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ȺɈɉȷɅȽɆɇȽȺɆ 

 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰŬ ˊɚŬɑůɘŬ ˊŮɟɎŰɤůɖɠ Űɤɜ 

ůˊɞɡŭɩɜ ɛɞɡ ůŰɖ ůɢɞɚɐ ȷɔɟɞɜɧɛɤɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ ï ɀɖɢŬɜɘəɩɜ 

ũŮɤˊɚɖɟɞűɞɟɘəɐɠ Űɞɡ Ⱥɗɜɘəɞɨ ɀŮŰůɧɓɘɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ. ūɗɎɜɞɜŰŬɠ ɚɞɘˊɧɜ ůŰɞ Űɏɚɞɠ 

Űɞɡ Űɧůɞ ɧɛɞɟűɞɡ ŰŬɝɘŭɘɞɨ Űɖɠ űɞɑŰɖůɐɠ ɛɞɡ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ 

ŮəŮɑɜɞɡɠ ɞɘ ɞˊɞɑɞɘ ůŰɎɗɖəŬɜ ŭɑˊɚŬ ɛɞɡ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɧɚɞɡ Űɞɡ ŰŬɝɘŭɘɞɨ ŬɚɚɎ əŬɘ ůŰɖɜ 

Ůəˊɧɜɖůɖ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ɛɞɡ. 

 

ȷɟɢɘəɎ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɡɠ ŮˊɘɓɚɏˊɞɜŰŮɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ɛɞɡ ŮɟɔŬůɑŬɠ, ə. 

ɀŬɟɑɜɞ ȾŬŰŰɐ əŬɘ ə. Ʉɟɧŭɟɞɛɞ ɊŬɟɟɧˊɞɡɚɞ ɔɘŬ Űɖɜ ŮɛˊɘůŰɞůɨɜɖ ˊɞɡ ɛɞɡ ɏŭŮɘɝŬɜ əŬɘ 

Űɖ ɓɞɐɗŮɘŬ ˊɞɡ ɛɞɡ ˊŬɟŮɑɢŬɜ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Ůəˊɧɜɖůɐɠ Űɖɠ. ȺəŰŮɜɏůŰŮɟŮɠ 

ŮɡɢŬɟɘůŰɑŮɠ ɞűŮɑɚɤ əɡɟɑɤɠ ůŰɞɜ ə. Ʉɟɧŭɟɞɛɞ ɊŬɟɟɧˊɞɡɚɞ əŬɗɩɠ əŬɘ ůŰɞɜ ɡˊɞɣɐűɘɞ 

ŭɘŭɎəŰɞɟŬ Űɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ ȾɟɐŰɖɠ, Ɂɑəɞ ɀŬəɟɎəɖ, ɔɘŬ Űɖɜ ŭɘŬɟəɐ əŬɗɞŭɐɔɖůɐ Űɞɡɠ 

ɧɚɞ ŬɡŰɧ Űɞ ŭɘɎůŰɖɛŬ. 

 

Ⱥˊɘˊɚɏɞɜ, ŬŭɘŬɛűɖůɓɐŰɖŰɖ əŬɘ əŬɗɞɟɘůŰɘəɐ ɐŰŬɜ ɖ ɓɞɐɗŮɘŬ Űɞɡ ůɡɛűɞɘŰɖŰɐ, ɜɡɜ 

ɡˊɞɣɐűɘɞɡ ŭɘŭɎəŰɞɟŬ Űɞɡ Ƀ.Ʉ.ȷ. əŬɘ ˊɞɚɨ ŬɔŬˊɖɛɏɜɞɡ ɛɞɡ űɑɚɞɡ, ũɘɎɜɜɖ ȷɡɔŮɟɘɜɞɨ, 

əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ űɞɑŰɖůɐɠ ɛɞɡ ůŮ ŬəŬŭɖɛŬɥəɧ ŬɚɚɎ əŬɘ ůɡɜŬɘůɗɖɛŬŰɘəɧ ŮˊɑˊŮŭɞ.  

 

Ⱥɜ ůɡɜŮɢŮɑŬ, ŭŮɜ ɗŬ ˊŬɟɏɚŮɘˊŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ˊɞɚɚɞɨɠ ˊɞɚɨŰɘɛɞɡɠ űɑɚɞɡɠ, ɞɘ ɞˊɞɑɞɘ 

ůŰɎɗɖəŬɜ ŭɑˊɚŬ ɛɞɡ ɐ əŬɘ ůɡɛˊɞɟŮɡŰɐəŬɛŮ ɛŬɕɑ ůŮ ŬɡŰɧ Űɞ Űɧůɞ ŮɜŭɘŬűɏɟɞɜ əŬɘ ɔŮɛɎŰɞ 

ˊŮɟɘˊɏŰŮɘŮɠ ŰŬɝɑŭɘ. ȺɡɢŬɟɘůŰɩ ɗŮɟɛɎ Űɞɜ ȼɚɑŬ, Űɞɜ ɄŬɨɚɞ, Űɞ ŪɎɜɞ, Űɞ ūɑɚɘˊˊɞ əŬɘ Űɞɜ 

ɆŰɏɚɘɞ. 

