
 

Name of course: Application of non-destructive methods in civil engineering 
 
Coordinator of course: prof. dr hab. inż. Andrzej Garbacz 
 
Preliminary requirements:  
Basics of geology and geotechnics, mechanical properties testing methods, basic knowledge in 
concrete technology 
 
Purpose of course: 
Lecture: to familiarize students with Non-Destructive Testing (NDT) methods used in civil engineering 
as well as principles of analysis of results obtained with these methods 
Tutorial: investigations of building substrate and engineering structures using selected non-destructive 
methods 
 
Contents of education: 
The course covers a wide range of non-invasive methods used in civil engineering, geology and 
geotechnics. Non-destructive testing is a group of research methods that provide information on the 
properties of the investigated construction or building substrate, without affecting their strength and 
performance. When conducting those investigations, the object / ground is not damaged as opposed 
to destructive tests. Non-destructive testing allows verification of the condition of the existing structure 
and making on this basis a forecast regarding its durability, assessment of the quality of workmanship 
and safe use. 
The subject includes the following NDT methods used in civil engineering: deflection sensors, ground 
penetrating radar, thermography, sclerometer, impact-echo and ultrasonic method. 
 
The following issues will be discussed during the course: 
• Bridge load tests (deflection sensors): legal regulations, research project, research process 
(measuring instruments, results collecting, results analysis) 
• Thermal imaging methods (thermography): introduction to the method, application possibilities 
(including military and energy industry, civil engineering and transport), description of diagnostics of a 
building object using thermovision measuring methods (verification of the correctness of performance 
and assessment of the energy efficiency of the facility); 
• Application of the ground penetrating radar (GPR) in geology, geotechnics, and infrastructure 
engineering: 
- introduction to the method, physical properties of rocks and soils that determine geophysical 
properties, types of antennas and frequencies used, advantages and disadvantages of the method, 



application of the GPR, theoretical foundations including data acquisition, processing and 
interpretation; 
- diagnostics of road surfaces: thickness of road construction layers, control of the position of dowels 
in concrete pavements; 
- diagnostics of tunnels and bridges: moisture test, railway track diagnosis; 
- the investigation of concrete slabs with well-defined reinforcement and artificial defects; 
- use of the GPR in the study of the construction substrate: determination of the thickness of individual 
soil layers, determination of geological boundaries, GPR anomalies, depth to the groundwater table, 
location of voids and underground infrastructure 
- practical tasks: processing of received geophysical data from field measurements, their interpretation 
and subsequent development (depending on atmospheric conditions, selected geophysical 
measurements are planned to be done in the field) 
• Schmidt's hammer (sclerometer): measuring the change of mechanical energy before and after the 
rebound, which occurs during the impact of the tested surface - introduction to the method, principle of 
operation, application and presentation of the device 
• Impact-Echo and ultrasonic methods: the investigation of concrete slabs with well-defined 
reinforcement and artificial defects 
 
Methods of evaluation: 
- Continuous evaluation – presence and activity during classes 
- Report on conducted research and / or presentation 
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Number of hours of student’s work to achieve learning outcomes: 
Together 50 godz. = 2 ECTS:  
Lecture - 15 godz. 
Tutorial - 15 godz. 
familiarization with literature, preparation for classes - 10 godz. 
preparation of a report/presentation - 10 godz. 
 

Effects of education  

W1: Student knows the individual non-invasive methods used in civil engineering and transport  
 

Verification: Continuous evaluation – presence and activity during classes; Report on conducted 
research and / or presentation 



W2: Student has a knowledge of the connections between fields of science and scientific 
disciplines, relevant to the studied field of study with other fields of science and scientific disciplines 
of the area or areas from which the studied field of study has been separated, allowing integration 
of perspectives appropriate for several scientific disciplines 

Verification: activity during classes 

 

U1: Knows how to independently analyze the collected scientific material, interpret the obtained 
research results and draw appropriate conclusions based on their own experience and the latest 
literature data. 

Verification:Continuous evaluation – presence and activity during classes; Report on conducted 
research and / or presentation  

U2: Student performs field measurements using selected NDT methods 

Verification: Continuous evaluation – presence and activity during classes; Report on conducted 
research and / or presentation  

U3: : processes, interprets and develops results obtained in the field using NDT methods 
Verification:activity during classes; Report on the research and / or presentation at the end of the 
class 
 
K1: Student is aware of the responsibility of the construction engineer  
Verification: presence and activity during classes 
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