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Chapter 1
Introduction

1-1.  Purpose

The purpose of this manual is to present basic principles used in the design and construction of earth levees.

1-2.  Applicability

This manual applies to all Corps of Engineers Divisions and Districts having responsibility for designing and
constructing levees.

1-3.  References

Appendix A contains a list of required and related publications pertaining to this manual.  Unless otherwise
noted, all references are available on interlibrary loan from the Research Library, ATTN: CEWES-IM-MI-R,
U.S. Army Engineer Waterways Experiment Station, 3909 Halls Ferry Road, Vicksburg, MS 39180-6199.

1-4.  Objective

The objective of this manual is to develop a guide for design and construction of levees.  The manual is
general in nature and not intended to supplant the judgment of the design engineer on a particular project.

1-5.  General Considerations

a. General

(1) The term levee as used herein is defined as an embankment whose primary purpose is to furnish flood
protection from seasonal high water and which is therefore subject to water loading for periods of only a few
days or weeks a year.  Embankments that are subject to water loading for prolonged periods (longer than
normal flood protection requirements) or permanently should be designed in accordance with earth dam
criteria rather than the levee criteria given herein.

(2) Even though levees are similar to small earth dams they differ from earth dams in the following
important respects:  (a) a levee embankment may become saturated for only a short period of time beyond
the limit of capillary saturation, (b) levee alignment is dictated primarily by flood protection requirements,
which often results in construction on poor foundations, and (c) borrow is generally obtained from shallow
pits or from channels excavated adjacent to the levee, which produce fill material that is often heterogeneous
and far from ideal.  Selection of the levee section is often based on the properties of the poorest material that
must be used.

(3) Numerous factors must be considered in levee design.  These factors may vary from project to
project, and no specific step-by step procedure covering details of a particular project can be established.
However, it is possible to present general, logical steps based on successful past projects that can be followed
in levee design and can be used as a base for developing more specific procedures for any particular project.
Such a procedure is given in Table 1-1.  Information for implementing this procedure is presented in subse-
quent chapters.
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Table 1-1
Major and Minimum Requirements

Step Procedure

  1 Conduct geological study based on a thorough review of available data including analysis of aerial photographs.  Initiate
preliminary subsurface explorations.

  2 Analyze preliminary exploration data and from this analysis establish preliminary soil profiles, borrow locations, and
embankment sections.

  3 Initiate final exploration to provide:
a. Additional information on soil profiles.
b. Undisturbed strengths of foundation materials.
c. More detailed information on borrow areas and other required excavations.

  4 Using the information obtained in Step 3:
a. Determine both embankment and foundation soil parameters and refine preliminary sections where needed, noting all

possible problem areas.
b. Compute rough quantities of suitable material and refine borrow area locations.

  5 Divide the entire levee into reaches of similar foundation conditions, embankment height, and fill material and assign a
typical trial section to each reach.

  6 Analyze each trial section as needed for:
a. Underseepage and through seepage.
b. Slope stability.
c. Settlement.
d. Trafficability of the levee surface.

  7 Design special treatment to preclude any problems as determined from Step 6.  Determine surfacing requirements for the
levee based on its expected future use.

  8 Based on the results of Step 7, establish final sections for each reach.

  9 Compute final quantities needed; determine final borrow area locations.

10 Design embankment slope protection.

(4) The method of construction must also be considered.  In the past levees have been built by methods
of compaction varying from none to carefully controlled compaction.  The local economic situation also
affects the selection of a levee section.  Traditionally, in areas of high property values, high land use, and
good foundation conditions, levees have been built with relatively steep slopes using controlled compaction,
while in areas of lower property values, poor foundations, or high rainfall during the construction season,
uncompacted or semicompacted levees with flatter slopes are  more typical.  This is evident by comparing
the steep slopes of levees along the industrialized Ohio River Valley with levees along the Lower Mississippi
River which have much broader sections with gentler slopes.  Levees built with smaller sections and steeper
slopes generally require more comprehensive investigation and analysis than do levees with broad sections
and flatter slopes whose design is more empirical.  Where rainfall and foundation conditions permit, the trend
in design of levees is toward sections with steeper slopes.  Levee maintenance is another factor that often
has considerable influence on the selection of a levee section.

b. Levee types according to location.  Levees are broadly classified according to the area they protect
as either urban or agricultural levees because of different requirements for each.  As used in this manual,
urban and agricultural levees are defined as follows:

(1) Urban levees.  Levees that provide protection from flooding in communities, including their
industrial, commercial, and residential facilities.
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(2) Agricultural levees.  Levees that provide protection from flooding in lands used for agricultural
purposes.

c. Levee types according to use.  Some of the more common terms used for levees serving a specific
purpose in connection with their overall purpose of flood protection are given in Table 1-2.

Table 1-2
Classification of Levees According to Use

Type Definition

Mainline and Levees that lie along a mainstream and its
 tributary levees tributaries, respectively.

Ring levees Levees that completely encircle or “ring” an area subject to inundation from all directions.

Setback levees Levees that are built landward of existing levees, usually because the existing levees have suffered distress or
are in some way being endangered, as by river migration.

Sublevees Levees built for the purpose of underseepage control.  Sublevees encircle areas behind the main levee which
are subject, during high-water stages, to high uplift pressures and possibly the development of sand boils. 
They normally tie into the main levee, thus providing a basin that can be flooded during high-water stages,
thereby counterbalancing excess head beneath the top stratum within the basin.  Sublevees are rarely
employed as the use of relief wells or seepage berms make them unnecessary except in emergencies.

Spur levees Levees that project from the main levee and serve to protect the main levee from the erosive action of stream
currents.  Spur levees are not true levees but training dikes.

d. Causes of Levee Failures.  The principal causes of levee failure are

(1) Overtopping.

(2) Surface erosion.

(3) Internal erosion (piping).

(4) Slides within the levee embankment or the foundation soils.


