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FOREWORD
For earth structures, it is recognized

that the use of nominal material parame-
ters and design assumption alone is often
inadequate. Coupled with these should
be site verification of design assumptions
and materials parameters, evaluation of
the interrelationship between construc-
tion methods and analytical treatment,
and verification testing (to assure com-
pliance with project specifications based
on the design and monitoring of the earth
structures—both during and subsequent
to construction). Because of the need for
continuity from design and analysis
through actual construction, Section 7.0
(which deals with inspection, in-
strumentation and monitoring) is in-
cluded in this standard, although the
standard itself is primarily concerned
with design and analysis.

Sampling, testing and interpretation of
data, appropriate recognition of results
and their limitations, and recognition of
the interrelationship of the many sets of
data; characteristics and other parameters
are crucial to the proper performance of
the design and construction discussed in
this standard.

It is for these reasons that responsibil-
ity for the design and construction of
safety-related earth structures rest only
with engineers who are experienced in
one or more of the various phases of
earth structures design and construction
(including soil and rock mechanics, geol-
ogy, field sampling, laboratory testing,
analytical methods, specifications, con-
struction control and instrumentation).
Such engineers shall also have adequate
understanding of the hydrological
aspects of impoundments, fluid motion
effects and of seismological inputs to the
site.

This standard includes administrative
requirements dealing with responsibili-
ties and peer review, as well as scope, in
Section 1.0. Section 2.0 includes a reason-
able breadth of definitions to make the
standard usable for individuals
knowledgeable in the geotechnical and
foundation design field.

Site investigations cannot in them-
selves be standardized with regard to

application to a particular project because
of the wide range in soil and rock con-
ditions that exist in nature, and the in-
numerable design alternatives that are
typically present for the design of earth
structures. Therefore, informative refer-
ences have been included in Section 3.0
on Site Investigation, with additional per-
tinent references in specific sections of
the standard.

The essential elements of the standard
are:

(1) Section 4.0 covers earth structures
used to form the ultimate heat sink
(reservoirs) including dams, dikes,
and baffles;

(2) Section 5.0 covers earth structures
normally used to protect the nu-
clear plant site from extreme
hydrodynamic loads including
dams, dikes, breakwaters, sea-
walls, and revetments;

(3) Section 6.0 covers earth structures
used to maintain site contours, the
stability of natural and cut slopes,
fills and retaining walls.

Section 7.0, Inspection and Monitoring,
relates to unique problems associated
with geotechnical site conditions and
construction necessitating a close
relationship between geotechnical stud-
ies and design, construction aspects and
related monitoring, and onsite verifica-
tion of actual conditions encountered
with regard to original studies and design
assumption. Because variability of
geotechnical conditions from point to
point on a site is expected, the geotech-
nical study cannot be completed until the
project is completed, with monitoring
providing additional design verification.

Earth structures involve unique con-
struction processes for each project. And
soil conditions present a contrast to many
elements of nuclear power plants that are
manufactured (and can be held to narrow
limits of variability and tested for approv-
al within those limits). This prevents, in
this standard, use of restrictive or defini-
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DESIGN AND ANALYSIS

tive requirements that might be entirely
feasible for other aspects of nuclear pow-
er plant construction.

Natural soil and rock conditions are
subject to considerable variability. This
element is not typical of the kind of
structural problems inherent to nuclear
power plants. Such natural variability
must be recognized. There are also
numerous analytical procedures avail-

able, some of which may be particularly
applicable to particular soil or foundation
conditions while not applicable to others.
For these reasons, Section 1.2.3 on Peer
Review is incorporated with this stan-
dard. It is recommended as the process
most likely to minimize major problems
and at the same time minimize over-
design.

viii

This is a preview of "ANSI/ASCE 1-82". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASCE/ANSIASCE82?source=preview


