Applied Fracture Mechanics - BMEEOHSMT61

I. Tantargyleiras

1. Alapadatok

1.1 Tantdrgy neve

Applied Fracture Mechanics

1.2 Azonosito (tantargykod)

BMEEOHSMT61

1.3 Tantargy jellege

Kontaktéras tanegység

1.4 Oraszamok

Tipus Oraszam / (nap)
El6adas (elmélet) |2
Gyakorlat 1

1.5 Tanulmanyi teljesitményértékelés (mindségi értékelés) tipusa

Félévkozi érdemjegy

1.6 Kreditszam
4

1.7 TérgyfelelSs

név Dr. Budahazy Viktor
beosztas Adjunktus
email budahazy.viktor@emk.bme.hu

1.8 Tantargyat gondozo oktatdsi szervezeti egység

Hidak és Szerkezetek Tanszék

1.9 A tantargy weblapja

https://epito.bme.hu/BMEEOHSMT61
https://edu.epito.bme.hu/course/view.php?id=2454

1.10 Az oktatds nyelve

magyar és angol



mailto:budahazy.viktor@emk.bme.hu
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1.11 Tantérgy tipusa

Kotelezd a Szerkezet-€pitdmérnok (MSc) szak Tartdszerkezetek specializacidjan

Szabadon valaszthat6 a Szerkezet-€pitémérnok (MSc) szakon

1.12 Elékovetelmények
Recommended prerequisites:

¢ FEM for civil engineers (BMEEOTMMSS51)

1.13 Tantargyleiras érvényessége

2022. szeptember 1.
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2. Célkitlizések és tanulasi eredmények
2.1 Célkitlizések

The objective of the subject is the presentation of the basic theories and methods of fracture mechanics, and
their application in the field of civil engineering. The basic definitions of fracture mechanics and their
mathematical representation, and the basic calculation methods are also introduced. The design methods in
Eurocode based on fracture mechanics are presented.

2.2 Tanulasi eredmények
A tantdrgy sikeres teljesitése utdna a hallgaté

A. Tudas

. Student will learn the basic definitions of fracture mechanics,

. will learn the cause of cracks and the cause of crack propagation,

. will learn the methods used for the calculation of the stress state near the cracks,

. will learn the most important variables of fracture mechanics, and the basic methods for their
determination with calculation or tests,

5. will learn the application of the tools of fracture mechanics to structures in civil engineering,

6. will learn the simple and complex methods to determine the structural integrity,

7. will learn about the fatigue cracks.
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B. Képesség

. Student will be able to calculate the most important factors of fracture mechanics,

. will be able to determine the stress intensity factor or J integral near the head of the crack,

. will be able to decide that how dangerous a crack is with one or multiple parameter analysis,
. will be able to predict the lifetime of a structural element in case of cyclic loading,

. will be able to use advanced methods to avoid the fatigue cracks in the structure,

. will be able to recognize the fracture mechanics in the background of Eurocode.
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C. Attittd

1. Stdent is ready to apply numerical computational tools,
2. is intent on learning and applying the relevant tools of fracture mechanics,
3. is intent on precise and error-free problem solving.

D. Onallésag és felel3sség
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1. Student is able to autonomously evaluate instability phenomena and able to autonomously complete

design calculations based on the literature,

2. is open to new design procedures, and autonomously evaluates the correctness and applicability of new

design procedures.

2.3 Oktatasi modszertan

Lectures, exercises, written and oral communications, application of IT tools and techniques, assignments solved

individually or, optionally, in teams.

2.4 Részletes targyprogram

Week Topics of lectures and/or exercise classes

1. Brief history of fracture mechanics. The microstructural
basics of fractures and crack propagation.

D Stress functions to analyse the top of cracks (Koloszov-
Muszhelisvili-Westergaard model). Stress intensity
factors.

3. Energy methods, G parameter, J integral. Analysis of

lastic crack top.

iy [_.aboratory tests, determination of K, G, J and CTOD.
Numerical modelling of cracks.

