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Programme:  
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Code of course:  
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Nominal semester:  

7 / rok ak.  

Number of ECTS credits:  

2 

Number of hours of student’s work to achieve learning outcomes:  

Total 50 hours = 2 ECTS: lectures 20 hours, classes 10 hours, studying literature 4 hours, 

consultations 1 hour, project 15 hours.  

Number of ECTS credits on the course with direct participation of academic teacher:  

Total 31 hours = 1 ECTS: lectures 20 hours, classes 10 hours, consultations 1 hour. 

Language of course:  

English 

Number of ECTS credits on practical activities on the course:  

Total 25 h = 1 ECTS: ćwiczenia (laboratorium komputerowe) 10 godz., projekt 15 godz. 

Form of didactic studies and number of hours per semester:  

Lecture:  20h 

Exercise type of course:  10h 

Laboratory:  0h 

Project type of course:  0h 

Computer lessons:  0h 

 

Preliminary requirements:  

It is required to pass the basic course of concrete structures, basic information about cross-sectional 

forces in beams, plates, columns, shields and shells is needed. 



 

Purpose of course:  

The use of composite reinforcement in concrete structures. The student has knowledge of the 

elements reinforced with FRP composites. The student is able to design a beam with FRP 

reinforcement. 

Contents of education:  

Lecture Principles of designing reinforced concrete elements with the use of composite reinforcement. 

Properties of composite materials. Methods of producing FRP bars. Physico-mechanical properties of 

FRP reinforcement. The specificity of testing FRP composites. Bond of FRP bars to concrete. 

Ultimate Limit States and Serviceability Limit States of FRP reinforced concrete elements. Design of 

concrete beams with FRP reinforcement.  Design exercises Calculation example of a concrete beam 

with FRP reinforcement. Preliminary design of a beam reinforced with FRP bars.  

Methods of evaluation:  

Written test checking theoretical knowledge presented during lectures and design exercises. 

Completion of design exercises based on the design prepared by the Student, including calculations 

and drawings, and the defense of the design. The final grade is the weighted average of the marks 

from the project (weight 0.6) and the exam (weight 0.4). 

Exam:  

no 
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Notes:  

 

Charakterystyki przedmiotowe 

General academic profile - knowledge 

Charakterystyka W1:  

He knows the principles of design and analysis of complex general and industrial buildings with FRP 

reinforcement.  

Verification:  

Substantive assessment based on the written article and presentation. 

Powiązane charakterystyki kierunkowe: K1_W04, K1_W05, K1_W13 

Powiązane charakterystyki obszarowe: P6U_W, I.P6S_WG.o, III.P6S_WG 

General academic profile - skils 

Charakterystyka U1:  

Is able to design complex concrete building elements and structures with FRP reinforcement. 

Verification:  

Assessment of the design exercise 

Powiązane charakterystyki kierunkowe: K1_U07, K1_U21, K1_U15, K1_U03, K1_U06 

Powiązane charakterystyki obszarowe: III.P6S_UW.o, P6U_U, I.P6S_UW.o 

General academic profile - social competences 

Charakterystyka K1:  

Understands the importance of responsibility in engineering activities, including the reliability of the 

presented results of their work and their interpretation..   

Verification:  

Substantive assessment based on the written article and presentation.  

Powiązane charakterystyki kierunkowe: K1_K01, K1_K07 

Powiązane charakterystyki obszarowe: P6U_K, I.P6S_KR, I.P6S_KK 


