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Dersin Amaci

(Course Objectives)

Bu dersin amaci, ulastirma mihendisliginin temel ilkelerini, ulastirma sistemlerinin planlanmasini
ve surdurilebilir ulasim kavramlarini 6gretmek; karayolu ve demiryolu geometrik tasarim
esaslarini, kapasite analizlerini, glizergah secim kriterlerini, Gstyapi ve altyapi bilesenlerini, toprak
isleri uygulamalarini ve ulastirma projelerinde kullanilan temel mihendislik hesaplarini
kavratmaktir. Ders sonunda ogrencilerin karayolu ve demiryolu projelerini mihendislik
standartlarina uygun olarak analiz edebilmesi ve tasarlayabilmesi hedeflenmektedir..

This course aims to provide students with the fundamental principles of transportation engineering,
transportation system planning, and sustainable transportation concepts. It covers the principles of
highway and railway geometric design, capacity analysis, route selection criteria, superstructure
and infrastructure components, earthwork applications, and the fundamental engineering
calculations used in transportation projects. By the end of the course, students are expected to be
able to analyze and design highway and railway projects in accordance with established
engineering standards.

Dersin igerigi

(Course Content)

Ulasim mihendisligine giris. Ulasim sistemleri ve modlari. Strdurdlebilir ulagim. Ulasim
planlamasi, trafik 6zellikleri, hizmet seviyesi ve kapasite analizi. insan, arac ve yol dzellikleri.
Gulzergah secimi, yatay ve disey kurplar, géris mesafesi, gegis egrileri, kesitler, kavsaklar ve
karayolu drenaji dahil olmak tizere karayolu geometrik tasarimi, Demiryolu ara¢ dinamigi, cekis
ve direng, demiryolu geometrik standartlari, egimler, gecis egrileri, demiryolu kapasitesi, ray
bilesenleri ve bakim prensipleri dahil olmak tizere demiryolu mihendisligi temelleri, Kazi ve dolgu
hesaplamalari, kesitler, kitle tasima diyagramlari, Toprak dagitiminda Genel Yéntem ve Briickner
yéntemi, kazi yontemleri, kazi makineleri.

Introduction to transportation engineering. Transportation systems and modes. Sustainable
transportation. Transportation planning, traffic characteristics, level of service, and capacity
analysis. Human, vehicle, and roadway characteristics. Highway geometric design, including route
selection, horizontal and vertical curves, sight distance, transition curves, cross-sections,
intersections, and highway drainage. Fundamentals of railway engineering, including railway
vehicle dynamics, traction and resistance, railway geometric standards, gradients, transition
curves, railway capacity, track components, and maintenance principles. Earthwork engineering,
including cut-and-fill calculations, cross-sections, mass haul diagrams, the General Method and
Brickner Method for earthwork distribution, excavation methods, and earthmoving equipment.

Dersin Ogrenme Ciktilari

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan dgrenciler:

1. Demiryolu ve toprak isleri muhendisligi ile ilgili temel kavramlari tanimlayabilirler. [1.1,12.1]

2. Sirdurulebilirlik ile cevresel, sosyal ve ekonomik etkileri g6z 6nunde bulundurarak ulastirma
projelerini degerlendirebilirler. [1.1,12.1]

3. Trafik tahmini, kapasite ve hizmet diizeyi analizleri dahil olmak lzere trafik mihendisligi
calismalarini yurutebilirler. [1.2,2.1]

4. Karayolu ve demiryolu en kesitlerini, kavsaklari ve drenaj sistemlerini analiz edebilirler. [1.2,2.1]
5. Demiryolu arag isletimini, ¢cekis-direnc iliskilerini ve demiryolu hatti kapasitesini analiz edebilirler
[1.2,2.1]

6. Muhendislik standartlarina uygun olarak karayolu ve demiryolu geometrik elemanlarini
tasarlayabilirler [1.2,2.1,3.2,8.1]

