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ABSTRACT  

Bridges, historical buildings,       dams, reservoirs, 

masonry towers etc. are among the structures subjected 

to higher risk, due to their age, elevation and many other 

constant parameters. Since, new strategies in 

maintenance, inspection and assessment has been 

developed therefore, it is now possible to continue to use 

structures longer than the desired service life. In this 

work Civil Structural Health Monitoring method for 

assessment of civil structures is described by using a 

combination of advanced monitoring equipment with 

probabilistic based assessment. Ideas how a strategic 

thinking can be done regarding inspections, 

investigations, monitoring and evaluations are also 

described in this work. However, there are still many 

challenges in bringing Civil Structural Health 

Monitoring (CSHM) into common practice. This paper 

attempts to provide an overview of Structural Health 

Monitoring for use in civil structures by using 

probabilistic evaluation method. 
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I. INTRODUCTION 

As we all are aware of the fact that infrastructural growth 

indicates the development of the country. The number of 

civil structures such as bridges, dams, tunnels, skyscrapers 

etc. has increased dramatically since last 30 years. It is 

difficult to maintain these structures and rebuild them, 

therefore, necessary steps should be taken in keeping 

economy, time and maintenance in mind.  

Civil Structural health monitoring (CSHM) is a process in 

which certain strategies are implemented for determining the 

presence, location and severity of damages and the 

remaining life of structure after the occurrence of damage. 

The main objective of CSHM is damage identification. It is 

basically the continuous measurement of the loading 

environment and the critical responses of a structural system 

and its components. 

The main aim of this research work is to develop a model of 

Civil Structural Health Monitoring. In this study some 

important questions have been defined: 

 What is CSHM and how can we implement it? 

 When should we use CSHM, what are its benefits and 

requirements? 

 What all methods are available for the evaluation of the 

structural performance? 

 On the bases of evaluated performance what action should 

be undertaken and how should these be executed? 

The research has been limited to case studies of 

predominately concrete structures. Also the structural 

performance, for example the load carrying capacity, has 

been the focus in this research work. 

 

II. LITERATURE REVIEW 

 

A significant amount of research work has been done on 

structural health monitoring by many investigators using 

different methods, some are as follows: 

1. Arvid Hejll
1
 

In his work a new strategy to combine probabilistic 

evaluation of the structural performance with monitoring has 

been described. 

A case study was done on a Road Bridge located near the 

lake Panken in Sweden. The main purpose in presenting this 

case study was to apply the earlier presented CSHM 

algorithm and strategies and to express the advantages of 

combining monitoring with probabilistic evaluation. 

The conclusions made by this case study were as follows: 

a. The probabilistic based evaluation is limited to the 

weakest point in the failure function for the calculation 

of a reliability index. 

b. The CSHM model is useful to get an overview of the 

states, normal, investigation and monitoring state and 

all processes related to each state. 

 

2. Costas Papadimitriou and Eleni Chatzi
2
 

An another research work conducted by Costas 

Papadimitriou and Eleni Chatzi aims at developing a long 

term monitoring system able to provide information for 

evaluating structural integrity, durability and reliability 

throughout the structural lifecycle and ensuring optimal 

maintenance planning and safe operations. 

The purpose of the study is firstly to provide an introduction 

to well known and established system identification methods 

on SHM and secondly to introduce more advanced, state-of-

the-art tools, able to tackle the challenges associated with 

actual implementation. In addition, focus is on full scale 

applications and field deployments that illustrate the 

workings and effectiveness of the introduced monitoring 

systems. 

It has been concluded that the significant progress in sensor 

deployment and communication technologies required for 

handling the bulk of generated data, has allowed for the 

deployment of dense sensor arrays at a relatively low cost 
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and as a result, advanced computational methods are 

required in order to handle the large bulk of information. 

 

3. Dr. W. Riicker, F. Hille, and R. Rohrmann
3
 

 

Guideline for the Assessment of the existing structures 

given by Dr. W. Riicker, F. Hille, and R. Rohrmann offers a 

methodological framework for the assessment, assuming a 

stepwise procedure, beginning with simple methods and 

going on more sophisticated, if necessary. 

It was concluded that structures designed and constructed 

based on earlier codes, or designed and constructed in 

accordance with good construction practice when no codes 

has been applied, may be considered safe to resist loads 

other than accidental loads (including earthquake) in order 

to ISO 13822 provided that: 

 Careful inspection does not reveal any evidence of 

significant damage, distress or deterioration, 

 The structural system is reviewed, including 

investigation of critical details and checking them for 

stress transfer, 

 Predicted deterioration taking into account the present 

condition and planned maintenance ensures sufficient 

durability, 

 There have been no changes for a sufficiently long 

period of time that could significantly increase the loads 

on the structure of affect its durability and no such 

changes are anticipated. 

 

III. RESEARCH SIGNIFICANCE 

 
Civil Structural Health Monitoring (CSHM) is the 

interdisciplinary engineering field dedicated to monitoring 

the health of the structure and assessing its durability. By 

incorporating smart materials, remote sensing, and computer 

based knowledge systems, CSHM helps engineers by 

providing information on how structures are performing 

over time. This can be particularly useful for large 

infrastructure systems, such as dams, bridges, and historical 

buildings as well as important mechanical systems. 

The incorporation of an CSHM system into civil 

engineering infrastructure has the following benefits:  

1. Minimizes service disruptions.  

2. Non-destructive testing of civil structures.  

3. Obtaining up-to-date information about issues such as 

serviceability, safety and durability.  

4. Optimizing resources for repair, rehabilitation, or 

replacement of the structures.  
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