 

ɇɏɚɞɠ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɗŮɟɛɎ Űɖɜ ɞɘəɞɔɏɜŮɘɎ ɛɞɡ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Űɖ ɛɖŰɏɟŬ 

ɛɞɡ ȷɔɔŮɚɘəɐ, Űɞ ɓɟɎɢɞ ɛɞɡ, əŬɘ Űɖɜ ŬŭŮɚűɐ ɛɞɡ ɀŬɟɑŬ Űɖɜ ɞˊɞɑŬ ˊɎɜŰŬ ɗŬɡɛɎɕɤ əŬɘ 

əŬɛŬɟɩɜɤ, ˊɞɡ ɛŮ ɓɞɐɗɖůŬɜ Űɧůɞ ůŰɖɜ ŮɘůŬɔɤɔɐ ɛɞɡ ůŰɖɜ ŰɟɘŰɞɓɎɗɛɘŬ ŮəˊŬɑŭŮɡůɖ, ɧůɞ 

əŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ űɞɑŰɖůɐɠ ɛɞɡ ůŰɞ Ⱥɗɜɘəɧ ɀŮŰůɧɓɘɞ ɄɞɚɡŰŮɢɜŮɑɞ, ˊŬɟɏɢɞɜŰɎɠ 

ɛɞɡ əɎɗŮ Ůɑŭɞɡɠ ůŰɐɟɘɝɖ.  
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ɄȺɅȽȿȼɊȼ 

 

ɆŰɖ ůɖɛŮɟɘɜɐ Ůˊɞɢɐ, ɖ ɟŬɔŭŬɑŬ Ůɝɏɚɘɝɖ Űɤɜ ŰŮɢɜɘəɩɜ ɏɟɔɤɜ, ŮˊɘűɏɟŮɘ ɞɘəɞɜɞɛɘəɐ, 

əɞɘɜɤɜɘəɐ əŬɘ ˊɞɚɘŰɘəɐ ŬɜɎˊŰɡɝɖ ɧɚɤɜ Űɤɜ ɢɤɟɩɜ ɞɘ ɞˊɞɑŮɠ ŭɟŬůŰɖɟɘɞˊɞɘɞɨɜŰŬɘ ůŮ 

ɛŮɔɎɚŬ ɓɘɞɛɖɢŬɜɘəɎ ɏɟɔŬ. ȼ Ŭɡɝɖɛɏɜɖ ɕɐŰɖůɖ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ ɢŮɟůŬɑɤɜ əŬɘ 

ɡˊɞɗŬɚɎůůɘɤɜ ɏɟɔɤɜ, ŬɜŬˊɧűŮɡəŰŬ ɞŭɖɔŮɑ ůŰɖɜ ŬɜɎɔəɖ ɔɘŬ ŮəŰŮɜɐ ɛŮɚɏŰɖ ɛŮɔɎɚɤɜ 

ŰŮɢɜɘəɩɜ ɏɟɔɤɜ. ɄɟɞəŮɘɛɏɜɞɡ ɚɞɘˊɧɜ, ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ůɤůŰɐ ɛŮɚɏŰɖ əŬɘ ɜŬ 

ŰŮɚŮůűɞɟɐůŮɘ ɖ əŬŰŬůəŮɡɐ Űɞɡɠ, ɗŬ ˊɟɏˊŮɘ ɜŬ ŮɝŮŰŬůŰɞɨɜ ɧɚŮɠ ɞɘ ˊŬɟɎɛŮŰɟɞɘ. 

ɆŰɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ, ŬɟɢɘəɎ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɛɘŬ ɓɘɓɚɘɞɔɟŬűɘəɐ ŬɜŬűɞɟɎ 

Űɤɜ ɔŮɤəɘɜŭɨɜɤɜ, əŬɗɩɠ əŬɘ ɛɘŬ ŬɜŬűɞɟɎ ůŰŬ ŮɜŮɟɔɎ ůŮɘůɛɘəɎ ɟɐɔɛŬŰŬ ɔŮɜɘəɎ əŬɘ ŮɘŭɘəɎ 

ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɖɠ ɀŮůɞɔŮɑɞɡ. ȼ ŮɟɔŬůɑŬ ŮˊɘəŮɜŰɟɩɜŮŰŬɘ ůŰɘɠ ŬɟɘɗɛɖŰɘəɏɠ 