TABLE OF CONTENTS
Section Page

1.0 Purpose, Scope and Administrative Requirements 1
1.1 Purpose and Scope 1
1.2 Administrative Requirements 1
1.2.1 Responsibilities 1
1.2.2 Quality Assurance 1
1.2.3 Peer Review 1
1.2.3.1 Initiation of Review 1
1.2.3.2 Qualification of Reviewer 1
1.2.3.3 Review Requirements 1
1.2.3.4 Documentation 2
2.0 Definitions 2
3.0 Site Investigation 3
4.0 Ultimate Heat Sink Earth Structure—Dams, Dikes and Embankments.... 4
4.1 Scope 4
4.1.1 Purpose 4
4.1.2 Use and Type of Structures 4
4.2 Site Investigation 5
4.2.1 Seismology and Geology 5
4.2.2 Hydrology 5
4.2.3 Geotechnical 5
4.3 Materials 5
4.4 Design 5
4.4.1 Design Parameters 5
4.4.2 Operating Conditions 6
4.4.3 Static Loading Conditions 6
4.4.4 Static Stability and Performance 6
4.4.4.1 Dams and Dikes 6
4.4.4.2 Baffles 6
4.4.5 Dynamic Loading Conditions 6
4.4.6 Dynamic Stability and Performance 7
4.5 Analytical Methods 7
4.5.1 Methods of Static Analysis 7
4.5.2 Methods of Dynamic Analysis 8
5.0 Site Protection Earth Structures—Dams, Breakwaters, Seawalls,

Revetments 8
5.1 Scope 8
5.1.1 Purpose 8
5.1.2 Use and Type of Structures 8
5.2 Site Investigation 8
5.2.1 Waterfront Associated Parameters 8
5.2.2 Geotechnical 9
5.3 Materials 9
5.4 Design 10
5.4.1 Operating Conditions 10
5.4.2 Static Loading Performance 10
5.4.3 Static Loading Conditions 10

ix

This is a preview of "ANSI/ASCE 1-82". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASCE/ANSIASCE82?source=preview


x DESIGN AND ANALYSIS

5.4.4 Dynamic Loading Conditions 10
5.5 Analytical Methods 10
6.0 Site Contour Earth Structures—Retaining Walls, Natural Slopes,

Cuts and Fills 10
6.1 Scope 10
6.1.1 Purpose 10
6.1.2 Use and Type of Structure 10
6.1.2.1 Retaining Walls 10
6.1.2.2 Natural Slopes, Cuts and Fills 10
6.2 Site Investigation 11
6.2.1 Seismology and Geology 11
6.2.2 Hydrology 11
6.2.3 Geotechnical 11
6.3 Materials 11
6.4 Design 11
6.4.1 Design Parameters 11
6.4.2 Operating Conditions 11
6.4.3 Static Loading Conditions 12
6.4.4 Static Stability and Performance 12
6.4.5 Dynamic Loading Condition 12
6.4.6 Dynamic Stability and Performance 12
6.4.7 Other Design Considerations 13
6.4.8 Performance Criteria 13
6.5 Analytical Methods and Procedures 13
6.5.1 Retaining Walls 13
6.5.1.1 Earth Pressure Computation 13
6.5.1.2 Stability Against Sliding 14
6.5.1.3 Stability Against Overturning 14
6.5.1.4 Foundation Stability 14
6.5.1.5 Overall Stability 14
6.5.2 Analysis of Slopes 14
6.5.2.1 General Provisions 14
6.5.2.2 Static Analysis 14
6.5.2.3 Dynamic Analysis 14
6.6 Specific Provision 15
6.6.1 Protection of Slopes 15
6.6.1.1 Stabilization of Potential Slide Areas 15
6.6.1.2 Special Provision Regarding Erosion 15
7.0 Inspection, Instrumentation and Monitoring for Construction 15
7.1 Introduction 15
7.2 Design Verification 16
7.2.1 Geologic Verification 16
7.3 Construction Specification 16
7.3.1 Introduction 16
7.3.2 Information Addressed in the Construction Specification 16
7.3.2.1 Materials 16
7.3.2.2 Placement and Compaction 16
7.3.2.3 Drainage 17
7.4 Construction Process Review 17
7.5 Verification Testing 17
7.5.1 Excavation 17
7.5.2 Stockpiling 18

