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	CE 436
TRAFFIC ENGINEERING

	King Saud University · College of Engineering · Civil Engineering Dept.
	1st Semester 1448 / 2026-2027
Credit Hours: 3

	Lecture Times:  Sun · Tue · Thu (9–10 AM)  &  Tue (1–2 PM)  Location:  1A1


It’s my pleasure to have you in the Traffic Engineering class! Traffic engineering is concerned with the safety of the public, the efficient use of transportation resources, and the mobility of people and goods. Traffic engineers are called on to protect the environment while providing mobility, and to preserve a scarce public resource (capacity) while working with others to assure safety and security.
This course gives students in-depth explanations on Level of Service and Capacity of segments and intersections, Volume Studies and Characteristics, Speed, Travel Time and Delay Studies, Parking Studies, Accident Studies, Traffic Safety analysis, Traffic Impact/Assessment Studies, Traffic Control Devices, and Intersection Signalization.
هذا المقرر يعطي الطلاب شرحاً متعمقاً في السعة المرورية ومستوى الخدمة، ودراسة الأحجام المرورية وخصائصها، والسرعة، ودراسات زمن الرحلة والتأخير، ودراسة مواقف السيارات، ودراسة الحوادث والسلامة المرورية، ودراسات التأثير المروري، وأجهزة التحكم المروري وإشارة التقاطع.
INSTRUCTOR
	Name
	Dr. Mohammed Almannaa

	Office
	2A70, Civil Engineering Department

	E-mail
	malmannaa@ksu.edu.sa

	Office Hours
	Sun 8–9 AM & 10 AM–12 PM · Mon 8 AM–12 PM · Tue 8–9 AM

	Tel
	0118063197  (WhatsApp available)

	Website
	https://fac.ksu.edu.sa/malmannaa

	Lecture Notes
	lms.ksu.edu.sa


PREREQUISITE
CE 433 — Transportation Systems.
COURSE OBJECTIVES
1. Introduction to Traffic Engineering: study the basic concepts of traffic engineering, components of the traffic system, and volume studies.
يركّز هذا المقرر على مقدمة في هندسة المرور، بمعنى دراسة المفاهيم الأساسية لهندسة المرور، ومكونات التيار المروري، ودراسات الأحجام المرورية.
1. Application of statistical techniques in traffic engineering; speed, travel time, parking and delay; traffic safety; and accident studies.
كما يدرس تطبيق الأساليب الإحصائية في هندسة المرور، والسرعة، وزمن الرحلة، ومواقف السيارات، والتأخير، ودراسات الحوادث والسلامة المرورية.
1. Control device studies; intersection signalization (fundamentals and analysis); arterial design and management systems.
بالإضافة إلى دراسات أجهزة التحكم، وإشارة التقاطع (الأساسي والتحليل)، والتصميم الشرياني ونظام الإدارة.
EXPECTED OUTCOMES
After studying this course, the student is expected to be able to:
1. List and explain the basic concepts and components of the traffic stream.
ذكر وشرح المفاهيم الأساسية ومكونات التدفق المروري.
1. Choose the appropriate traffic control device.
اختيار جهاز التحكم المروري المناسب.
1. Select modern techniques for traffic management.
اختيار التقنيات الحديثة لإدارة حركة المرور.
1. Use suitable techniques to conduct traffic studies for speed, travel time, delay, accidents and parking.
استخدام التقنيات المناسبة لإجراء الدراسات المرورية للسرعة وزمن الانتقال والتأخير والحوادث ومواقف السيارات.
1. Design and analyse intersection signalization.
تصميم وتحليل إشارة التقاطع.
1. Analyse observed or collected traffic accident records.
تحليل المشاهدات أو سجلات الحوادث المرورية.
1. Conduct a traffic impact study.
إعداد دراسات التأثير المروري.
1. Suggest suitable countermeasures.
COURSE GRADING
The final grade for the class will be determined as follows:
	Item
	Grade (%)

	Weekly Quiz
	10

	Project
	15

	Field Trip / Discussion Board
	5

	Attendance & Participation
	5

	Mid-term Exam
	25

	Final Exam
	40


Note: Your grades will be uploaded to the LMS once they are available.

