SYLLABUS

1. Data about the program of study

1.1 | Institution The Technical University of Cluj-Napoca
1.2 | Faculty Faculty of Civil Engineering
1.3 | Department Structures
1.4 | Field of study Civil Engineering
1.5 | Cycle of study Master of Science
1.6 | Program of study/Qualification Artificial Intelligence in Construction Engineering and
Management
1.7 | Form of education Full time
1.8 | Subject code 15.00
2. Data about the subject
2.1 [Subject name Parametric design and Digital fabrication
2.2 |Subject area Civil engineering
2.3 |Course responsible/lecturer Conf. d.r. ing. PUSKAS Afct|la, gttlIa.pyskas@dst.utclm.ro .
S.l. dr. ing. TOADER Traian-Nicu, traian.toader@dst.utcluj.ro
2.4 [Teachers in charge of seminars Conf. dr. ing. PUSKAS Attila, attila.puskas@dst.utcluj.ro
2.5Year of study | Il [2.6 Semester | 1 |2.7 Assessment E 2.8 Subject category DS/DI

3. Estimated total time

3.1 Number of hours per week 3 3.2 of which, course: |2 3.3 applications: | 1
3.4 Total hours in the curriculum 42 3.5 of which, course: |28 3.6 applications: | 14
Individual study hours
Manual, lecture material and notes, bibliography 21
Supplementary study in the library, online and in the field 21
Preparation for seminars/laboratory works, homework, reports, portfolios, essays 31
Tutoring
Exams and tests
Other activities -

3.7 | Total hours of individual study 83
3.8 | Total hours per semester 125
3.9 | Number of credit points 5

4. Pre-requisites (where appropriate)

Promoting disciplines Reinforced and prestressed concrete (RFC),

4.1 | Curriculum )
as well as Reinforced Concrete Structures (RCS).
Advanced knowledge of reinforced concrete design and
4.2 | Competence manufacturing issues.

Knowledge of computer programming.
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5. Requirements (where appropriate)
Classroom with blackboard, video-projector.
Students will participate to courses and applications without
opened mobile phones. Moreover, phone-calls will not be
5.1 | For the course ) ) ]
tolerated during courses, nor leaving the class for answering
personal phone-calls.
Presence minimum 50 %.
Classroom with computers or internet access, software packages
(for parametric design).
o The timeline for delivering the application project is mutually
5.2 | For the applications . i i o
established with the students. For late delivery of the application
project, the penalty is 1 point per day of delay.
Presence minimum 90 %.
6. Specific competences
- Identifying suitable problems for using parametric design procedures;
«»| - Knowledge of designing for digital production;
© O . . . .
s 2|- Ability to parametrize a reinforced concrete load-bearing component;
g % - Understanding the concept of structure segmentation associated with the stress state for a
Q|
E g load-bearing structure;
[a W
©| - Single and multi-criteria design of reinforced concrete components through programming.
- Understanding the concept BIM and ability to take advantage of it.
ol - Acquire the skills necessary for the work in a design team;
w» | -Acquire the concept of professional ethics;
8 % - Taking responsibility for the tasks carried out.
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7. Discipline objectives (as results from the key competences gained)
Formation of competence in the field of parametric design of
RCS.
7.1 | General objective Acknowledgmg the'appllcablllty of parametric design methods
in construction projects.
Developing skills to understand and use parametric design and
digital fabrication for specific construction works.
Gain general theoretical and applied knowledge for the
7.2 | Specific objectives parametric design of RCS.
Ability to do team work, to communicate and manage conflicts.

8. Contents

8.1. Lecture (syllabus)

Teaching methods [Notes

1. Introduction to parametric design and digital fabrication.

2. Adjustable, adaptable and complex formwork for series and

unique products.

Exposure. Multimedia

3. Formwork production using Computerized numerical control

(CNC). Field trip.

Field trip. equipment




4. Robotic manufacturing of formwork: Algorithms for
trajectories.

5. Structural optimization principles, single and multi-objective
optimizations.

6. Robotic manufacturing of reinforcement cages. Parameters and
constraints.

7. Parametrization of reinforcement cages. Algorithms.

8. Fabrication of welded cages. Field trip.

9. Parametric formulation in the design of reinforced and
prestressed concrete elements.

10. Segmentation of structures using artificial intelligence.

11. Design of concrete implants using stress fields.

12. Workflow in the design of structures using Building
Information Modelling (BIM). Field trip.

13. Design of graded concrete structures.

14. Connection between digital design software - digital
manufacturing. File formats.
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8.2. Applications/Seminars Teaching methods [Notes
1. Parametric design of a reinforced concrete element for digital Exposure,

. Eurocode 1
fabrication. (12 hours) workshop, Eurocode 2
2. Presentation of the project by teams. (2 hours) applications
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9. Bridging course contents with the expectations of the representatives of the community, professional
associations, and employers in the field

The acquired competences will serve the employees who are working in design offices or

manufacturing companies in constructions.

10. Evaluation

10.3 Weight in the

Activity type 10.1 Assessment criteria 10.2 Assessment methods .
final grade
Solving two subjects of Written test
th d tud theory): 1,0 h 25%
10.4 Course eory and a case study. ( (.eory). ,0 hour
Written test (Case 25 %
0

Study): 0,5 hour
Presentation and arguing | Verification and discussion
10.5 Applications | the project. 50 %
Project evaluation.
10.6 Minimum standard of performance

Project evaluation: Evaluation of the project must be minimum 6.
Solving two subjects of theory for minimum 5; solving the case study for minimum 6.
Attendance to minimum 7 lectures and minimum 6 applications.
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