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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 “standard,” how-
ever; 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 man-
uscripts are often brought before the members of the Technical Divisions
and Councils for comment, which may serve as the basis for improvement.
When published, each work shows the names of the committees by which
it was compiled and indicates clearly the several processes through which
it has passed in review, so that its merit may be definitely understood.

In February 1962 (and revised in April 1982), the Board of Direction
voted to establish a series titled “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 refereed
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 joint committee reports, bypassing of
Journal publications may be authorized.

A list of available Manuals of Practice can be found at http://www.asce.org
/bookstore.
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PREFACE

In 1987, the Task Committee on Turbine Foundations of the Fossil Power
Committee and the Nuclear Energy Committee of the Energy Division of
the American Society of Civil Engineers (ASCE) published the first guide
for the design of large steam turbine generator foundations.

Since the guide’s publication, there have been significant changes in
design codes, advances in computer analysis, and increased industry pres-
sure to refine foundation designs. A new task committee was formed in
April 2014, under the leadership of the ASCE Energy Division chaired by
J. G. (Greg) Soules, to address the wide variation of analysis, design, and
construction practice that have been applied throughout the industry for
turbine generator foundation designs over the past 30 years in the United
States.

Designing a turbine generator foundation requires not only advanced
technical expertise in structural and soil dynamics, but also close collabora-
tion with machine manufacturers and other disciplines (mechanical, elec-
trical, and plant design). Different manufacturer requirements, and code
provisions that are subjected to interpretations when applied to such foun-
dations, present additional challenges to the design engineers.

This document was prepared by the task committee to provide practi-
cal guidance in the analysis, design, and construction of turbine generator
foundations. It is a result of significant collaborative efforts from all com-
mittee members, as well as contributions from other industry experts and
professionals.

The intended audience for this document includes structural design engi-
neers, operating company personnel responsible for establishing structural
design criteria and construction standards, and local building officials.

For more than three years, a number of key individuals dedicated sig-
nificant amounts of time and effort to formulating, originating, and review-
ing in detail, either the whole document or specific sections thereof. Those
members are identified in the Acknowledgments.

ix
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CHAPTER 1
INTRODUCTION

1.1 BACKGROUND

In 1987, the Task Committee on Turbine Foundations of the Fossil Power
Committee and the Nuclear Energy Committee of the Energy Division of
the American Society of Civil Engineers published the first guide for the
design of large steam turbine generator foundations (ASCE Task Commit-
tee on Turbine Foundations 1987). This initial report attempted to organize
into a single document all the criteria necessary to analyze and design large
steam turbine-generator (STG) foundations.

Since the guide’s publication, there have been significant changes in
design codes, advances in computer analysis, and increased industry pres-
sure to refine the design of turbine generator (TG) foundations. Anew ASCE
task committee on TG foundations was formed within the energy division
of ASCE in 2014 to review the industry changes and their impact on the
design of these large concrete structures.

The new ASCE Task Committee on Turbine Foundations has revised the
1987 guide to address current industry practices and to expand content to
include information on these topics:

o Design of combustion turbine generator (CTG) foundations, in addi-
tion to steam turbine generator (STG) foundations.

e Development of finite element (FE) analytical models.

e Development of dynamic stiffness and damping for dynamic analy-
ses of soil- and pile-supported STG and CTG foundations.

e Design of embedded items.

e Construction considerations specific to TG foundations.



2 CONCRETE FOUNDATIONS FOR TURBINE GENERATORS

The Steel Foundations chapter of the 1987 guide is not in the scope of
this book, because a vast majority of TG foundations are constructed using
reinforced concrete.

The new task committee members are representatives from leading engi-
neering firms involved in the design of power plants, major turbine generator
manufacturers, manufacturers of vibration isolation systems, and universi-
ties. The diversity of this committee is intended to provide expertise on all
aspects of TG foundation design.

1.2 PURPOSE

This book is intended as a state of practice guide for practicing engineers
and designers responsible for the analysis and design of gas and steam tur-
bine generator foundations. Recommendations for the design, analysis,
construction, and other aspects of TG foundations are provided as deemed
adequate by the committee. The responsibility for satisfying the manufac-
turer’s criteria for a particular installation is left to the responsible engineers.

This report is not intended to supersede any manufacturer’s criteria.

1.3 SCOPE AND LIMITATIONS

The scope of this book is limited to the design of the following concrete
TG foundations:

¢ Block Foundation—pedestals, piers, and blocks supported on a com-
mon basemat.

o Elevated Space-Frame Pedestal Foundation—tabletop and columns
supported on a basemat.

e Vibration Isolated Foundation—equipment or structural elements
supported on vibration isolation systems.

This manual of practice does not address steel foundations.
This book is organized into eleven chapters with three appendixes. A
brief summary of each chapter is provided as follows.

Chapter 2: Turbine Generator Equipment. In Chapter 2, the main com-
ponents of TG systems are described, including combustion turbines (CT),
steam turbines (ST), condensers, and generators. Typical TG system layout
configurations are discussed and illustrated. An overview of foundation
design, installation, and operation is also presented.

Chapter 3: Preliminary Turbine Generator Foundation Layout and
Sizing. The objective of Chapter 3 is to provide guidance for preparing the





