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	Education profile: practical

	Level of education: first-cycle studies

	Number of hours

per semester
	1
	2
	3
	4

	
	I
	II
	III
	IV
	V
	VI
	VII

	Full-time studies

(lecture/excercises/lab/pr/e)*
	
	
	
	
	
	24 exercises / 25 pr 
	

	Part-time studies

(lecture/excercises/lab/pr/e)*
	
	
	
	
	
	
	

	Language of instruction
	English

	LECTURER
	

	FORM OF CLASSES
	Exercises, project

	SUBJECT OBJECTIVES


	The course provides students with an introduction to key issues concerning the design and analysis of transport systems. Students gain familiarity with the stages of the investment project life cycle, principles governing the preparation of design documentation, and methodologies for designing road intersections and interchanges, together with facilities ensuring the efficient and safe servicing of travellers. Additionally, the course cultivates competencies in evaluating the economic viability of transport projects and modelling flows within transport networks.

	Reference to learning outcomes
	Description of learning outcomes
	Method of verifying the learning outcome

	Programme learning outcome
	PRK
	
	

	KNOWLEDGE

	K_W03

K_W01
	P6S_WG
	The student possesses advanced knowledge and understanding of the binding standards, regulations, and technical parameters applied in the design of road intersections and interchanges, which enables their correct analysis and interpretation within transport systems.
	Participation in discussions. Solving example tasks. 

Project.

	K_W04
	P6S_WG

	The student possesses advanced knowledge and understanding of the functioning of transport systems and devices, such as traffic signals, barriers, information boards, and is able to correctly identify them in the context of ensuring the efficient and safe service of passenger traffic.
	Participation in discussions.
Project.

	K_W05

K_W12
	P6S_WG
	The student possesses advanced knowledge and understanding of basic procedures related to maintenance, servicing, and supervision of machines and devices used in transport systems, which is essential for the safe and effective functioning of transport flows.
	Written paper. 
Project.

	SKILLS

	K_U04

K_U10
	P6S_UW

P6S_UW
	The student is able to confidently and appropriately use technical conditions: Dz. U. z 1999 r., Nr 43, poz. 430 and “Wytyczne Projektowania Skrzyżowań Drogowych. Część.1: Skrzyżowania zwykłe i skanalizowane” in practical engineering tasks.
	Participation in discussions.

Solving example tasks.

Project.

	K_U04

K_U10
	P6S_UW

P6S_UW
	The student is able to model and interpret traffic flows in transport networks in order to evaluate the effectiveness of road solutions.
	Project.

	SOCIAL COMPETENCES


	K_U02
	P6S_KR
	The student is prepared to adopt a self‑critical attitude and is able to set appropriate priorities in the implementation of tasks.
	Participation in discussions.

Written paper.

Project.

	K_U01
	P6S_KK
	The student is prepared to act in the public interest by taking into account non‑technical aspects and consequences of engineering activities, as well as their impact on the environment.
	Participation in discussions.

Written paper.

Project.

	Student workload (during teaching hours 1 hour = 45 minutes)**



	Full-time studies: 

attendance at lectures =

attendance at classes = 24 h
preparation for classes = 12 h 
preparation for lectures =

preparation for assessment/exam = 12 h
completion of project tasks = 25 h
consultations = 2 h
e-learning =

assessment/exam =

other – self-study =
TOTAL: 75 h 
ECTS points: 3
including practical classes: 3 
	Part-time studies:

attendance at lectures =

attendance at classes =

preparation for classes =

preparation for lectures =

preparation for assessment/exam =

completion of project tasks =
consultations =
e-learning =

assessment/exam =

other – self-study =
other (specify) =
TOTAL: 

Number of ECTS points: 

including practical classes: 

	PREREQUISITES 
	Knowledge of issues related to transport infrastructure and elements of road design. Ability to use a spreadsheet.

	SUBJECT CONTENT

(divided into

face-to-face

and

e-learning classes)
	Content delivered directly:
General principles for the design of road intersections and interchanges and of facilities ensuring efficient and safe service of travellers.

Guidelines for the design of road intersections.

Road transport infrastructure.

Unsignalised and channelised intersections.

Road transport infrastructure.

