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General course information:
Course title: Computational Course code: "E0400
Geotechnical
Engineering
Credits: 5 Work load (hours): 140
Course level: Undergraduate 4] Graduate L
Course type: Mandatory M Selective []
Course category: Basic ( Orientation %]
Semester: B | Hours per week: | 4

Course objectives (capabilities pursued and learning results):

The course objective is the familiarization and implementation of numerical methods in solving
geotechnical engineering problems. Comparison to the results derived using conventional
methods of limit equilibrium. The learning results are the comprehension and implementation of
fundamental simulation principles.

Prerequisites:

Solid Mechanics

Soil Mechanics I, 1l
Foundations & Retaining Structures

Instructors’ data:

Name: Polynikis Vazouras
Level: Teaching Assistant
Office:

Tel. — email: pvazour@yahoo.gr

Other tutors:




Specific course information:

Hours
Week Course contents
No. Course Preparation
attendance
1 Principles of a continuous problem approach. Methods used for 4 2
solving simple and complex geotechnical problems.
2 The notion of master elements. Finite element, and finite 4 2
difference methods. Formation of shape and interpolation
functions of master elements.
3 Matrix equations. Definition of stiffness matrix of a uniform 4 4
isotropic body. Integration by Gauss.
4 Conversion of general loading to nodal loads. Establishment of 4 4
stress field - initial stress condition.
5 Fundamental principles of discretization and simulation of typical 4 4
geotechnical problems. Stiffness matrix assembly.
6 Linear elasticity assumption. Constitutive equations of elastic 4 4
isotropic medium.
7 Limits and conditions in applying linear elastic analysis. Non- 4 4
linear behavior. Failure criteria and failure surfaces.
8 Introduction to simulation of post-elastic behavior. Analysis of a 4 4
discontinuum body and the effect of discontinuities. Distinct
element method.
9 Example of calculating soil settlements and strains. 4 4
10 Example of steady-stage seepage. 4 4
11 Example of soil and rock slope stability. 5
12 Examples of a foundation, retaining wall, and embankment
13 Example of a tunnel stability. 4 5
14 Example of a dam simulation. 4 5
Additional hours for:
Class project Examinations Preparation for Educational visit

examinations

3 25
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Teaching method (select and describe if necessary - weight):

Teaching %} 50%
Seminars N %
Demonstrations o %
Laboratory 8 %
Exercises | 50%
Visits at facilities oo %
Other (describe):
...................................... %
Total 100%
Evaluation method (select) - weight:

written % Oral %
Homework

[] L]
Class project L] [
Interim examination [ 0
Final examinations | 100 [
Other (describe): [ [