7. En kesitler, yarma-dolgu hacimleri ve kitle diyagramlari dahil olmak tizere toprak isi miktarlarini
hesaplayabilirler [1.2,2.1]

[Not: Késeli Parlantes icindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

Upon successful completion of this course, students will be able to:

1. Define the fundamental concepts of transportation, railway, and earthwork engineering. [1.1,
12.1]

2.Evaluate transportation projects by considering sustainability as well as their environmental,
social, and economic impacts. [1.1, 12.1]

3. Conduct traffic engineering studies, including traffic forecasting, capacity analysis, and level of




service (LOS) analysis. [1.2, 2.1]

2.1]
standards. [1.2, 2.1, 3.2, 8.1]

haul diagrams. [1.2, 2.1]

4. Analyze highway and railway cross-sections, intersections, and drainage systems. [1.2, 2.1]
5. Analyze railway operations, traction—resistance relationships, and railway line capacity. [1.2,

6. Design highway and railway geometric elements in accordance with established engineering

7. Calculate earthwork quantities, including cross-sectional areas, cut-and-fill volumes, and mass
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HAFTALIK KONULAR | COURSE PLAN

Teorik Ders Konularil Theoretical Topics Uygulama / Laboratuar Konulari/ Odevler
Hafta/ Applied/ Laboratory Topics/ Homeworks
Week
Ulastirma Muahendisligine Giris; Ulastirma Sistemleri ve Turleri;
Sirdurilebilir Ulastirma; Ulastirmanin Sosyo-Ekonomik, Cevresel
1 ve Ekonomik Etkileri
Introduction to Transportation Engineering; Transportation Systems
and Modes; Sustainable Transportation; Socioeconomic,
Environmental, and Economic Impacts of Transportation
Ulastirma Planlamasi; Trafik Etltleri; Trafik Tahmini; Hizmet Diizeyi
(LOS); Kapasite Analizi; Insan-Tasit-Yol Karakteristikleri
2 Transportation Planning; Traffic Studies; Traffic Forecasting; Level
of Service (LOS); Capacity Analysis; Human-Vehicle—Road
Characteristics
Karayolu Geometrik Tasarim ilkeleri; Tasarim Standartlari; Tasarim
Hizi; Glizergah Secimi "
3 Principles of Highway Geometric Design; Design Standards; Design ODEV1/HW1
Speed; Route Selection
Yatay Glzergah Tasarimi; Yatay Kurplar; Gegis Egrileri "
4 Horizontal Alignment Design; Horizontal Curves; Transition Curves ODEV 2/HW 2
Dever Hesaplari; Gérus Mesafeleri; Yatay Geometri Uygulamalari )
5 Superelevation Calculations; Sight Distances; Applications of ODEV 3/HW 3
Horizontal Geometry
Dusey Kurplar; Disey Glizergah Tasarimi "
6 Vertical Curves; Vertical Alignment Design ODEV 4/HW 4
Enkesitler; Kavsak Tasarimi; Karayolu Drenaj Sistemleri; Karayolu
7 Tasariminin Genel Degerlendiriimesi
Cross-Sections; Intersection Design; Highway Drainage Systems;
General Evaluation of Highway Design
8 Ara Sinav Midterm
Demiryolu Muhendisligine Girig; Demiryolu Sistemleri; Demiryolu
Arac Dinamigi; Cekis—Direnim iligkileri "
9 Introduction to Railway Engineering; Railway Systems; Railway ODEV'5/HW 5
Vehicle Dynamics; Traction—Resistance Relationships
Demiryolu Geometrik Tasarimi; Giizergah Secimi; Egimler; Yatay
10 ve Dusey Giizergah; Dever ve Gegis Egrileri
Railway Geometric Design; Route Selection; Gradients; Horizontal
and Vertical Alignment; Superelevation and Transition Curves




