


Since typical evaluations only involve visual inspection, the first need is 
typically not met because distress observed is often the final result of underlying 
damage that has gone previously undetected by the naked eye . The 
maintenance of tunnels has historically depended on periodic inspections. 
However, inspections are normally conducted every several months or years. 
Therefore, it is difficult to detect defects in a structure immediately after they 
form. Periodic inspection of railway tunnels for monitoring of structural health 
of tunnels is critical to timely detection and remediation of problems to ensure 
safety and cost effectiveness in maintenance of tunnels. 
Detecting any symptom of deterioration due to age in structures is difficult since 
data volume from periodic inspection is often not large enough to accurately 
assess the structure. Deterioration mechanisms of structure due to numerous 
loading condition and various un-anticipated loads have highly complexity. The 
most deteriorated factor does not due to catastrophic event such as seismic and 
typhoon, but due to nature phenomenon such as aging, weather, fatigue, 
overload and structural settlement. 
Common Tunnel structural problems are concrete cracking, concretes palling, 
de-bonding, steel corrosion, and improper drainage, etc. The noncontact 
techniques are used to identify and locate the reinforcement mesh, structural 
steel ribs, internal layer interfaces, shallow delamination, and tile de-bonding. 
Condition monitoring reduces human inspection requirements through 
automated monitoring, reduces maintenance through detecting faults before they 
escalate, and improves safety and reliability. Condition monitoring detects and 
identifies deterioration in structures and infrastructure before the deterioration 
causes a failure or prevents operations. 
SHM allows to detect deteriorations and potential damages of a structural 
system by observing the changes of its material and geometric properties over 
long periods of time. SHM is a vital tool to help engineers improving the safety 
of critical structures, avoiding the risks of catastrophic failures.  

  
(Assume that the tunnel is located in hilly terrain) 
1. What are the causes of the structural problem (i.e. cracking) developing in 
tunnels? Identify the mechanisms. 
2. What are the measures to be taken to control the development of structural 
problems? If developed, identify the methods to mitigate the hazards arising out 
of them. 
3. Identify and describe NDT (Non destructive testing) Techniques for 
condition assessment and health monitoring of structural components of tunnels 
4. How to use this acquired data from monitoring to define effective mitigation 



Strategies to reduce stresses on the tunnel and increase the life span of the 
tunnel. 
5. How to use this data to identify permissible limits for loads, stress and 
strains. 
 

   Teams must consist of a minimum of 2 and maximum of 5 participants.  The event will be conducted in two phases: 
 Online submission of abstract. 
 Final presentation by shortlisted teams at IIT Kharagpur  Shortlisted teams from abstract submission-round have to present their 

ideas in the form of power-point presentation during Megalith 2019 at IIT 
Kharagpur.  The abstract should be submitted with minimum font size of 11 and 
single line spacing and must not exceed 7 pages.  The abstract should be supported with valid references.  Relevant statistics can be added to support your claim (you may add one 
extra page to include stats, images and hyperlink them wherever 
required).  Mail your submission to edifice@megalith.co.in with subject as 
Teamname_EDIFICE_2019 on or before 15th FEBRUARY 2019, 
11:59PM.  All the teams are requested to provide contact numbers, Email IDs and 
name of the college of each member along with the attached submission 
file in the mail.  The results of first round shall be given to the above listed e-mails and 
mobile numbers.  The decision of judges shall be final and binding.  
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