COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | Graduate
COURSE CODE | 1140 | SEMESTER | 5

COURSE TITLE | Structural Analysis of Statically Indeterminate Structures

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWAN TTOU 01 OIOAKTIKEG ATTOVEUOVTAI OE OIAKPITA €PN TOU IAORUATOG TT.X.
AiaAééei, Epyaotnpiakég AOKRoeIS K.ATT. Av ol SI0QKTIKES ATTOVELIOVTAI EVIQia yia TO
gUvoAo Tou pabnuarog avaypawretigeBoouadiaicgwpes d1daokaAiagkaiToauvoAo
TwV OIOAKTIKWYV [ovadwv / ECTS

Lectures and Assignments 4 6

lMpoobéoTe aeipég av xpeiaarei. H opyavwon didaokaliag Kai o1
OI0QKTIKES [1E60O0I TTOU XPNTILOTTOIOUVTAI TTEQIYPAPOVTAI AVAAUTIKA OTO 4.

COURSE TYPE: | mandatory

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE:
COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO
ERASMUS STUDENTS:

COURSE WEBSITE (URL): |https://helios.ntua.gr/course/view.php?id=1587

2. LEARNING OBJECTIVES
Learning Objectives
lNepiypdaepovrail Ta pabnoiakd amoreAéouara Tou Pabnuarog ol CUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV OI QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupuPBouAeureite o lMNMapdptnua A
o [lepiypagpn rou Emmédou rwv Mabnoiakwv ArroreAsoudrwy yia kGOe éva kUkAo amoudwy alupwva e lAaioio Mpoodviwy Tou
Eupwrraikot Xwpou Avwrarng Ekmaidsuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwrraikou MAaiciou lMpoodviwv Aid Biou Maénang kai lNapdprnua B
o [lepiAnmrrikég Odnyog auyypaens Mabnoiakwv AmoreAsoudrwyv

Knowledge:

The course provides the knowledge required for the Analysis of Hyperstatic Bodies based on the Method of
Forces and the Method of Equinodal Movements. Following are the classic methods that they tend to
understand the balance and compromise of distortions in resolution problems of small static and kinematic
uncertainty. It also provides knowledge about quality drawing lines of influence of superstatic bodies as well
as familiarization with qualitative drawing diagrams of intensive quantities on simple vectors.

Skills:

Upon successful completion of the course, the student will be able to:
» Distinguishes the basic structural characteristics of the body, its degree of static and kinematics of]
indeterminacy and to choose the most convenient of the two methods of forces or displacements for its
solution.

» To choose the most suitable hyperstatic quantities for the method of forces and to understands the unit load
theorem as a tool for calculating the necessary

movements.

» To understand the kinematic degrees of a body and understand their importance assumptions of elimination
of axial deformations and the acceptance of use of the mixed consolidation by double-sided and single-sided
members to reduce kinematic indeterminacy.

» Be able to resolve agencies stressed by centralized and distributed loads, temperature changes and support
subsidence as well as to deal with problems with elastic supports with both methods.

» To be able to draw qualitatively the influence lines of intensive quantities and reactions at a chosen position
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for a given unit load motion based on Muller's-Breslau principle.
» To be familiar with qualitative plotting of intensive quantities in relevant simple hyperstatic carriers that are
often encountered in practice, recognizing competitive ones loadings, the direction of turns and displacements
as well as the final elastic line with its turning points.

General abilities

AapBdvovragumown 1i YEVIKEG IKAVOTNTES TTOU TTPETTEI VA EXEIQTTOKTHOEI O TITUXI0UXOG (OTTWS QuTEG avaypdpovTal oTo
lNapéprnua AirAwpuarog kai mapariBevral akoAoUBwg) o€ moia / TToIEG aTTo QUTES ATTOOKOTIEI TO Udonuas;.

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

TANPOQOPIWY, HE TN XPHACON Kal TwV QmapaitnTwyv ZeBaouog arn d1aopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV 070 QUOIKO TTEPIBAAAOV

lNpooappoyn o€ véeg karaoTaaeis Afyn Emideién koivwvikng, emayyeAuanikngkainoikng umeubuvorniag kai
amopdoewyv guaiobnoiag os Béuara euAou

Aurévoun epyacia Ouadikn AOKnNon KPITIKAS KAl QUTOKPITIKAG

epyaacia lpoaywyn 1ng eAeUBEPNS, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaia oe digbvég mepiBariov
Epyaaia ot diemiotnuoviké mepifdAiov
lNapdywyn vEwv EPEUVNTIKWY I0EWV

Independent work, multi-level understanding, analytical and synthetic approach.
Good preparation for creative teamwork.




3. COURSE DESCRIPTION

1. Introduction to the Method of Forces Difference between isostatic and hyperstatic vectors. Balance and
compromise of distortions. Static and kinematic consideration. Static indeterminacy. Formulation of the
method of forces in single-stage systems.

