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Methods useful in diagnosing 

transport infrastructure structures

Non-destructive 

techniques

Destructive 

methods

Semi-nondestructive 

methods

 General division of methods useful in 
diagnosing transport infrastructure structures 
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 Destructive methods can be applied to 
samples and natural scale elements.  

 

 Both the former and the latter are destroyed 
in the course of the test. 
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 Semi-nondestructive tests are also applied to 
samples and natural scale elements and 
structures.  

 Usually the surface of the tested element is 
locally breached (and so needs repairing), 
which leads to the local loss of the element’s 
functional properties. 
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 No such breaching occurs when natural scale 
members and structures are non-
destructively tested.  
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Non-destructive techniques useful in diagnosing transport 

infrastructure concrete structures 

Acoustic techniques Electrochemical  

techniques 

Moisture content estimation 

techniques 

Ultrasonic technique 

Echo technique 

Impact-echo  

technique 

Impulse-response 

technique 

Ultrasonic  

tomography 

Radar technique 

Seismic technique 

Acoustic emission 

technique 

Chemical technique 

Physical technique 

Potentiometric  

technique 

Resistance technique 

Linear polarization 

technique 

Laser scanning techniques 

Laser triangulation 

Optical technique 

Laser scanner 

Penetration  

technique 

Resonance technique 



Non-destructive acoustic 
techniques 
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 Non-destructive acoustic techniques are used to 
test elements made of concrete in order to assess: 
- interlayer delamination,  

 - the thickness of elements accessible from one 
side only,  

 - defects not visible on the surface,  

 - the depth of cracks in elements.  
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 The modern non-destructive techniques 
useful in diagnosing transport network 
structures are: 

 - the impulse-response technique,  

 - the impact-echo technique, 

 - ultrasonic tomography. 
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Impulse-response technique 

calibrated 

rubber-tipped 

hammer

Impulse-Response 

s’Mash software 

installed on 

portable 

computermeasuring 

grid point geophone
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 The values of the following parameters are 
registered:  

- average mobility Nav,  

- stiffness Kd,  

- mobility slope Mp/N,  

- mobility times mobility slope Nav•Mp/N, 

- voids index v.  
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Impact-echo technique 

exciter
Impact-Echo 

software 

installed 

on portable 

computer
measuring 

grid point

receiving head
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 The values of the following parameters are 
registered:  

- transmitting pulse amplitude A,  

- frequency fD of an ultrasonic wave reflection 
from a defect,  

- frequency fT of ultrasonic reflection from the 
bottom. 
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Ultrasonic tomography technique  
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Three images, i.e. B, C and D, in three mutually 
perpendicular directions are recorded: 



Exemplary applications 
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 Non-destructive identification of delamination 
in concrete floor topping in multi-level garage  

a) 
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a) 
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a) 
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 This methodology deals with the assessment 
of the interlayer debonding in concrete floors, 
using the zero/one (no bond/bond) system.  

 It is proper to note that using developed 
methodology it is not possible to determine 
the values of pull-off adhesion between the 
concrete layers. 

a) 
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 Non-destructive estimation of pull-off 
adhesion of concrete layers 
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 The reliable neural identification of pull-
adhesion of the top concrete layer from the 
base layer is possible on the basis of the 
parameters estimated by the three non-
destructive techniques. 

 

    



Conclusion 
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 A classification of non-destructive techniques 
useful for diagnosing transport infrastructure 
concrete structures has been proposed.  

 Attention was drawn to the advanced acoustic 
techniques since the latter are especially 
suitable for assessing interlayer delamination 
and adhesion between concrete layers, as 
illustrated by the two examples. 

a) 
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 Proposed methodology of the multi-technique 
NDT testing can be applied for condition 
assessment of various concrete structures of 
the transportation network, like: bridges, 
tunnels, retaining walls, road pavements, 
underground structures, etc. 

a) 
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a) 
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Thank you 

 

a) 

 

    