11

Trafik isletme Etiidii, Demiryolu Hat Kapasitesi; Demiryolu
Ustyapisi ve Altyapisi; Raylar, Traversler, Balast; Hat Bakim ilkeleri
Railway Traffic Operations Study; Railway Line Capacity; Railway
Superstructure and Infrastructure; Rails, Sleepers, and Ballast;
Principles of Track Maintenance

ODEV 6 /HW 6

12

Toprak islerine Giris; Enkesit Alanlari; Yarma-Dolgu Hacimleri;
Toprak Dagitiminin Temel ilkeleri

Introduction to Earthworks; Cross-Sectional Areas; Cut and Fill
Volumes; Fundamental Principles of Earthwork Distribution

ODEV 7/ HW 7

13

Kdutleler Diyagrami; Bruckner Y&ntemi; Ekonomik Tasima Mesafesi;
Kazi Yontemleri; Kazi Makineleri

Mass Haul Diagram; Bruckner Method; Economic Haul Distance;
Excavation Methods; Excavation Equipment

ODEV 8/ HW 8
Ders Konularina lligkin Teknik Sunumlar /
Technical Presentations on Course Topics

14

Ulastirma Koridoru Tasariminda Karayolu, Demiryolu ve Toprak
islerinin iligkisi; Genel Tekrar

Integration of Highway, Railway, and Earthwork Design in
Transportation Corridor Planning; General Review

DERSIN DEGERLENDIRME SiSTEMi

(COURSE ASSESSMENT)

Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)

Kisa Sinavlar (Quizzes) -

Dénem Odevi | Projesi (Term Project) -

Yanyil igi Raporlar (Reports) .
Cahsmalan  seminer (Seminars) ]

(Semester Odevler (Homework) 8 20
Activities)  |Sunum (Presentations) 1 10
Ara sinavlar (Midterm Exams) 1 15

Proje (Project) 1 25

YARIYIL SONU SINAVI (FINAL EXAM) 1 30
Toplam (Total) 100

DERSIN iINSAAT MUHENDISLIGi PROGRAMI KAZANIMLARINA (CIKTILARINA) KATKISI
CONTRIBUTION OF THE COURSE TO CIVIL ENGINEERING PROGRAM OUTCOMES

INSAAT MUHENDISLIGI PROGRAM CIKTILARI (MUDEK 3.1)

a. MUHENDISLER ICIN TEMEL NITELIKLER

MC-1. Miihendislik Bilgisi:

Katki

1.1 Matematik, fen bilimleri, temel miuhendislik, bilgisayarla hesaplama ve ilgili miihendislik v
) disiplinine 6zgii konularda bilgi.
Matematik, fen bilimleri, temel miihendislik, bilgisayarla hesaplama ve ilgili miihendislik
1.2 | disiplinine 6zgii konulardaki bilgilerin karmasik miihendislik problemlerinin ¢6ziimiinde v
kullanabilme becerisi.
MC-2. Problem Analizi:
21 Karmasik miithendislik problemlerini, temel bilim, matematik ve miithendislik bilgilerini v
' kullanarak tanimlama, formiile etme ve analiz becerisi.
29 Ele alinan karmasik miihendislik problemleriyle ilgili BM Siirdiirtilebilir Kalkinma

Amaclarini gézeterek tanimlama, formiile etme ve analiz becerisi.

MC-3. Miihendislik Tasarimi:




3.1

Karmasik mithendislik problemlerine yaratici ¢cé6ziimler tasarlama becerisi;

3.2

Karmasik sistemleri, suirecleri, cihazlari veya uriinleri gercekgci kisitlari ve kosullari
godzeterek, mevcut ve gelecekteki gereksinimleri karsilayacak bicimde tasarlama
becerisi.

b. MUHENDISLIK PROBLEMLERINi INCELEME ARAC VE YONTEMLERI

MC-4. Teknik ve Araclarin Kullanimi:

4.1

Karmasik mithendislik problemlerinin analizi ve ¢cdézliimiine yoénelik, tahmin ve
modelleme de dahil olmak iizere, uygun teknikleri, kaynaklari ve modern miihendislik
ve bilisim araclarini, sinirlamalarinin da farkinda olarak secme ve kullanma becerisi.

