Beginning of Course Statement

CE 5340
Advanced Topics in Structural Engineering

Fall Semester 2019
Instructor:

Jose P. Gomez, P.E., Ph.D., Mehrdad S. Dizaji
Lecturer, Dept. of Civil and Environmental Engineering

Office: Room D209, Thornton Hall
Phone: 982-2764
Email: jpg4k@virginia.edu
Recommended Texts:
Matrix Analysis of Structures, Kassimali

Matrix Structural Analysis, McGuire, et.al.
Matrix Analysis of Structures, Sennett
Prerequisites:

CE 3300 Structural Mechanics or equivalent

Course Objectives:
The purpose of this class is to present methods for analyzing the relation between external loads, internal member forces, internal member deformations and global displacements in a structure.  Formulation of the governing equations using fundamental relationships of equilibrium, material force deformation and geometric compatibility will be emphasized. The primary emphasis will be on the direct stiffness (displacement) method.  Formulation will be based on the principle of virtual work. Computer implementation of the direct stiffness method, including formulation of element stiffness matrices, assembly of the global structural stiffness, and solution will be emphasized using Matlab, Mathcad, and advanced programming in Excel. The course will concentrate on linear structures composed of line-elements, such as trusses and beams, in two dimensions. Time permitting, this course will also cover methods of three-dimensional modeling, modeling and analysis for nonlinear structural behavior and introduction of concepts of the finite element method using ABAQUS.                           
Course Outline:
Review of statics, equilibrium, compatibility, and constitutive relations

Introduction to the Direct Stiffness Method

Review of Matrix Algebra

Principle of Virtual Work, application of virtual forces and virtual displacements
Force and displacement methods of analysis, concept of stiffness

Matrix methods in structural analysis applied to planar trusses

Matrix methods in structural analysis applied to beams and planar frames

Symmetry, support settlements, internal force releases, temperature-induced deformations
3-Dimensional Structural Systems

Non-Linear Structural Behavior

Introduction of the Finite Element Method 
Grading:
Homework

10%


Test 1


20%


Test 2


20%


Computer Project I
25%


Computer Project II
25%
