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Structure of Input Files'
TITLE (%)

PROBLEM DESCRIPTION (*)
NN NE NM NDIM NEN NDN (*)

4 2 2 2 3 2 --- 1 Line of data, 6 entries per line
ND NL NMPC (*)
5 2 0 --- 1 Line of data, 3 entries
Node# Coordinate#l ... Coordinate#NDIM (*)
1 3 0
2 3 2
3 0 2 ---NN Lines of data, (NDIM+l)entries
4 0 0
Elem#f Node#l ... Node#NEN Mat# Element Characteristics™ (*)
1 4 1 2 1 0.5 0. |---NE Lines of data,
2 3 4 2 2 0.5 0. (NEN+2+ #of Char.)entries
DOF# Specified Displacement (¥)
2 0
5 0
6 0 ---ND Lines of data, 2 entries
7 0
8 0
DOF# Load (*)
4 -7500 ---NL Lines of data, 2 entries
3 3000
MAT# Material Propertiestt (¥)
1 30e6 0.25 12e-6 } ---NM Lines of data,(1+ # of prop.)entries
2 20e6 0.3 0.
Bl b B2 j B3 (Multipoint constraint: B1*Qi+B2*Qj=B3) (*)
} ---NMPC Lines of data, 5 entries

'HEAT1D and HEAT2D Programs need extra boundary data about flux and convection. (See Chapter 10.)
(*) = DUMMY LINE - necessary

Note: No Blank Lines must be present in the input file

"'See below for description of element characteristics and material properties

Main Program Variables

NN = Number of Nodes; NE = Number of Elements; NM = Number of Different Materials

NDIM = Number of Coordinates per Node (e.g., NDIM = 2 for 2-D, or = 3 for 3-D); NEN = Number of Nodes
per Element (e.g., NEN = 3 for 3-noded triangular element, or = 4 for a 4-noded quadrilateral)

NDN = Number of Degrees of Freedom per Node (e.g., NDN = 2 for a CST element, or = 6 for 3-D beam element)

ND = Number of Degrees of Freedom along which Displacement is Specified (Boundary Conditions)

NL = Number of Applied Component Loads (along Degrees of Freedom)

NMPC = Number of Multipoint Constraints; NQ = Total-Nﬁﬁlbexj of Degrees of Freedom = NN * NDN

(continued inside back cover)
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Preface

The first edition of this book appeared over 20 years ago and the second and third
editions followed subsequently. Translations of the book appeared in Spanish, Korean,
Greek, and Chinese languages. We received positive feedback from professors who
taught from the book and from students and practicing engineers who used the book.
We also benefited from the feedback received from the students in our courses for the
past 30 years. We have incorporated several suggestions in this edition. The underlying
philosophy of the book is to provide a clear presentation of theory, aspects of problem
modeling and implementation into computer programs. The pedagogy of earlier
editions has been retained and enhanced in this edition.

WHAT’'S NEW IN THIS EDITION

¢ Introduction of the superposition principle.

e Treatment of symmetry and antisymmetry.

* Additional examples and exercise problems.

e The patch test.

¢ Beams and Frames chapter moved to follow the Truss chapter.

e Revised Excel VB programs.

¢ Programs in JAVASCRIPT to run on web browsers such as IE, Firefox, Google
Chrome, or Safari.

* Executable graphics programs together with the source codes.

e Additional examples and exercise problems.

New material has been introduced in several chapters. Worked examples and
exercise problems have been added to supplement the learning process. Exercise
problems stress both fundamental understanding and practical considerations. Problem
modeling aspects have been added from early chapters. Principle of superposition is
introduced in Chapter 1. Symmetry and antisymmetry considerations in two-dimensional
problems are clearly presented. There are additional examples and exercise problems.
The patch test is discussed and related problems have been added. The included



