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Abstract 

India is a country of diversity not only in terms of culture and population but also in terms of landscape ranging from snow-capped 
mountains to desserts, plateaus, plains and hills. The climatic conditions in India vary from extremely hot to extremely cold resulting 
in the requirement of different types of constructions in each region subjected to its temperature, geographical and climate 
conditions. India is a county where thousands of years old buildings are still standing strong despite several changes in various 
factors over the years, whereas a few years old building collapses more easily, which raises the most important question in our mind 
regarding the Structural health of buildings over the years and how Well structure health monitoring is done in India. Structural 
Health Monitoring is defined as a process of identification of damage for aerospace, mechanical and civil infrastructure. 
Performance of the structures are determined by various factors such as the age of the building, material used, service condition and 
layout of the structure besides performance, safety, reliability and serviceability are also the crucial points. SHM technology is 
implemented in various countries like Europe, USA, Korea, Japan etc. for monitoring of large structures. The main aim behind the 
implementation of SHM is to determine the damage during initiation itself so that the further damage propagation can be ceased by 
an alarm in the initial stage with the help of continuous monitoring by structurally integrated sensors.  
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1. Introduction 

Over the years construction industry has observed a huge change in the methods adopted for the construction. From 
the use of natural materials for construction to the use of composite materials for specific construction, Construction 
industry has seen a continuous trend of simple to complex construction. After completion of the construction these 
structures are exposed to various conditions resulting in its deterioration. Every structure deteriorate with the passage 
of time. There are various reasons due to which structure deteriorates for example repetitive traffic load, any natural 
calamity etc., which in turn reduces the margin of safety and the serviceability  span of the structure resulting in the 
loss of life and structure. The main aim of SHM is to give the diagnosis of the state, at every movement of the life 
cycle of the structure. The process of implementation of the strategy to detect the damage is known as Structural 
Health Monitoring (SHM). SHM is used for rapid condition screening and aims to provide, in near real time, reliable 
information regarding the integrity of the structure. 

1.1 SHM 

I. Health Monitoring 

Available online at 2019.creative-construction-conference.com/proceedings/

CCC 2019
Proceedings of the Creative Construction Conference   (2019) 013

Edited by: Miroslaw J. Skibniewski & Miklos Hajdu

                                                                                         https://doi.org/10.3311/CCC2019-013 

DC
Typewritten Text

https://doi.org/10.3311/CCC2019-013


II. Operational Evaluation 

III. Data Feature Extraction 

IV. Statistical Models Development 

First and the foremost step of SHM is to identify the damage, then determine the geometric location of the damage, 
after that quantification of damage severity is done and lastly the remaining life of the structure is predicted. Following 
are the objectives of the SHM:- 

I. How to improve the performance of the existing structure. 

II. Monitoring of structures affected by external factors. 

III. To provide feedback in order to improve the design for future. 

IV. Assessment of structural integrity after the earthquake. 

When the structure is embedded with the sensors for the monitoring it is called as Passive SHM and when the structure 
is embedded with sensors as well as actuators in order to generate perturbations in the structure, to see its response it 
is called as Active SHM. Following are the SHM techniques:- 

I. Vibration based technique 

II. Fibre - Optic Sensors 

III. SHM with Piezoelectric Sensors 

IV. SHM using Electrical Resistance  

V. Low Frequency Electromagnetic Techniques 

VI. Capacitive Methods for SHM in Civil Engineering 

Damage can be identified by two ways which are Global and Local. When the whole structure is assessed 
simultaneously it is known as Global Damage Detection. And when the non-destructive evaluation tool focus on a 
specific component of a structure it is called as Local Damage Detection. 

2. Literature review 

[1] Provide one of the most comprehensive reviews of the technical literature concerning the detection, location, and 
characterization of structural damage through techniques that examine changes in measured structural-vibration 
response. [2] Talks about the limitations associated with the SHM. According to them to identify the damage on the 
basis of realistic data set is far away from the reality with robust identification technique. [3]cite some critical issues 
for SHM, particularly with civil infrastructure, which need to be resolved for deploying reliable SHM systems. 
According to the Author combination of integrated approach, between government, academia and industry is required, 
and engineering approach irrespective of the engineering branch is needed to sort out the issues related to SHM. The 
author focuses on the following requirements to improve SHM:- 

a. Organizations which can improve the integration of performance of the structures with the design. 

b. Need for standards that govern sensor calibration and documentation of stochastic information 
regarding the measurement of certain environmental parameters. 

c. Need for standards which would be valid in case of retrofitting structures to make sure that the 
retrofitting achieve its goal of strengthening the structure.  

