1.06 1.14 1.23 1.33 1.44 1.56 1.68
Calculated Thickness 1.15 1.22 1.29 1.39 1.48 1.60 173
12 Use {Thickness Class 23 24 25 26 26 27 28
Thickness 1.14 1.23 1.33 1.44 1.44 1.56 1.68
Calculated Thickness 1.25 1.31 1.38 1.46 1.56 1.67 178
16 Use {Thickness Class 24 25 25 26 27 28 29
) Thickness 1.23 1.33 1.33 1.44 1.56 1.68 1.81

* Asterisk following total calculated thickness indicates that truck superload (Case 2) is the controlling factor.

When total calculated thickness is not followed by asterisk, surge pressure (Case 1) is the contro f:
Sec. 1-2.1. gep ) lbbeﬁm &hts
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