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1. Purpose

This engineer technical letter (ETL) provides sup-
plemental guidance on applying the principles of
finite element analysis coupled with fracture
mechanics to assess the safety and serviceability of
existing concrete hydraulic structures (CHS). This
guidance is intended to supplement that guidance
provided in ETL 1110-8-16(FR).

2. Applicability

This ETL applies to HQUSACE elements, major
subordinate commands, districts, laboratories, and
field operating activities having responsibilities for
the design of civil works projects.
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4. Background

a. Previous design practice.Previous design
practice for evaluating structural stability of CHS
has been based on a static, rigid body equilibrium
analysis. ETL 1110-2-22 and ETL 1110-2-310
were published as guidance for conducting such
evaluation of existing navigation structures.
Numerous safety and rehabilitation evaluations of
existing CHS have indicated potential structural
distress for project conditions which were not con-
sistent with observations and measurements of
satisfactory structural performance.

b. Current practice. Advances in modern
structural analysis techniques including finite ele-
ment analysis and fracture mechanics provide a
more realistic basis for evaluation of existing CHS.
ETL 1110-8-16(FR) was published to provide guid-
ance on applying the principles of fracture mechan-
ics to assess the safety and serviceability of existing
CHS. This ETL is intended to provide supplemen-
tal guidance on finite element modeling and appli-
cation of fracture mechanics for CHS. Appendix A
provides guidance on modeling of uplift pressures
acting at the base of a CHS and an example
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including a detailed fracture mechanics based finite
element analysis of a gravity lock monolith with a
large culvert. Appendix B includes an analysis of
the same monolith with the exception that the cul-
vert is excluded. Appendix B is provided to show
the effects that a large void such as a culvert may
have on the analysis. Appendix C provides an
example for the monolith of the example provided
in Appendix A with the exception that uplift pres-
sures along the base of the monolith are not
included. Appendix C is provided to compare the
traditional method of analysis with a simplified
fracture mechanics analysis without uplift.

5. Objective

This ETL is the second of a series which will
provide guidance on modern techniques for

evaluating the stability and strength of existing
CHS. This ETL provides supplemental guidance to
that included in ETL 1110-8-16(FR) for finite ele-
ment modeling and structural evaluation for CHS
using a fracture mechanics based analysis.

6. Action

The guidance provided in the enclosures should be
followed when conducting a fracture mechanics
based analysis. A fracture mechanics based analy-
sis should be performed according to the require-
ments of ETL 1110-8-16(FR).
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APP B - Analyses With No Culvert
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