Dixit, Sharma/ Proceedings of the Creative Construction Conference (2019) 013

85

https://doi.org/10.3311/CCC2019-013

https://doi.org/10.3311/CCC2019-013


[4], [5] question whether only one damage-sensitive feature or a vector of various features is suitable for practical 
SHM systems. The author refer to the various causes of the damage and the inherent non stationarity of those causes 
suggest that both local and global approaches to SHM must be investigated simultaneously [6]–[9]. According to [10],
the engineering structural health concept encompasses four distinct subsets:  

a. Sensor allocation and measurements,  

b. Structural identification, 

c. Damage or degradation detection, and  

d. Decision-making. 

Damage identification methods can also be classified as “model-based method” or “response-based method”[11].

The model-based method assumes that a detailed numerical model of the structure is available for damage 
identification; while the response-based method depends only on experimental response data from structures[12], [13].
According to [9] the various considerations which influence the choice and effectiveness of SHM methods are:- 

a. What is the level of damage and deterioration related to it, 

b. The types of sensors used, 

c. The degree of measurement noise pollution, and 

d. The level of prior information about the condition of the structure, etc.  

Structures are generally rated and monitored once a year or once in several years according to the importance and the 
age of the structure 

Table 1previous studies in SHM 

Authors Findings

[14] proposed a novel health indicator extraction method based on the available 
sensor parameters for the health monitoring of Air Conditioning System 
(ACS) of a legacy commercial aircraft model

[15] Monitoring the parameters including temperature, humidity, pH, corrosion 
rate, and stress/strain and the sensors particularly fabricated based on fiber 
optic, Bragg grating, piezoelectric, electrochemical, wireless and self-sensing 
technologies.

[7] The effect of varying environment needs to be considered and eliminated 
while conducting structural health monitoring.

[3] It provides useful tools for processing and analyzing these big machinery data

[16] “Describing the design, suggesting improvements in the V-notch sensors, 
evaluating stresses to predict the failure of critical components (such as bridge 
ways) by using ANSYS simulations to estimate the stresses through V-notch 
geometry passive sensors with different depths in the structure”.

[8] Due to the complex behavior of mooring lines, a new design of Radial Basis 
Function (RBF) neural network is proposed for damage diagnosis.

[17] The authors presents an original approach to structural health monitoring of 
helicopter rotors based on strain measurement on the blades
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[12] This paper deals with assessing the integrity of composite structures via modal 
acoustic emission (MAE) technique.

[13] Non-destructive testing (NDT) techniques play an important monitoring 
(SHM) of composite structures, among which infrared thermography (IRT).

[9] A novel framework to fuse structural health monitoring (SHM) data from 
different in-situ monitoring techniques is proposed aiming to develop a hyper-
feature towards more effective prognostics.

[18] The authors discussed the review of structures with structural health 
monitoring system.

[4] presents a system that monitors the health of structural elements in Reinforced 
Concrete

7 Discussion 

NDE techniques, which are commonly used for localized evaluation of large structures, fails when used for complete 
evaluation of the global and local performance of the structure. To examine the changes in the static and/or dynamic 
characteristics of the structure while monitoring their dynamic and/or static responses gives rise to the need of the 
development of the additional global damage detection methods which can be applied to the complex structures as 
well. The response-based techniques have the potential to evaluate the whole structure due to its simple setup and 
potential automation of data acquisition, data processing, and defect detection, [5], [10], [18]. Performance of the 
structures are determined by various factors such as the age of the building, material used, service condition and layout 
of the structure besides performance, safety, reliability and serviceability are also the crucial points. SHM technology 
is implemented in various countries like Europe, USA, Korea, Japan etc. for monitoring of large structures [4], [5], 
[7], [10], [13], [16]–[18] [19]–[21]. The main aim behind the implementation of SHM is to determine the damage 
during initiation itself so that the further damage propagation can be ceased by an alarm in the initial stage with the 
help of continuous monitoring by structurally integrated sensors. 
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