	Bonus:  A bonus is awarded for submitting a short video documenting a real traffic situation in the city of Riyadh that relates to the course and its topics (with a brief explanation linking it to the concepts covered).


COURSE WEB PAGE
The University’s LMS (lms.ksu.edu.sa) will be used to live-stream the class, and to provide access to previously recorded lectures, grades, weekly quizzes, lecture notes, and course announcements.
TEXTBOOK & SUPPORTING REFERENCES
	Title of the Book
	Author(s)
	Publisher
	Date

	Traffic Engineering
	William R. McShane, Roger P. Roess & Elena S. Prassas
	Prentice Hall
	Latest Edition

	Traffic Control Systems Handbook
	—
	FHWA
	1995

	Freeway Traffic Management Handbook
	—
	FHWA
	1997

	Manual on Uniform Traffic Control Devices
	—
	FHWA
	Latest Edition

	Highway Capacity Manual
	Transportation Research Board
	Transportation Research Board
	Latest Edition

	INTEGRATION
	Hesham Rakha
	Volume I & II
	—


COURSE SYLLABUS & SCHEDULE
Based on the course textbook.
	Week
	Topic
	Ch.
	Reading
	Problems

	Week 1
	Introduction: Course Overview
	1
	1.1, 1.2, 1.4, 1.5, 1.6
	

	Week 2
	Components of the Traffic System: Road Users, Vehicles, Roadway and Control Devices
	2
	2.1–2.5
	2-2, 2-3, 2-4, 2-5, 2-7

	Week 3
	Statistics for Traffic Engineers
	7
	7.1–7.9
	7-1, 7-2, 7-3 (1a & b), 7-5, 7-7

	Week 4
	Traffic Data Collection
	8
	8.1–8.8
	8-1

	Week 5
	Volume Studies and Characteristics
	9
	9.1–9.4
	9-3

	Week 6
	Speed, Travel Time & Delay Studies
	10
	10.1–10.5
	10-1, 10-2, 10-3, 10-5

	Week 7
	Parking Studies
	12
	12.1–12.6
	12.1–12.6

	Week 8
	Capacity and LOS Analysis for Freeways
	13, 14
	13.1–13.8, 14.1–14.10
	14-2, 14-4, 14-5, 14-7, 14-8

	Week 9
	Traffic Safety Studies
	11
	11.1–11.7
	11-1, 11-3

	Week 10
	Traffic Safety Studies
	HSM
	
	

	Mid-term Exam — materials covered: Ch. 1, 2, 7, 8, 9, 10, 11, 12, 13, 14

	Week 11
	Traffic Signal Control Overview
	18
	18.1–18.4, 19.1–19.6
	18-1, 18-2, 18-3, 18.4

	Week 12
	Basic Principles of Intersection Signalization
	20
	20.1–20.6
	

	Week 13
	Fundamentals of Signal Timing and Design: Pretimed Signals  ·  Software: INTEGRATION / Sidra / Synchro
	21
	21.1–21.6, Vol. I & II
	21-1, 21-2, 21-3

	Week 14
	Project Presentations
	—
	
	