MC-5. Arastirma ve inceleme:

5.1

Karmasik miihendislik problemlerinin incelenmesi icin literatiir arastirmasi yapma
becerisi.

5.2

Karmasik mihendislik problemlerinin incelenmesi icin deney tasarlama becerisi.

5.3

Karmasik miihendislik problemlerinin incelenmesi icin deney yapma, veri toplama,
sonuclari analiz etme ve yorumlama dabhil, arastirma yontemlerini kullanma becerisi.

c. MUHENDISLIK UYGULAMALARININ ETKILERI

MC-6. Mihendislik Uygulamalarinin Kiiresel Etkisi:

6.1

Miihendislik uygulamalarinin BM Siirdiriilebilir Kalkinma Amaclari kapsaminda,
topluma, saglik ve giivenlige, ekonomiye, sirdiirilebilirlik ve cevreye etkileri hakkinda
bilgi.

6.2

Muhendislik ¢céziimlerinin hukuksal sonuclari konusunda farkindalik.

MC-7. Etik Davranis:

7.1

Miihendislik meslek ilkelerine uygun davranma, etik sorumluluk hakkinda bilgi;

7.2

Hicbir konuda ayrimcilik yapmadan, tarafsiz davranma ve cesitliligi kapsayici olma
konularinda farkindalik.

d. BIREYSEL VE YONETIMSEL NITELIKLER

MC-8. Bireysel ve Takim Calismasi:

8.1

(i) Bireysel olarak ve (ii) disiplin ici takimlarda (yiiz yilize, uzaktan veya karma) takim
uyesi veya lideri olarak etkin bicimde calisabilme becerisi.

8.2

Cok disiplinli takimlarda (yiiz ylize, uzaktan veya karma) takim liyesi veya lideri olarak
etkin bicimde calisabilme becerisi.

MGC-9. Sozlii ve Yazili iletigim:

9.1

Hedef kitlenin cesitli farkhihklarini (egitim, dil, meslek gibi) dikkate alarak, teknik
konularda sdzlii etkin iletisim kurma becerisi.

9.2

Hedef kitlenin cesitli farkliliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik
konularda yazih etkin iletisim kurma becerisi.

MC-10. Proje Yonetimi:

10.1

Proje yénetimi ve ekonomik yapilabilirlik analizi gibi is hayatindaki uygulamalar
hakkinda bilgi.

10.2

Girisimcilik ve yenilikcilik hakkinda farkindalik.

MC-11. Yasam Boyu Ogrenme:

111

Bagimsiz ve siirekli 6grenebilme, yeni ve gelismekte olan teknolojilere uyum
saglayabilme ve teknolojik degisimlerle ilgili sorgulayici diisiinebilmeyi kapsayan
yasam boyu 6grenme becerisi.

Isik Universitesi Ek Cikti-12. Genel Kiiltiir Birikimi:

12.1

ilgili miihendislik dalina ait sorunlarin ¢éziimiinde yardimci olabilecek genel kiiltiir
birikimi.

MC: MUDEK Ciktisi

CONTRIBUTION of the COURSE on PROGRAM OUTCOMES

CIVIL ENGINEERING PROGRAM OUTCOMES (MUDEK3.1)

a. BASIC QUALIFICATIONS FOR ENGINEERS

MOC-1. Engineering Knowledge:

Contr.

11

The knowledge of mathematics, science, basic engineering, computer calculations,




and topics specific to the relevant engineering discipline.

