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Unit: Mechanics of materials | Subject code: 0000
Level: Undergraduate
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ECTS: 6 ECTS
Unit status: Core

Prerequisites: -

Fundamental hypotheses of Mechanics of materialec€pt of stress at a point |in
an arbitrarily loaded body. General state of ste#sa point. Stress tensor and |its
components. Principal stresses and correspondiagepl Two-dimensional dr
Plane stress. Mohr's circle for Plane stress. Asialyf strain — concepts and
definitions. Displacement, deformation and the emtof strain. General state pf
strain at a point. Strain tensor, spherical (hythti and deviatoric strain. Principgal
strains and corresponding directions. Two-dimeraioor Plane strain. Strai
compatibility equations. Material properties anekss — strain relationships. Stress
— strain diagrams. Elastic and plastic deformatiGeneralized Hooke’s law fqr
homogeneous isotropic materials. Equivalent steegs material failure theories.
Synopsis: Axial loading: Stresses and deformations in axisdgded members and systemsg of
axially loaded members. Sizing of members. Stdlicadeterminate an
indeterminate axially loaded members. Stresses edausy the change df
temperature. Stress concentration. Flexural loadimgnding) of beams: Basjc
assumptions. Flexural strains and stresses. Tisticeflexure formula for norm
stresses and corresponding equilibrium equatiomsnéhts and products of inertig.
The parallel axis theorems. Principal moments eftia and principal directiong.
The shear stress formula and corresponding equifibrequations. Shear stress
distribution in cross sections of beams. Shearecerincipal stresses for elas}ic
flexure and principal stress trajectories. Alloveabtress and sizing of beams wjth
transverse loading.

Introducing students to principles and basic meshafdstress analysis (stresses @and
strains) and dimensioning of lineal structural memsb(rods and beams) primarily
in the area of elastic deformation in the case>aélaand flexural loading. Th
Aims: analysis is limited to members made of homogenemasisotropic materials. The
course shall set the foundation for understandorgepts and applications that gre
subjects of other undergraduate as well as gradeegt courses such as Concrete
Structures, Steel Structures, etc.

%

On successful completion of the course, studentsuldhcomprehend basic
concepts, methods and applications of stress dsalpsl sizing of linearly elastig,

Outcomes homogeneous and isotropic structural members (eodk beams) in the case [of
axial and flexural loading and be capable of sgvielated simpler practical
problems.

Teaching methods: Lectures, practicals/tutorials/self-directed leagnéxercises

Assessment: Two tests (1 hour each) 20% and 30%; Final examoing® hours): 50%;

1. Archie Higdon, Edward H. Ohlsen, William B. 88| John A. Weese, William H.
Riley, Mechanics of materials, Fourth editidohn Wiley & Sons, Inc. 1985.

Prescribed literature: 2. R.C. Hibbeler, Mechanics of materials, Secoriiced Macmillan College
Publishing Company, 1994.

3. Branislav Verhi, Otpornost materijala-skripta, Glevinski fakultet u Sarajevu




