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Dersin Adi

Course Name

Deprem Miihendisliginde Zemin-Y ap1 Etkilesimi

Soil-Structure Interaction in Earthquake Engineering

Kodu Yariyih Kredisi AKTS Kredisi Ders Seviyesi
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Course Level)
Bahar Doktora
DEP610E (Spring) 3 7.5 (Ph.D))
Lisanststi Program Deprem Miihendisligi
(Graduate Program) (Earthquake Engineering)
Dersin Turl Secmeli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) | (English)

Dersin icerigi

(Course Description)

Bu ders deprem mihendisliginde zemin-yap: etkilesimini dikkate alacak sekilde ilgili
problemleri matematiksel olarak modellemeyi kapsamaktadir. Zeminlerin igerisine veya uzerine
insa edilen yapilarin deprem yiikleri altindaki davramslarimin zemin etkisini de dikkate alarak
hesaplanmasi dersin ana igerigidir. Zemin-yap1 sisteminin bir biitiin olarak ele alinacag: derste
teorik altyap, pratik uygulamalar ile birlestirilecektir.

This course consists of mathematical modeling of soil-structure interaction in earthquake
engineering. Main content of the course includes the seismic response of structures built inside
or on the surface of soils taking into account the dynamic effects of soils. In this course the soil-
structure system will be considered as a whole and the theoretical background will be
complemented with related practical applications.

Dersin Amaci

(Course Objectives)

Dersin amaci 6grencilere asagidaki yetenekleri kazanmalarinda yardimer olmaktir:

1. Ogrencilere en etkin analitik yontemleri sunarak deprem miihendisligi
sistemlerinde/problemlerinde zemin-yapi etkilesimini dogru bigimde ele almalarin
saglamak.

2. Deprem miithendisliginde komplike problemlerin ¢6ziimiinde yaygin sayisal yontemleri
tanitmak ve zemin-yapi etkilesimi analizlerinde bu yontemleri kullanmalarini saglamak

3. Farkli zemin-yap etkilesimi problemlerini ¢6zebilecek sekilde 6grencilere gerekli bilgi ve
altyapiy1 vermek

4. Deprem etkisiyle zemin-yap: sistemlerinde olusan stabilite kayiplarini hesaplayabilmek

The objective of this course is to help the students to acquire the following skills:

1. To provide students with state of the art analytical methods to accurately take into account
soil-structure interaction in earthquake engineering systems/problems.

2. To introduce and make use of common numerical methods in earthquake engineering to
solve complex soil-structure interaction problems.

3. To make sure the students acquire knowledge with necessary foundation to solve various
soil-structure interaction problems.

4. To evaluate the earthquake-induced instabilities in soil-structure systems.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan yiiksek lisans/doktora dgrencileri asagidaki konularda bilgi,
beceri ve yetkinlik kazanirlar;

1. Deprem miihendisligindeki temel zemin-yapr sistemlerine analitik ¢cozimler Uretmek,

2. Deprem etkisi altinda zemin-yap etkilesimini dogru bicimde ele alarak modelleyebilmek,

3. Deprem miihendisliginde vaka analizlerini zemin-yapi etkilesimini modelleyerek ¢ozebilmek
ve gerek zemin gerek yapidan kaynaklanabilecek gdgme mekanizmasini anlayabilmek,

4. Zemin-yap etkilesimi problemlerinin ¢6ziimiinde (ve diger mithendislik problemlerinin
¢oziimiine de uygulayabilecek sekilde) ilgili bilgisayar uygulamalarini kullanabilecek hale
gelmek.

Grad. students who successfully pass this course gain knowledge, skill and competency in the

following subjects;

1. Provide analytical solutions to basic soil-structure systems in earthquake engineering,

2. Accurately modeling the soil-structure interaction problems under seismic actions,

3. Solving case studies through modeling soil-structure interactions in earthquake engineering
and being able to understand the failure mechanisms resulting from soils or structures,

4. Making use of computer applications in the solution of soil-structure interaction problems
and also possibly in other problems as well.




Kaynaklar

(References)

1. Desai, C.S., and Zaman, M., “Advanced Geotechnical Engineering”, CRC

Press, 2014.

2. Wolf, J.P., “Soil-Structure-Interaction Analysis in Time Domain”, Prentice

Hall College Div., 1988.

3. Kramer, S.L., “Geotechnical Earthquake Engineering”, Prentice Hall, 1995.

Tlave makaleler ve notlar hazirlamp dagitilacaktir.
(Additional notes will be prepared and distributed.)

Odevler ve Projeler

(Homework & Projects)

Bes adet ev ddevi ve bir adet donem projesi verilecektir.

Five homework assignments will be handed out and a term project will be assigned.

Laboratuar Uygulamalar

(Laboratory Work)

Yok

None

Bilgisayar Kullanim

Odevler ve 6rnek uygulamalarin ¢oziimiinde MATLAB® kullamlacaktir

(Computer Use) MATLAB® will be used in the homeworks and in necessary example problems.
Diger Uygulamalar Yok
(Other Activities) None
Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Yil ici Sinavlari
(Assessment Criteria) (Midterm Exams)
Kisa Simmavlar 1 %20
(Quizzes) (20%0)
Odevler 5 %30
(Homework) (30%)
Projeler
(Projects)
Donem Odevi/Projesi 1 %20
(Term Paper/Project) (20%0)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinavi 1 %30
(Final Exam) (30%)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Zemin-Yap: Etkilesimine Girig 1
2 Zemin-Yap1 Etkilesiminin Etkileri: Gozlenen Sismik Tepki 12
3 Zemin-Yap1 Etkilesiminin Etkileri: Analiz Yontemleri 12
4 Frekans Alaninda Vibrasyon Analizi 1,2
5 Zemin Dinamigi’nin Temelleri 1,2,3
6 Frekansa Bagli Basit Sistemlerin Dinami gi 1,2,3
7 Alt-Yap1 Analizi — Temel Prensipler 1,23
8 Alt-Yap1 Analizi — Ataletsel-Kinematik Etkilesim 12
9 Alt-Yapi Analizi — Uygulamalar 12
10 Dogrudan Analiz — Temel Prensipler 1,2,3
11 Dogrudan Analiz — Sinir Kosullar 2,3
12 Dogrudan Analiz — Uygulamalar 2,4
13 Zemin-Yap1 Etkilesiminde Linear Olmayan Etkilere Giris 1,2,3
14 Donem Odevi Sunumu ve Sonuglarin Tartigiimas: 4
COURSE PLAN
Week Date Lecturer Content HW (?Emz e Term Project
xam
1 2/11/16 cU Introduction to SSI
2 2/18/16 cu Effects of SSI: Observed seismic response
3 2/25/16 9)¢ Effects of SSI: Analysis approaches
4 3/3/16 Uy Vibration analysis in frequency domain Title, Abstract
5 3/10/16 cuU Fundamentals of soil dynamics
6 3/17/16 Uy Dynamics of simple frequency-dependent systems
Literature notes,
7 3/24/16 Uy Substructure method: Fundamentals Quiz draft strategy
Substructure method: Inertial and kinematic
3/31/16 Uy interaction 3
417116 Uy Substructure method: Application
10 4/14/16 cU Direct method: Fundamentals
Preliminary
11 4/21/16 cuU Direct method: Boundary conditions 5 results
12 4/28/16 cuU Direct method: Application
Draft term paper
13 5/5/16 cuU Introduction to Nonlinear Effects (8-10 pages)
Final term paper
14 5/12/16 | CU, UY | Term Project Presentations and Discussions (8-10 pages)




