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PREFACE

During the past 15 years wave equation computer programs have en-
joyed a gradual but continual increase in use for the analysis of pile
driving. The motivation for the preparation of the WEAP program (Wave
Equation Analysis of Piles) came from problems which were experienced by
the New York Department of Transportation when they attempted to implement
routine wave equation analyses into their pile driving practice. They used
a program prepared by the Texas Transportation Institute. In spite of the
fact that this program is probably the most widely used wave equation pro-
gram in the United States, serious difficulties were encountered in that un-
realistic stresses were sometimes obtained for piles driven by diesel hammers.

The authors of this report have performed extensive research studies on
pile driving emphasizing the measurement of force and acceleration during
driving. These measurements involving piles driven by all types of hammers
have been made for several states including New York. In order to take ad-
vantage of these measurements the Federal Highway Administration contracted
with the authors to prepare a wave equation program which would accurately
model the diesel hammer., Several years have passed since the TTI program
was developed, so it could be expected that other general improvements could

be introduced into the program for all types of hammers, Finally the large
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volume of available measurements of force and acceleration at the pile top were
used to test the program performance. No currently available program has been
subjected to such a demanding and thorough testing.

This report is presented in four volumes. The first presents a general
discussion of the use of the wave equation and how this particular program
models the hammer-pile-soil system. Emphasis is placed on a discussion of the
operation of diesel hammers and how that operation is modeled by WEAP. The
second volume provides a description of program input and output and can serve
as a user's manual for the program. It is strongly recommended that all users
read Volume I prior to the User's Manual so that they will understand the
assumptions contained in the program and how it is intended that it be used.
The third volume was prepared to aid the computer operator during the initial
stages of program and data file loading. It also contains a flow chart which
may be of interest to those users who want to study the program in greater
detail. The fourth volume contains the three parts of a lecture which ' is
also available in the form of a tape/slide show. The contents of this
narrative report deal with background, models and applications of the Wave
Equation.,

This "Background Report" together with program, "Manual" and "Documen-
tation" was updated in 1980, As far as the Background Report is concerned,

only typographical errors were eliminated. Manual and Documentation were more

thoroughly reedited.
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