	Mid-term Exam:  Wednesday, November 4 at 7:00 PM


ATTENDANCE POLICY
Attendance is recorded electronically in every class via Edugate, from the first week until the last day of the semester. Arriving late (+5 min) counts as half attendance; more than 15 minutes late is marked as absent.
The absence percentage (lectures and tutorials) is reported electronically to the Vice Dean as recorded. Please do not send excuses to the instructor’s email.
EXAM ABSENCE
If you miss an exam, you must:
1. Provide a valid reason. If medical, it must be registered on the Seha platform.
1. Submit the excuse to the instructor within one week of the absence date.
DISCUSSION BOARD
This task consists of three items:
1. Write an English blog (at least 500 words) on Blackboard describing a current traffic issue in Saudi Arabia. Include: a description of the issue (with pictures if possible, using class terminology), its location on Google Maps (image & link), its negative impact on the transportation network, the main factors behind it, and how you would apply what you learned in this course to solve it (at least two solutions). Do not reuse examples from class or repeat a colleague’s idea. The more concepts you use, the higher your grade.
1. Don’t copy from other sources without paraphrasing and providing a proper citation.
1. Don’t copy from previous semesters’ work.
1. Don’t use ChatGPT.
1. Formatting and appearance of the blog will be considered in the evaluation.
1. Reply to your classmates’ blogs by agreeing or disagreeing with their analysis and solutions. Interactions must be substantial — justify scientifically why you agree or disagree. You need to respond to at least 5 blogs.
1. Follow your blog and reply to all comments.
The grade is based on completeness of the task plus the quality of your writing.
PROJECT
The project is announced at the end of the fourth week (Thursday, September 17, 2026) and completed in groups of at least three students. Your report must include the following sections:
1. Abstract
1. Introduction
1. Objectives
1. Data Collection (detailed procedures and photos if possible)
1. Data Analysis and Results
1. Conclusions and Recommendations
1. References
You must refer to the manual Introduction to Traffic Engineering: A Manual for Data Collection and Analysis and the relevant lecture slides. You must also answer the questions at the end of the experiment and clearly link the experimental work to the concepts learned in class.
The project report is due by the end of Week 13 — Thursday, November 19, 2026 at 12:00 PM. Presentations take place in Week 14 (November 29 – December 5, 2026), after the fall break.
Your grade is based on:
1. Report quality
1. Presentation quality
1. Peer evaluation
Proposal (One Page)  —  Due: Thursday, October 1, 2026 (Week 6)
Each group must submit via email to the in structure's email) ccing your peers emails a one-page proposal that clearly describes the planned field study. It must include:
1.  Students' names and the project title
2. Location
1. Exact location (road name, intersection name, or parking lot name).
1. Include a map, screenshot, or description sufficient to identify the site.
1. The location must be different from previous student projects.
1. The location must be approved by the instructor before data collection.
3. Date and Time
1. Specify the exact date.
1. Specify the exact start and end time.
1. Data collection must be conducted for a minimum of 4 continuous hours.
1. Indicate whether the study covers AM peak, PM peak, or off-peak.
4. Type of Data
Clearly specify what data will be collected, and the data-collection interval (e.g., every 15 minutes).
5. Data Collection Methodology
Provide a detailed step-by-step description including:
1. Equipment used (radar gun, stopwatch, video, app, etc.).
1. Number of observers and their positions.
1. Data collection procedure.
1. Sample size target.
1. Data recording method (field sheet, Excel, app, etc.).
SUBMISSION
Submit the following by email to the instructor:
1. Report (Word format).
1. Presentation (PowerPoint).
1. Raw data and analysis files (Excel or others).
In the report, you must:
1. Explain and interpret every figure and table.
1. Clearly explain how the field study differs from the theoretical concepts covered in class.
Report Formatting
1. Font: Times New Roman.
1. Size: 12 pt.
1. Follow the same formatting guidelines as the Graduation Project report.
File Name Format
ProjectTitle_GroupNumber
Presentation Requirements
1. 10 to 15 slides.
1. 10 to 15 minutes.
1. All group members must present.
1. Presentation must be in English.
1. Do not read directly from the slides.
Equipment
Contact Eng. Zaher at: ozaher@ksu.edu.sa
ACADEMIC INTEGRITY
1. Do not copy and paste without proper paraphrasing and citation.
1. Do not reuse previous projects.
Any violation is subject to academic penalties.
FIELD TRIP
The report must summarize the visit, including what you learned and how it relates to the topics covered in this course.
1. Due date: same day of the visit.
1. Submission: sent as Word to the instructor’s email.
1. Report formatting: 12 pt, Times New Roman; other guidelines similar to the Graduation Project report.
1. Title of the file: FieldTrip_YourName.
1. Caution: do not copy and paste from the internet.
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