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Geometric Design CIVE5308 S 
Summer 2021 

Course Objectives 

In this course, civil engineers and graduate students will have a deep insight into the basic principles of 

highway geometric design. Students will examine the components of the highway system, their 

interrelationships, their abilities and limitations, and their interrelation with the design elements. Safety and 

human factors and their interaction with the highway elements will be investigated. Two commercial 

software applications to design intersections and roundabouts will be used in the course: TORUS and 

NEXUS. 

Course Outline: 

Introduction and Review 

 Highway Networks; Driver, Vehicle, and Road Characteristics; Cross-Section Elements 

Speeds and Sight Distance:  

• Relevant Speeds; Determining Operating Speed  

• Stopping Sight Distance; Passing Sight Distance; Decision Sight Distance; Preview Sight 

Distance 

Alignment and Lane Configuration: 

• Horizontal Curve 

• Vertical Curves  

• Cross Sections 

Geometric Design of Intersections: 

• Intersections: Design Principles for At-Grade Intersections, Sight Distance at Intersections, 

Interchanges  

• Roundabouts: Usage of Roundabouts, Types of Roundabout, Design Features, Safety and 

Capacity of a Roundabout 

Design Consistency:  

• Consistency Criteria 

•  Operating Speed 

• Vehicle Stability 

• Driver Workload  

• Alignment Indices 

Probabilistic Highway Design:  

• Deterministic vs. probabilistic highway design 

• Methods of Reliability Analysis  

• Reliability Analysis in Highway Engineering 

Human Factors:  

• The Driving Task 

• The Information System 

• Driver Adaptation 

• Driver Error  

• New Vehicle Technologies 

Road Safety:  

• Black Spot Programs; Analysis of Crash Prone Locations; Highway Safety Manual; Road Safety 

Audits 
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Marking Scheme  

(might change subject to course enrolment): 

Participation   05% 

Term paper/ Projects  60% 

Online Quizzes   20% 

Term Presentation  15% 

    ------ 

Total    100%  

Course Instructor: 

Dr. Bashar Dhahir  

E-mail: bashar.dhahir@carleton.ca 

 

Notes: 

− The instructor may alter the course outline and/or the marking scheme depending on the class 

performance. 

− All materials posted on Brightspace are for the exclusive educational purpose by registered students 

in this course in the designated term and cannot be used for any other purpose. These materials may 

not be reproduced or redistributed without prior written consent of the author(s). 

− The evaluation of class participation will be based on student’s answering questions and responding 

to surveys in the lectures. 

− Considerable percentage of the mark will be deducted for messy term work. 

− You may need special arrangements to meet your academic obligations during the term. For an 

accommodation request the processes are as follows:  

− Pregnancy obligation: write to me with any requests for academic accommodation during the 

first two weeks of class, or as soon as possible after the need for accommodation is known to 

exist. For more details visit the Equity Services website: http://www.carleton.ca/equity/    

− Religious obligation: write to me with any requests for academic accommodation during the 

first two weeks of class, or as soon as possible after the need for accommodation is known to 

exist. For more details visit the Equity Services website: http://www.carleton.ca/equity/   

− Academic Accommodations for Students with Disabilities: “The Paul Menton Centre for 

Students with Disabilities (PMC) provides services to students with Learning Disabilities (LD), 

psychiatric/mental health disabilities, Attention Deficit Hyperactivity Disorder (ADHD), 

Autism Spectrum Disorders (ASD), chronic medical conditions, and impairments in mobility, 

hearing, and vision. If you have a disability requiring academic accommodations in this course, 

please contact PMC at 613-520-6608 or pmc@carleton.ca for a formal evaluation. If you are 

already registered with the PMC, contact your PMC coordinator to send me your Letter of 

Accommodation at the beginning of the term, and no later than two weeks before the first in-

class scheduled test or exam requiring accommodation (if applicable). Requests made within 

two weeks will be reviewed on a case-by-case basis. After requesting accommodation from 

PMC, meet with me to ensure accommodation arrangements are made. Please consult the PMC 

website (www.carleton.ca/pmc) for the deadline to request accommodations for the formally-

scheduled exam (if applicable). “ 

− You can visit the Equity Services website to view the policies and to obtain more detailed 

information on academic accommodation at   http://www.carleton.ca/equity/   
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