	OBLIGATORY LITERATURE


	1. Luo, Z., Molan, A. M., Hummer, J. E., et al. (2025). Pedestrian safety and efficiency at emerging alternative intersection designs with three phase traffic signals. Innovative Infrastructure Solutions, 10, 33. https://doi.org/10.1007/s41062-024-01841-7
2. Morales, et al. (2025). Exploring Urban Traffic Dynamics: Introducing a Benchmark Map for Comprehensive Testing and Evaluation. International Journal of Intelligent Transportation Systems Research, 23, 1163–1178.
3. Jin W. L.: Introduction to Network traffic flow theory. Principles, Concepts, Models, and Methods. Elsevier 2021.
4. Zhai C., Li K., Zhang R., Peng T., Zong Ch.: Phase diagram in multi-phase heterogeneous traffic flow model integrating the perceptual range difference under human-driven and connected vehicles environment. Chaos, Solitons & Fractals. Vol. 182, 2024; https://doi.org/10.1016/j.chaos.2024.114791.

 

	ADDITIONAL LITERATURE
	1. Yan H., Zhang T., Qi Y., Yu D.: Short-term traffic prediction based on a hybrid optimization algorithm. Applied Mathematical Modelling vol. 102, p. 385-404, 2022, https://doi.org/10.1016/j.apm.2021.09.040.
2. Wang B., Zheng H., Qian K., Zhan X., Wang J.: Edge computing and AI-driven intelligent traffic monitoring and optimization. Applied and Computational Engineering, vol. 77, 2024, https://doi.org/10.54254/2755-2721/77/2024MA0062.
3. Li S., Shu K., Chen Ch., Cao D.: Planning and decision-making for connected autonomous vehicles at toad intersections: a review. Chinese Journal of Mechanical Engineering vol. 34, article number 133, 2021, https://doi.org/10.1186/s10033-021-00639-3.

	SCIENTIFIC PUBLICATIONS OF PERSONS TEACHING CLASSES RELATED TO THE TOPICS OF THE MODULE
	Macioszek, E. (2020). Oversize cargo transport in road transport – problems and issues. Scientific Journal of Silesian University of Technology. Series Transport, 108, 133–140. https://doi.org/10.20858/sjsutst.2020.108.12

Macioszek, E. (2021). Essential techniques for fastening loads in road transport. Scientific Journal of Silesian University of Technology. Series Transport, 110, 97–104. https://doi.org/10.20858/sjsutst.2021.110.8

Macioszek, E. (2021). Analysis of the volume of passengers and cargo in rail and road transport in Poland in 2009–2019. Scientific Journal of Silesian University of Technology. Series Transport, 113, 133–143. https://doi.org/10.20858/sjsutst.2021.113.10

Macioszek, E. (2024). Cargo transport on the example of a selected mode of transport in Poland. Scientific Journal of Silesian University of Technology. Series Transport, 122, 181–197. https://doi.org/10.20858/sjsutst.2024.122.10

Świerk, P., Macioszek, E., Granà, A., & Sobota, A. (2025). Multi criteria evaluation of everyday travels’ variants in Polish cities of the GZM metropolis in the era of paid parking. Scientific Journal of Silesian University of Technology. Series Transport, 128, 269–281. https://doi.org/10.20858/sjsutst.2025.128.15

	TEACHING METHODS

(divided into

face-to-face

and e-learning classes)
	In direct form:
Exercises conducted using a spreadsheet, contour maps, the technical conditions: Dz. U. z 1999 r., Nr 43, poz. 430, Wytycznych Projektowania Skrzyżowań Drogowych. Część.1: Skrzyżowania zwykłe i skanalizowane. Generalna Dyrekcja Dróg Publicznych, Warszawa 2001 and transport network maps.

	LEARNING AIDS
	Spreadsheet software, transport network maps, contour maps, and guidelines for the design of road intersections.

	PROJECT

(if implemented

as part of the course module)
	Preparation of a project addressing selected aspects of transport flows.



	FORM AND CONDITIONS OF ASSESSMENT

(divided into 

face-to-face classes and e-learning)
	Exercises: graded pass.

Project: graded pass.

Passing the course includes:

- Assessment in a form of a written paper concerning selected aspects of transport flows (topic agreed with the academic teacher). The assessment includes an evaluation of teamwork skills.

- Assessment of skills demonstrated in the implementation of the project.


* lecture-lecture, exercises- exercises, lab- laboratory, pr- project, e- e-learning.

