COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1045 | SEMESTER | 4

COURSE TITLE | Structural Analysis of Statically Determinate Structures

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWAN TTOU 01 OIOAKTIKEG ATTOVEUOVTAI OE OIQKPITA €PN TOU IABAUATOG TT. X.
AiaAééeig, Epyaotnpiakég AOKRoeIS K.ATT. Av ol SI0QKTIKEG ATTOVELIOVTQI EVIQia yia TO
oUvoAo Tou pabnuarog avaypawretigeBdouadiaicghours didackaAiagkaitooUuvoAo
TwV OIOAKTIKWYV [ovadwv / ECTS

COURSE TYPE: Mandatory

IevikoU YmmoBaBpou, Eidikou YréBabpou, EidikétnTag
PREREQUISITE KNOWLEDGE: Dynamics of the Rigid Body, Strength of Materials, Mechanics of

the Deformable Body

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO | Yes
ERASMUS STUDENTS:

COURSE WEBSITE (URL): |hitps://helios.ntua.gr/course/view.php?id=1543

2. LEARNING OBJECTIVES
Learning Objectives
lNeprypdapovrail Ta pabnoiakd amoTeAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emmiTédou Tou Ba aTTOKTHOOUV 01 QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupuPBouAcureite o lMNMapdptnua A
o [lepiypagn rou Emmédou rwv Mabnoiakwv ArroreAsaudrwy yia kGOe éva kUkAo amoudwy alupwva e lAaioio Mpoodviwy Tou
EupwrraikoU Xwpou Avwrarng Ekmaidsuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoooviwv Aid Biou Maénang kai lNapdprnua B
o [lepiAnmTikdg Odnyog ouyypaens Mabnoiakwv AmoteAsoudrwyv

In successfully completing the course, the students will be able to

1. acknowledge and understand the basic principles of the static response and load transfer
mechanisms in determinate structures

appreciate the underpinning methodologies of structural analysis

understand structural mechanics and their implications with respect to Structural Engineering
investigate in a systematic manner the stress and deformations of determinate structures
understand the fundamental principles of nonlinear computational modelling
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General abilities

AauBavovTagumrown Tic YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTHOEI O TITUXI0UXOG (OTTWS QUTEC avaypd@ovTal GTO
lNapéprnua AimAwparog kai mapariBevral akoAoUBwg) o€ moia / TToIEG AT QUTES ATTOOKOTIEI TO UGonuas;.

Avadnmon, avdAuon kai ouvBeon OedOUEVWY  Kal 2X€01a0UOS Kal OlaxEipion Epywv

TANPOQOPIWY, HE TN XPACON Kal TwV Qmapaitniwyv ZeBaouog arn d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV 070 QUOIKO TTEPIBAAAOV

lNpooapuoyn o€ véeg karaaTtaaeis Anwn Emideiénkoivwvikng, emayyeAuarnikngkainOikng umeubuvorniag kai
amopdoewv euaiobnoiag og Béuara puAou

Aurévoun epyacia Ouadikn A0oKNon KPITIKAS Kal QUTOKPITIKAG

epyaacia lNpoaywyn g eAeUBEPNS, ONUIOUPYIKAS KAl ETAYWYIKAS OKEWNS

Epyaaoia o€ diebvég mepiBariov
Epyacia g€ diemoTnuoviké mepiBdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

Researching, analyzngand synthesing facts and data using pertinent technologies and methods
Promoting free, creative and inductive thinking

Individual working

Developing critical thinking

3.

COURSE DESCRIPTION

Vi.

Vii.

viii.

Introduction to structural analysis. Rigid formations and structures. Types of loading. Support
types. Equilibrium equations. Structural determinate systems.

Plane frames. Composition of a structure. Calculation of statical indeterminacy. Definition
and ways to assess geometric instability. Assumptions of small deformations’ theory.

Internal forces, bending theory of beams, Moment, shear and axial force diagrams for simply
supported beams, cantilevers and frames. Qualitative diagrams.

Structures with internal releases (hinges). Gerber-type beams and frames. Three-hinges’
arches and frames

Cable-beam structural systems. Trusses. Cables. Structures with lifting systems. Suspended
structural systems.

The principle of virtual work in beam-type structures. Euler-Bernoulli and Timoshenko theory.
The unit load method. Calculation of displacements of statically determinate structures.

Influence lines definition. Influence lines calculation of internal forces. Simply supported and
overhanging beams.

Influence lines of Gerber-type beams and frames. Extreme values of internal forces —
Envelopes.

Out of plane loading of two-dimensional framed structures. Calculation of internal forces and
deformations of simple girders.

4,

TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | 1. Face to face contact
2. Asyschronous teaching via material that is curated on the
course website.

TEACHING MEDIA: [The lecture material is handwritten in the lecture room on
a tablet and projected on the monitor. The handwritten
notes are then uploaded on the course webpage.

The entire course material is provided on the course
website. All communication with the students is performed
via the course website where any relevant announcements
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are also provided.

OVERALL:

ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
Lectures 52 hours
13 weeks * 4 hours
Self-study and Problem sheet 80 hours
preparation
Term Project 18 hoursg
1 project * 18 hours
Exam preparation 30
180

critical skills.

Student assessment is performed on the basis of
STUDENT ASSESSMENT: 1. A final written exam weighting 80% on the final grade
2. Aterm project weighting 15% on the final grade

3. Problem sheets weighting 5% on the final grade

The assessment criteria are described on the course webpage.

The final exam comprises problem solving questions and short
answer questions with the objective of assessing the student

5. TEXTBOOKS - BIBLIOGRAPHY

-Recommended :

2004, ABpapidng I, ©eocalovikn.

Ok wWN =

21aTikr Twv Kataokeuwy - Topog | Ocpehiwdeig Apxég kai loooTatikoi Popeig, ABpapidong |,

Z1aTikr Twv Aopikwyv Popéwv Topog A’, Ztaupidng A., 2008, KAeidapiBuog, ABrva.
Eg@apuoopévn Zramikr, Wagner W., Erhof G., K, 2012, KAeiddpiBuog, Abrjva.

>1aTikr Twv Ipappikwy Popéwv, Bahidong ©., 2013, ZAtn, ©ecoalovikn.

>1arikr) PaBdwtwv Popéwv-loooTatikoi Popeig, Zatrouvtfakng E., 2014, Toiétpa, ABrva.




