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MANUALS AND REPORTS
ON ENGINEERING PRACTICE

(As developed by the ASCE Technical Procedures Committee, July 1930,
and revised March 1935, February 1962, and April 1982)

A manual or report in this series consists of an orderly presentation of
facts on a particular subject, supplemented by an analysis of limitations
and applications of these facts. It contains information useful to the
average engineer in his or her everyday work, rather than findings that
may be useful only occasionally or rarely. It is not in any sense a “stan-
dard,” however; nor is it so elementary or so conclusive as to provide a
“rule of thumb” for nonengineers.

Furthermore, material in this series, in distinction from a paper (which
expresses only one person’s observations or opinions), is the work of a
committee or group selected to assemble and express information on a
specific topic. As often as practicable, the committee is under the direction
of one or more of the Technical Divisions and Councils, and the product
evolved has been subjected to review by the Executive Committee of the
Division or Council. As a step in the process of this review, proposed
manuscripts are often brought before the members of the Technical Divi-
sions and Councils for comment, which may serve as the basis for
improvement. When published, each work shows the names of the com-
mittees by which it was compiled and indicates clearly the several pro-
cesses through which it has passed in review, in order that its merit may
be definitely understood.

In February 1962 (and revised in April 1982) the Board of Direction
voted to establish a series entitled “Manuals and Reports on Engineering
Practice,” to include the Manuals published and authorized to date, future
Manuals of Professional Practice, and Reports on Engineering Practice.
All such Manual or Report material of the Society would have been ref-
ereed in a manner approved by the Board Committee on Publications and
would be bound, with applicable discussion, in books similar to past
Manuals. Numbering would be consecutive and would be a continuation
of present Manual numbers. In some cases of reports of joint committees,
bypassing of Journal publications may be authorized.


https://webstore.ansi.org/Standards/ASCE/ASCEMOP1192009?source=preview

MANUALS AND REPORTS
ON ENGINEERING PRACTICE
CURRENTLY AVAILABLE

No. Title No. Title

40  Ground Water Management 95 Urban Subsurface Drainage

45 Consulting Engineering: A Guide for 97  Hydraulic Modeling: Concepts and
the Engagement of Engineering Practice
Services 98 Conveyance of Residuals from Water

49 Urban Planning Guide and Wastewater Treatment

50 Planning and Design Guidelines for 100  Groundwater Contamination by
Small Craft Harbors Organic Pollutants: Analysis and

54 Sedimentation Engineering Remediation

57 Management, Operation and 101  Underwater Investigations
Maintenance of Irrigation and 103  Guide to Hiring and Retaining Great
Drainage Systems Civil Engineers

60 Gravity Sanitary Sewer Design and 104 Recommended Practice for Fiber-
Construction, Second Edition Reinforced Polymer Products for

62  Existing Sewer Evaluation and Overhead Utility Line Structures
Rehabilitation 105 Animal Waste Containment in

66  Structural Plastics Selection Manual Lagoons

67 Wind Tunnel Studies of Buildings and 106  Horizontal Auger Boring Projects
Structures 107  Ship Channel Design and Operation

68 Aeration: A Wastewater Treatment 108  Pipeline Design for Installation by
Process Horizontal Directional Drilling

71  Agricultural Salinity Assessment and 109 Biological Nutrient Removal (BNR)
Management Operation in Wastewater Treatment

73 Quality in the Constructed Project: A Plants
Guide for Owners, Designers, and 110 Sedimentation Engineering: Processes,
Constructors Measurements, Modeling, and

77  Design and Construction of Practice
Urban Stormwater Management 111 Reliability-Based Design of Utility
Systems Pole Structures

80 Ship Channel Design 112 Pipe Bursting Projects

81 Guidelines for Cloud Seeding to 113 Substation Structure Design Guide
Augment Precipitation 114  Performance-Based Design of

82 Odor Control in Wastewater Structural Steel for Fire Conditions
Treatment Plants 115 Pipe Ramming Projects

84 Mechanical Connections in Wood 116 Navigation Engineering Practice and
Structures Ethical Standards

85 Quality of Ground Water 117 Inspecting Pipeline Inatallation

91 Design of Guyed Electrical 118  Belowground Pipeline Networks for
Transmission Structures Utility Cables

92 Manhole Inspection and 119  Buried Flexible Steel Pipe: Design and
Rehabilitation, Second Edition Structural Analysis

93 Crane Safety on Construction Sites

94 Inland Navigation: Locks, Dams, and

Channels


https://webstore.ansi.org/Standards/ASCE/ASCEMOP1192009?source=preview

We dedicate this manual of practice to
Dr. Reynold King Watkins, our beloved mentor.
This book would not have been possible without your tireless efforts.

With our warmest gratitude and appreciation, we thank you.

William R. Whidden, P.E., Chair
Brent Keil, P.E., Vice Chair
Robert J. Card, PE., Secretary
Spyros A. Karamanos, Ph.D.
Randall C. Hill, P.E.

J. Edward Barnhurst, P.E.
David L. McPherson, P.E.
Stephen F. Shumaker, P.E.
Bruce VanderPloeg

Henry H. Bardakjian, P.E.
John L. Luka, PE.

George F. Ruchti


https://webstore.ansi.org/Standards/ASCE/ASCEMOP1192009?source=preview

This page intentionally left blank


https://webstore.ansi.org/Standards/ASCE/ASCEMOP1192009?source=preview

PREFACE

Most Americans take for granted that every time they open the faucet,
clean, clear water flows out. There is never any thought to the reality that
the piping systems used to transport the water is vitally important. But
when service is interrupted, then the importance of buried pipe systems
to the community becomes a reality and a priority. Without a reliable
buried pipe system, an entire community can be momentarily
incapacitated.

The purpose of this manual is to provide information on the structural
design and analysis of buried steel water and wastewater pipe consistent
with the latest pipe and soil design concepts of the industry. Structural
design of welded steel pipe ensures adequate performance for the service
life of the pipe. Design must be based on required lifetime performance
and on limits of performance, sometimes referred to as “failure.” This
manual also covers the performance limits, which are based on principles
of pipe mechanics and soil mechanics, and on the analysis of pipe-soil
interaction. This manual, however, does not describe manufacturing pro-
cedures, which are satisfactorily addressed by standards from the Ameri-
can Water Works Association and other standards-setting organizations.

An understanding of the principles included in this manual is essential
before applying the individual concepts to a design. Otherwise, extracting
single design excerpts without that understanding may lead to an errone-
ous evaluation.

In 1958, Spangler and Watkins published the Modified lIowa Formula
for predicting the ring deflection of buried flexible pipe. Flexible pipe
deflects under soil load. Ring deflection is a function of stiffness of the
ring and support of the ring by soil at the sides of the pipe. The term E’
was first promulgated in the Modified Iowa Formula as a measure of that
horizontal passive soil support at the sides of the flexible pipe influenced
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