This is a preview of "ANSI/ASCE 1-82". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASCE/ANSIASCE82?source=preview


NUCLEAR SAFETY RELATED EARTH STRUCTURES xi

7.5.3 Borrow Areas 18
7.5.4 Test Fills 18
7.5.5 Backfill Verification 18
7.5.6 On-site Laboratory 18
7.6 Performance Monitoring 18
7.6.1 Monitoring for Seepage or Groundwater Control 19
7.6.2 Deformation Monitoring 19
7.6.3 Stress and Load Measurement 19
7.7 Quality Assurance/Quality Control 19
7.7.1 Qualification of Personnel 19
7.7.2 Requirements for Equipment Calibration 19
8.0 References 19
9.0 Index 23

This is a preview of "ANSI/ASCE 1-82". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASCE/ANSIASCE82?source=preview


This page intentionally left blank 

This is a preview of "ANSI/ASCE 1-82". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASCE/ANSIASCE82?source=preview


N-725 GUIDELINE FOR DESIGN AND ANALYSIS OF
NUCLEAR SAFETY RELATED EARTH STRUCTURES

1.0 Purpose, Scope and Ad-
ministrative Requirements

1.1 Purpose and Scope. The purpose of
this standard is to describe parameters
and present guidelines and criteria to be
used in construction of those earth struc-
tures forming part of the ultimate heat
sink or act to protect nuclear power plant
sites from flood, storm surge or other
types of natural or manmade extreme
load phenomena. Such structures are
identified as safety related (Seismic Cate-
gory I(1)) structures. Also included are
earth structures required to maintain
finished grade and ground contours at
nuclear power plant sites.

Construction includes all administra-
tive, quality assurance and regulatory re-
quirements, material selection, design,
installation, examination and monitoring
associated with the safety related earth
structures. Included in this standard are
requirements for earth dams, dikes, baf-
fles, breakwaters, seawalls, revetments,
cut and natural slopes, retaining walls,
and compacted fills, whether of natural
or cement stabilized materials. It includes
identification of design margins of safety.

1.2 Administrative Requirements
1.2.1 Responsibilities. The Owner shall

prepare a Design Specification for earth
structures which shall define the basis of
design and other applicable criteria. The
Design Specification shall include the
following:

(1) the function and boundaries of the
earth structure

(2) the specific load requirements (in-
cluding load combination) to be
considered in design of the earth
structure

(3) behavior and operational require-
ments for the earth structure

(4) the design life
(5) acceptance testing requirements (if

any)
(6) monitoring and construction proc-

ess review required of the Geotech-
nical Engineer.

The Geotechnical Engineer shall have
the responsibility of preparing the Con-
struction Specification as described in
Section 7.3. In accordance with the scope
of this standard, several of the above
activities are discussed herein as they
pertain to the construction of nuclear
safety-related earth structures.

1.2.2 Quality Assurance. Quality
Assurance programs that comply with
the Code of Federal Regulations 10 CFR
50, Appendix B,(1) shall be established
with regard to all elements in the design
and construction of safety related earth
structures of nuclear power plants. The
design, inspection, and review services
performed by the owner or his agent do
not relieve a contractor of the responsibil-
ity for performing the work in accordance
with the criteria, plans and specifications
and applicable regulatory requirements.
Each contractor shall retain responsibility
for the quality control of his own services
and workmanship.

1.2.3 Peer Review
1.2.3.1 Initiation of Review. Indepen-

dent reviews shall be conducted by the
Owner to provide assurance that the
quality of safety related earth structures is
in accordance with the standards of the
profession, that objectives of the work are
met and the safety of the public is pro-
vided for. The owner should select one or
more peer reviewers and define the
depth of the review.

1.2.3.2 Qualification of Reviewer. Peer
reviewers shall possess the technical
qualifications, practical experience, and
professional judgment required of the
work to be reviewed.

1.2.3.3 Review Requirements. Peer re-
view shall include a critical independent
assessment of the validity of the follow-
ing items as used in the development of
the design:

(1) design basis loads
(2) material properties
(3) design concepts
(4) methods of analysis
(5) safety factors.
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