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ABSTRACT 

Steel, Power, and construction are indispensable industries for progressive growth 

of economic and social development. For maintenance, purposes are inspected on 

regular basis. The main point is to examine and is useful for the detection of surface 

damages cracks, concrete spalling in the structure, corrosion of steel members, and 

incomplete failure components, they can be particularly limited at detecting 

embedded and minor damage, For example fatigue cracks in the structure, corrosion 

of reinforcement, and delamination Structural health monitoring systems to replace 

conventional non-destructive inspection techniques which require considerable 

down-time, human effort and cost .Vibration based damage detection is the most 

promising techniques for implementation in Structural Health Monitoring (SHM) In 

the modern era, the concept of detection of damages based on dynamic 

measurement of structures is critical in focusing on the power of the modern city it 

is based, on changes in natural frequencies, flexibility and modal curvatures. The 

measurement of frequency for both before and after the damage to locate the 

damage and estimate its severity in shear buildings.  These are the parameter to 

estimation are examined in detail reference to a masonry building affected by 

diffused damage. The changes induced by damage in the dynamic response are 

exploited to build a procedure for damage detection based on the variation of 

natural frequencies, both for continuous and discrete models. 

Keywords: Damage Indicator, Modal Analysis, Cantilever Beam Damage 

Detection, Sensitivity Analysis, Frame Structure, Modal Sensitivity. 

 

I. INTRODUCTION 

 

In vibration analysis, the appearance of a cracks 

damage its model frequencies diverge from the 

original value. The neural system of the human brain 

serves as an inspiration for the design of the artificial 

neutral network. Enhanced damage detection can 

save revenue and save lives, depending on the app. 

Bridges are generally regularly inspected for 

maintenance purposes. The scan is usually visually 

guided and can be used to identify surface damage, 

such as cracks, spalling of concrete, corrosion of steel 

elements, and sometimes-faulty components. The 

times when we need to evaluate a product to 

determine concerning a failure mechanism. An 

evaluation methodology that does not cause damage 

to the structure is used to identify judgement changes 
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in the structure and to prevent unexpected failures. 

Non-destructive structural assessment involves 

numerous difficult processes. Non-destructive 

techniques are capable of detecting all kinds of 

damage and failure, and depletion of structural 

rigidity, such depletion leads to changes in the 

dynamic effects of the structure, such as damping, 

natural frequency and eigen-mode. It is a simplified 

technique to compute the eigen frequency than that 

of damping changes. Simulation tool and eigen-mode 

analysis can detect damage. 

 

II.  METHODS AND MATERIAL 

 

NDE is used to describe more natural measurements. 

The NDE test is used to determine material properties 

such as formability, toughness and other physical 

properties of the structure. Computer analysis and 

repair planning of complex buildings use the non-

destructive assessment approach in four distinct ways: 

1. Structure damage location 

2. Internal damage assessment, including the 

kind, form, and amount of the damage. 

3. Post repair quality assurance  

4. Visual including optical magnification 

Non-destructive component testing plays a decisive 

role. This system performs its function reliably and is 

inexpensive. This type of test sample will not be 

destroyed. This is useful in determining the strength 

of the existing structure and the local strength of the 

concrete. The easiest way to carry out the analysis 

and the interpretation of the test results is not so 

simple, so special knowledge is required to analyze 

the type hardening properties of concrete and 

measure other properties of concrete and evaluate its 

durability, elasticity, resistance. Parameters are to get. 

Some properties of concrete are resistance to 

penetration, hardness, resonant frequency and the   

ability to accommodate ultrasonic pulse rates. The 

non-destructive test method is used to test concrete 

and can be further developed. 

 

The non-destructive techniques utilized here are: The 

most widely utilised NDE methods at the moment are: 

 

1. Pulse velocity method.  

2. Testing for Radiographic 

3. Testing of Eddy current (ET).  

4. Liquid penetrant inspection (LPI).  

5. Flux Testing  

6. Acoustic emission testing (AET).  

7. Infrared thermography.  

8. Optical Testing for concrete   

9. Vibration test   

 

These are the different method to identify the damage. 

Any type of structural defect reduces stiffness and 

modifies the damaged damping area. This variation of 

the dynamic properties diminishes the natural 

frequencies and the moderation of vibration modes in 

the structure. The above possessions is used to detect 

and specify the damage to the structure. 

Monitoring such damage is extremely insignificant to 

preserve the useful life of structures. In the event of 

structural damage, several monitoring and detection 

methods have been devised. Shapes may be inspected 

for fractures in curvature mode. Absolute alterations 

in the curvature type confine the forms to the 

damaged region. Useful for spotting flaws in the 

structure. 

 

III.RESULTS AND DISCUSSION 

 

A vibration damage detection system that has been 

experimentally validated has been developed to 

predict the location and seriousness of damage in 

composite structures. The analyses of system and 

categorizes the heat and vibration analysis properties. 

To generate damage scenarios for ANN training, 
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various models based on numerical analysis of 

composite structures with various types of 

imperfections were used. 

A Matlab result of a G4 building to find the natural 

frequency and modes of the structure is as below: 

 

FIGURE  1.  CODING DONE ON MATLAB 

 

FIGURE  2.  FIGURE REPRESENTS THE DIFFERENT MODE 

SHAPE OF THE STRUCTURE OF DIFFERENT CATEGORIES 

BASED ON THEORETICAL AND ANALYTICAL ANALYSIS 

Graphical representation on comparison of theoretical 

and analytical frequency: 

 

FIGURE  3.  GRAPHICAL REPRESENTATION OF MODES 

AND NATURAL FREQUENCY 

 

IV. CONCLUSION 

 

Monitoring for structural degradation is critical to 

ensuring that civil structures continue to function 

properly for as long as possible. Successful monitoring 

provides us with precise data on the state, usability, 

integrity, and safety of buildings and other 

construction-related infrastructure. Monitoring the 

development and spread of damage is critical to 

ensuring the long-term viability of a building. There 

are several natural and man-made variables that 

might lead to structural damage. In order to offer 

effective early warning of structural deterioration or 

other anomaly, several monitoring and detecting 

methods have been devised. 
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