2. Solving single-level - two-level Solving examples of single-level systems with choice two of different
hyperstatic sizes.

3. Calculation of deformations Formulation of the method of forces in multilevel systems. Calculation of
deformations in the fundamental carrier due to external loading and flexural factors with application of the
unit charge theorem. Reciprocity of movements.

4. Temperature changes Solving examples of two-phase systems. Search of more suitable hyperstatic sizes.
'Temperature changes.

5. Support setbacks - Resilient supports Support setbacks. Applications. Elastics supports. Applications.
Quality diagramming.

6. Symmetric vectors Symmetric vectors. Symmetrical and antisymmetrical loadings. Suggestions on whole
or half body. Applications.

7. Selection of appropriate Statics Acceptable possible state alculation of superstatic deformations bodies.
Select convenient Statically Acceptable possible state. Check solutions.

8. Introduction to the Method of Deformations Kinematic indefiniteness of bodies. One-way transportation.
Influence of axial deformations. Consideration of mixed consolidation (double-braced-single-braced beam).
Formulation ofof the method of epic movements in single-stage systems.

9. Dual consideration with the Force method Formulation of the method of epicondial movements in
multilevel systems. Dual consideration with the Force method.

10. Fundamental solutions Fundamental solutions of double-span, single-span beam with extreme
displacements and turns. Stiffness coefficients. Solving examples.

11. Beams with oblique members Beams with oblique members and geometrically coupled displacements.
Investigation suitable equilibrium equations for the displacements. Solving examples. Symmetric carriers.
12. Temperature changes. Support retreats. Elastic supports Temperature changes. Support retreats.
Elastic supports. Solving examples. Quality diagramming.

13. Qualitative Plotting of M,Q,N Charts & Influence Lines Qualitative Plotting of Simple M,Q,N Charts and
more complex superstatic bodies. Intransitive-transitive frameworks. Lines of influence of superstatic bodies.

4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | The lesson is delivered face-to-face, using mainly blackboard

Mpéowmrouempéowto,E¢ | and chalk
ATTOOTACEWS EKTTAIOEUTT K.ATT.

TEACHING MEDIA: | Use of Technology Educational Platforms in Teaching
XpronT.1.E.omAdackaAia,omv | and Communication with students (course schedule,

Epyaompiakn) Ekmaideuon, oTqv Emkovwvia | gy notes, posting-submission of assignments,
UE TOUS QOITNTES

announcements)
COURSE ARRANGEMENT: ACTIVITY IMPORTANCE
lepiypapovrar avaAutika o TpOTToS
Kar uéBodor didaokaliag.
AiaAééers, Zepvapia, Epyaotnpiaki Aoknon, Aoknon | Monitoring + active 13x4=52

lMediou, MeAétn & avdiuon  BiBAioypagiag,
®povrioripio, [paktik  (Tomobérnan), KAvikn
Acgknon, KaMitexviké Epyaortipio, AiadpadTikn
sisaokalia, Ekmaideutikés emokéwers, Exmovnon | Contest preparation
ueAétng (project), Zuyypaen epyaciag / pyaciwy,

participation in the course




KaAAirexvikn énuioupyia, K.ATT.

Avaypdoovral o Wpes HEAETNS TOU QoITNTH Yia KGO
uabnaoiakn 6pactnpIdTNTa KaBWs Kal O WPES un
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaaiag o€ emimedo €€aunvou va avrioToIXEl oTa
standards rou ECTS

-Study 80
-Edit homework assignments,

delivered

Semester topic 18
Final Exam preparation 30
OVERALL: 180

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynang

Nwooa  AéioAdynong,  MéBodor  aloAdynong,
Alquopowtiky  n Zuumepacuarikn,  Aokiuaoia
lMoAamAng  EmAoyng, Epwrnhoeic  Zovrouns
Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmriAuon
lMpoBAnudarwv, Tpamrm) Epyacia, EkBeon /
Avagopd, lpogpopikn Eééraon, Anuéoia
lMapougiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eé¢éraon AaBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

Avagépovral pnta mpoodIopICLEVA KPITHPIA
aéloAdynang kai eav kai mou givar mpoofaaiua armro
TOUS QOITNTEG.

Student assessment is performed on the basis of

1. Afinal 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
critical skills.

5. TEXTBOOKS - BIBLIOGRAPHY

Thessaloniki.

IAthens.

IAthens.

1. Statics of Constructions Volume Il - Hyperstatic Bodies Classical Methods of Analysis Avramidis |.E. Sofia Publications S.A. 2007
2. Statics of Rod Bodies (Volume Il) Armenakas A. Self-published (Distribution Laboratory of Statics and of Earthquake Research) 1992

3. Statics of Valias's Linear Bodies Th. Ziti Publications 1997 Thessaloniki.
4. Applied Statics W. Wagner G. Erlhof Key Editions 2012 Athens.
5. Notes "Examples of calculation of hyperstatic vectors by the method of deformations", Spiliopoulos K. EMP Publications 1997