The ability to apply knowledge of mathematics, science, basic engineering, computer-

1.2 aided design, and topics specific to the relevant engineering discipline to solve
complex engineering problems.
MOC-2. Problem Analysis:
21 The ability to identify, formulate, and analyze complex engineering problems using
) basic science, mathematics, and engineering knowledge.
2.2 The ability to define, formulate, and analyze complex engineering problems with
’ consideration for the UN Sustainable Development Goals.
MOC-3. Engineering Design:
3.1 The ability to design creative solutions for complex engineering problems.
3.2 The ability to design complex systems, processes, devices, or products that meet
’ current and future requirements, considering realistic constraints and conditions.
b. TOOLS AND METHODS TO ANALYZE ENGINEERING PROBLEMS
MOC-4. Use of Techniques and Tools:
The ability to select and use appropriate techniques, resources, and modern
a1 engineering and information technology tools, including prediction and modeling, for
) the analysis and solution of complex engineering problems, while being aware of their
limitations.
MOC-5. Research and Analysis:
5.1 The ability to conduct literature research for the examination of complex engineering
' problems.
5.2 The ability to design experiments for the investigation of complex engineering
' problems.
The ability to use research methods, including conducting experiments, collecting
5.3 data, analyzing results, and interpreting findings, to investigate complex engineering
problems.
c. IMPACTS OF ENGINEERING APPLICATIONS
MOC-6. Global Impact of Engineering Applications:
The knowledge about the impact of engineering applications on society, health and
6.1 safety, the economy, sustainability, and the environment within the framework of the
UN Sustainable Development Goals.
6.2 The awareness of the legal consequences of engineering solutions.
MOC-7. Ethical Behavior:
71 Behaving in accordance with engineering professional principles, knowledge of
) ethical responsibilities.
79 The awareness of acting impartially and inclusively in terms of diversity, without
) discrimination in any matter.
d. INDIVIDUAL AND MANAGERIAL QUALITIES
MOC-8. Individual and Team Work:
The ability to work effectively as a team member or leader, both (I) individually and (ii)
8.1 o -
within teams (face-to-face, remote, or hybrid).
8.2 The ability to work effectively as a team member or leader in multidisciplinary teams
) (face-to-face, remote, or hybrid).
MOC-9. Verbal and Written Communication:
The ability to communicate effectively on technical matters, considering the
9.1 | differences among the target audience (such as education, language, and profession,
etc.).
The ability to communicate effectively in writing on technical matters, considering the
9.2 . . - .
differences among the target audience (such as education, language, profession, etc.).
MOC-10. Project Management:
10.1 The knowledge of business applications such as project management and economic
) feasibility analysis.
10.2 The awareness of entrepreneurship and innovation.




MOC-11. Life-long Learning:

Lifelong learning skills that encompass independent and continuous learning, the
111 ability to adapt to new and emerging technologies, and critical thinking about
technological change.

Isik University Additional Outcome-12. General Knowledge:

12.1 General knowledge that can help solving problems related to the relevant field of v

engineering.
MOC: MUDEK OUTCOME

AKTS-iS YUKU TABLOSU (ECTS-WORK LOAD TABLE)

DERS ETKINLIKLERI SayI Siire (Saat) is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (h)) (Work Load (h))

Ders Siiresi

(Lectures) 14 3 42

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil) 1 15 15
(Final Exam (Preparation included))

Kisa Sinavlar (Hazirlik Siiresi Dabhil)
(Quizzes (Preparation included))

Dénem Odevi / Projesi
(Term Project)

Raporlar
(Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Disi Calisma Siiresi
(Out class working time)

Odevler
(Homework) 8 1 8

Sunum
(Presentations) 1 15 15

Ara sinavlar (Hazirlik Siiresi Dabhil)
(Midterm Exams (Preparation included))

Proje
(Projects) L 25 25

Laboratuvar
(Laboratory Work)

Toplam is Yiikii (saat) 125
(Total Work Load (h))

Dersin AKTS Kredisi (Toplam is Yiikii / 25) 5
(ECTS Credits of the course (Total Work Load / 25))
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