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DESCRIPTION
Ultrasonic Time-Frequency Method (UTFM) is a non-destructive 
geophysical technique that utilizes high-frequency sound waves 
to investigate the subsurface properties of materials. The method 
is widely used in various fields, including engineering, civil 
engineering, and geophysics. This article will explore the 
applications, process, and features of the ultrasonic time-
frequency method in geophysics.

Applications of ultrasonic time-frequency method in 
geophysics

The ultrasonic time-frequency method has many applications in 
geophysics, including:

Characterization of subsurface structures: The ultrasonic time-
frequency method can be used to investigate subsurface 
structures such as rock mass, geological structures, and soil 
layers. It helps to identify subsurface features such as fractures, 
voids, and cavities that may affect the stability of the ground.

Evaluation of material properties: The method is used to 
evaluate the physical properties of materials such as elastic 
moduli, Poisson's ratio, and density. This information is critical 
for geological and geotechnical engineering applications.

Detection of hazardous waste: The ultrasonic time-frequency 
method can be used to detect hazardous waste buried 
underground. It helps to locate and identify the waste and assess 
the potential risk of contamination to the environment.

Evaluation of the condition of concrete structures: The method 
can be used to evaluate the condition of concrete structures, 
such as bridges, dams, and buildings. It helps to detect and 
locate defects such as cracks, voids, and delaminations, which 
can affect the structural integrity of the structure.

Process of ultrasonic time-frequency method in 
geophysics

The ultrasonic time-frequency method involves generating high-
frequency sound waves and analyzing the signals that are reflected

back from subsurface structures. The process consists of the 
following steps:

Generation of high-frequency sound waves: High-frequency 
sound waves are generated using a transducer that is placed on 
the surface of the material being investigated. The transducer 
sends a high-frequency sound wave into the material, which 
travels through the material until it reaches an interface with a 
different material or a subsurface feature such as a crack or 
cavity.

Reflection of sound waves: When the sound wave reaches an 
interface or a subsurface feature, part of the wave is reflected 
back towards the surface. The reflected wave carries information 
about the subsurface structure, such as its location and size.

Analysis of reflected signals: The reflected signals are recorded 
using a receiver, and the signal is analyzed to determine the 
subsurface structure's properties. The analysis involves measuring 
the time it takes for the wave to travel through the material and 
reflect back to the receiver. The wave's frequency is also 
measured to determine the subsurface structure's physical 
properties.

Image reconstruction: The data obtained from the analysis is 
used to construct an image of the subsurface structure. The 
image provides information about the location, size, and physical 
properties of the subsurface structure.

Features of ultrasonic time-frequency method in 
geophysics

The ultrasonic time-frequency method has several features that 
make it an attractive technique for geophysical investigations. 
These features include:

Non-destructive: The method is non-destructive, meaning that it 
does not cause any damage to the material being investigated. It 
is a safe and effective way to investigate the subsurface without 
the need for excavation or drilling.

High resolution: The method provides high-resolution images of 
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The ultrasonic time-frequency method is a powerful geophysical
technique that has many applications in geophysics. The method
provides high-resolution images of subsurface structures, making
it possible to detect small features such as cracks, voids, and
cavities. It is a non-destructive method that is safe and effective
for investigating the subsurface without the need for excavation
or drilling. The method has excellent depth penetration and
allows for rapid data acquisition, making it particularly useful
for time-sensitive investigations. The versatility of the method
means that it can be applied in various fields, including
engineering, civil engineering, and geophysics. With its many
features and applications, the ultrasonic time-frequency method
is a valuable tool for investigating subsurface structures and
evaluating the physical properties of materials.
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subsurface structures, making it possible to detect small features 
such as cracks, voids, and cavities.

Depth penetration: The method has excellent depth 
penetration, meaning that it can investigate subsurface 
structures at significant depths.

Rapid data acquisition: The method allows for rapiddata 
acquisition, making it possible to collect large amounts of data 
quickly. This feature is particularly useful for time-sensitive 
investigations.

Versatility: The method can be used to investigate a wide range 
of materials, including rock, soil, concrete, and metals. It is a 
versatile technique that can be applied in various fields.
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