5. Analysis of quasi-statical effects. Effect of creep and
COrrosion.

0. Analysis of cyclic loading.

7. Analysis of the cracks of quasi-rigid materials

concrete, rocks).

3. Complex methods — introduction and basics.

0. Structural integrity of civil engineering structures: from
the error evaluating diagrams to the Fitness-for-service
methods.

10. Fracture mechanics for cyclic loading.

11. Background of the fatigue design in the Eurocode.

12. [ifetime prediction of existing steel structures.

13. The proper structural material to avoid rigid cracks:
fracture mechanics background, standard and expert
methods.

14. Case studies.

A félév kozbeni munkasziineti napok miatt a program csak tdjékoztato jellegii, a pontos idSpontokat a targy
honlapjan elérhetd "Részletes féléves iitemterv" tartalmazza.

2.5 Tanulastimogaté anyagok

a) Textbooks:

1. Mushelisvili, N.: Some basic problems of mathematical theory of elasticity, P. Nordhoff,1953.
2. Elementary Engineering Fracture Mechanics, Martinus Nijhoff, 2012
3. Ainsworth, R. A. - Schwalbe, K. H.: Fracture of Materials from Nano to Macro, Elsevier/Pergamon

Press, 2007

b) Online materials:
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1. lecture materials on the home page of the subject
2. Background documents in support to the implementation, harmonization and further development of the
EUROCODES, Scientific and Technical Reports of the Joint Research Centre, European Commission

2.6 Egyéb tudnivalok

2.7 Konzulticids lehetdségek

The teachers are available for consultation during their office hours, as advertised on the department
website. Special appointments can be requested via e-mail.

Jelen TAD az aldbbi félévre érvényes:

2024/2025 semester 11
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I1. Targykovetelmények

3. A tanulmanyi teljesitmény ellendrzése és értékelése
3.1 Altalanos szabalyok

The assessment of the learning outcomes specified in clause 2.2. above and the evaluation of student
performance occurs via 2 midterm tests.

3.2 Teljesitményértékelési modszerek

IEvaluation form Abbreviation Assessed learning outcomes
1. midterm test /H1 A.1-A.4;B.1-B.2; C.1-C.3; D.1-D.2
P. midterm test /H?2 A.5-A.7; B.3-B.6; C.1-C.3; D.1-D.2

A szorgalmi idGszakban tartott értékelések pontos idejét, a hazi feladatok ki- €s beadési hataridejét a "Részletes
féléves iitemterv" tartalmazza, mely elérhetd a targy honlapjén.

3.3 Teljesitményértékelések részardnya a mindsitésben

Abbreviation Score
/H1 50%
/H2 50%
Sum 100 %

Criterion for completion of the subject is to collect at least 50% of the total points in case of both tests. The
results are accepted only in the semester they are acquired.
3.4 Az aldiras megszerzésének feltétele, az alairds érvényessége

Signature can’t be obtained.

3.5 Erdemjegy megillapitisa

Grade IPoints (P)
excellent (5) 80% <= P
ood (4) 70% <= P <80%
satisfactory (3) 60%<= P <70%
assed (2) 50% <= P <60%
failed (1) P < 50%

3.6 Javitas €s potlas

1. The midterm tests can be repeated — once without fee — at a previously determined date given in the
course schedule.

2. In case of repetition of the test, the new result will be taken into account for the calculation of the final
mark.

3. If the first repetition is also unsatisfactory (failed), then there is no chance to repeat the test again in that
semester.
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3.7 A tantargy elvégzéséhez sziikséges tanulmanyi munka

Activity [Hours/semester

contact hours 14x3=42
reparation for the courses 14x1=14
reparation for the tests Dx24=48

home studying of the written material 16

Sum 120

3.8 A targykovetelmények érvényessége
2022. szeptember 1.
Jelen TAD az aldbbi félévre érvényes:

2024/2025 semester 11
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