ECVL437 - Structural Health Monitoring and Sensor Technologies / Structural Health Monitoring and Sensor Technologies

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Structural Health Monitoring and Sensor Technologies / Structural Health Monitoring and Sensor Technologies

Ders Kodu / Course Code

ECVL437

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 1.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

yok

none

Amaci / Purpose

Bu dersin amaci, yapilarin giivenligini ve dayanikliigini saglamak igin kullanilan yapisal
saglik izleme (SHM) yéntemlerini ve sensér teknolojilerini tanitmaktr. Ogrencilerin sensor
turlerini, veri toplama ve isleme yéntemlerini, analiz tekniklerini ve glincel uygulamalari
6grenerek ingaat mihendisligi projelerinde yapisal saglik izleme sistemlerini
degerlendirebilmeleri hedeflenmektedir.

The aim of this course is to introduce structural health monitoring (SHM) methods and
sensor technologies used to ensure the safety and durability of structures. The course
is designed to enable students to understand sensor types, data acquisition and
processing methods, analysis techniques, and contemporary applications, and to
evaluate SHM systems in civil engineering projects.

igerigi / Content

Ders kapsaminda yapisal saglik izlemenin temel kavramlari, sensoér teknolojileri, veri
toplama ve analiz yontemleri, titresim tabanl izleme, hasar tespiti, kablosuz sensér aglari,
yapay zeka uygulamalari ve giincel SHM projeleri ele alinacaktir.

The course covers the fundamentals of structural health monitoring, sensor
technologies, data acquisition and analysis methods, vibration-based monitoring,
damage detection, wireless sensor networks, artificial intelligence applications, and
recent SHM projects.

Onerilen Diger Hususlar / yok none
Recommended Other

Considerations

Staj Durumu / Internship Status yok none

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)




OGRENME GIKTILARI / LEARNING OUTCOMES

Yapisal saglik izlemenin temel kavramlarini ve énemini agiklayabilir. Explain the fundamental concepts and importance of structural health monitoring.
Farkli sensor turlerini ve kullanim alanlarini tanimlayabilir ve karsilastirabilir. Identify and compare different types of sensors and their applications.

Veri toplama, isleme ve analiz yéntemlerini uygulayabilir. Apply data acquisition, processing, and analysis methods.

Hasar tespiti ve yapisal degerlendirme icin SHM sistemleri tasarlayabilir. Design SHM systems for damage detection and structural assessment.

Guncel SHM teknolojilerini ve uygulamalarini yorumlayabilir. Interpret recent SHM technologies and applications.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Girig: Yapisal saglik izlemenin dnemi ve uygulama alanlari
Introduction: Importance and applications of structural health
monitoring
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 SHM sistemlerinin temel bilesenleri
Fundamental components of SHM systems
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Sensor tirleri I: ivmedlgerler, deplasman ve strain sensorleri
Sensor types I: accelerometers, displacement and strain sensors
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Sensor tiirleri |1: fiber optik sensérler, kablosuz sensér aglari
Sensor types Il: fiber optic sensors, wireless sensor networks
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Veri toplama ve isleme yéntemleri

Data acquisition and processing methods
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Titresim tabanl izleme teknikleri
Vibration-based monitoring techniques
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Hasar tespit yontemleri ve durum degerlendirmesi
Damage detection methods and condition assessment
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav (Midterm)
Midterm Exam
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Yapay zekéa ve makine 6grenmesi tabanli SHM yaklasimlari
Artificial intelligence and machine learning approaches in SHM
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 SHM’de veri tabanlari ve blyuk veri uygulamalari
Databases and big data applications in SHM
. . gretim Yont N -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Kopr, bina ve barajlarda SHM uygulama &rnekleri

Case studies: SHM applications in bridges, buildings, and dams
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 SHM sistemlerinde bakim, gtivenilirlik ve maliyet analizi
Maintenance, reliability, and cost analysis of SHM systems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 Giincel egilimler: akill sensorler, loT ve dijital ikiz teknolojileri
Current trends: smart sensors, loT, and digital twin technologies
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Genel degerlendirme, vaka ¢alismalari ve dersin kapanisi

Final review, case studies, and course wrap-up

517




DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 50
Ev Odevi / Homework 1 50
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total
S e et eEes Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 20.00 20.00
Derse Katilim / Attending Lectures 13 3.00 39.00
Ev Odevi / Homework 3 4.00 12.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 20.00 20.00
Toplam / Total: 20 51.00 95.00
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Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 25.00 (Saat/AKTS) = 95.00/25.00 = 3.80 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 95.00 / 25.00 = 3.80 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

111 (112113114115 (116 [ 1.1.7 [ 1.1.8 | 1.1.9 |1.1.10|1.1.11

1.Yapisal saglik izlemenin
temel kavramlarini ve 6nemini
aciklayabilir. / Explain the
fundamental concepts and
importance of structural health
monitoring.

2.Farkl sensor tirlerini ve
kullanim alanlarini
tanimlayabilir ve
karsilastirabilir. / Identify and
compare different types of
sensors and their applications.

3.Veri toplama, isleme ve
analiz yontemlerini
uygulayabilir. / Apply data
acquisition, processing, and
analysis methods.

4. Hasar tespiti ve yapisal
degerlendirme icin SHM
sistemleri tasarlayabilir. /
Design SHM systems for
damage detection and
structural assessment.

5.Giincel SHM teknolojilerini ve
uygulamalarini yorumlayabilir. /
Interpret recent SHM
technologies and applications.

Katki Dizeyi/ Contribution Level

: 1-Cok Dustik / Very low, 2-Dustik / Low, 3-Orta / Moderate, 4-Yiiksek / High, 5-Cok Yiiksek / Very high
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