ˊɟɞůɞɛɞɘɩůŮɘɠ ɛŮ Űɖ ɛɏɗɞŭɞ ˊŮˊŮɟŬůɛɏɜɤɜ ůŰɞɘɢŮɑɤɜ, ɧˊɞɡ ŮɟŮɡɜɎŰŬɘ ɞ ɓŬůɘəɧɠ 

ůŮɘůɛɘəɧɠ ɔŮɤəɑɜŭɡɜɞɠ, ŰŬ ɟɐɔɛŬŰŬ ůŰɞɡɠ ŰɟŮɘɠ Űɨˊɞɡɠ Űɞɡɠ, əŬɜɞɜɘəɎ, ŬɜɎůŰɟɞűŬ əŬɘ 

ɞɟɘɕɧɜŰɘŬɠ ɞɚɑůɗɖůɖɠ, ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɞ ˊɎɢɞɠ əŬɘ Űɞ ɡɚɘəɧ Űɖɠ ŮŭŬűɘəɐɠ ůŰɟɩůɖɠ 

əŬɗɩɠ əŬɘ Űɖ ɔɤɜɑŬ ŭɘɎɟɟɖɝɖɠ. 

Ƀɘ ŬɜŬɚɨůŮɘɠ ɛŮ Űɖ ɛɏɗɞŭɞ ˊŮˊŮɟŬůɛɏɜɤɜ ůŰɞɘɢŮɑɤɜ, ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ůŰɞ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ ABAQUS. ɇɞ ůŰɎŭɘɞ Űɤɜ ŬɜŬɚɨůŮɤɜ ˊŮɟɘɚŬɛɓɎɜŮɘ 

ŭɘůŭɘɎůŰŬŰŮɠ ŬɟɘɗɛɖŰɘəɏɠ ŬɜŬɚɨůŮɘɠ ɛŮ ůŰɧɢɞ Űɖ ɛŮɚɏŰɖ Űɖɠ ŮˊɑŭɟŬůɖɠ ˊɞɡ ɏɢɞɡɜ ɞɘ 

ŭɘɎűɞɟŮɠ ˊŬɟɎɛŮŰɟɞɘ ůŰɖɜ ŮˊɘűŬɜŮɘŬəɐ ŮŭŬűɘəɐ ˊŬɟŬɛɧɟűɤůɖ əŬɜɞɜɘəɞɨ əŬɘ 

ŬɜɎůŰɟɞűɞɡ ɟɐɔɛŬŰɞɠ, əŬɗɩɠ əŬɘ ŰɟɘůŭɘɎůŰŬŰŮɠ ŬɟɘɗɛɖŰɘəɏɠ ŬɜŬɚɨůŮɘɠ ɛŮ Űɞɜ ɑŭɘɞ ůŰɧɢɞ 

ůŮ ɟɐɔɛŬ ɞɟɘɕɧɜŰɘŬɠ ɞɚɑůɗɖůɖɠ. 
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ABSTRACT 

 

Nowadays, the rapid development of industrial projects brings economic, social and 

political development to those countries that are active in industrial projects. The increased 

demand for land and underwater projects, inevitably leads to the need for extensive study 

of large technical projects. Therefore, for a proper study to be carried out and their 

construction to be successful, all parameters must be considered. 

In the present diploma thesis, a bibliographic report of geohazards of all form is initially  

presented as well as a reference on active seismic fault in general and specifically in the 

Mediterranean Sea. The work focuses on numerical simulations with the finite element 

method, where the basic seismic hazard, the faults, normal, reverse and strike-slip, are 

investigated, taking into account the thickness and material of the soil layer as well as the 

angle of the rupture. 

Analyzes are performed in the ABAQUS FE software programming environment. The 

analysis stage includes two-dimensional numerical models in order to investigate the effect 

of normal and reverse fault on surface soil deformation as well as the three-dimensional 

numerical models with the same goal on a strike-slip fault. 
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ȾŮűɎɚŬɘɞ 1 : ȺɘůŬɔɤɔɐ 

 

Ƀ ůŮɘůɛɧɠ ŮɑɜŬɘ ɏɜŬ űɡůɘəɧ űŬɘɜɧɛŮɜɞ. ȺɑɜŬɘ ɖ ŮŭŬűɘəɐ ŭɧɜɖůɖ ɖ ɞˊɞɑŬ ɔŮɜɜɘɏŰŬɘ əŬŰɎ 

Űɖɜ ˊŬɟɞŭɘəɐ ŭɘŬŰɎɟŬɝɖ Űɖɠ ɛɖɢŬɜɘəɐɠ ɘůɞɟɟɞˊɑŬɠ Űɤɜ ɔɐɘɜɤɜ ˊŮŰɟɤɛɎŰɤɜ ůŮ ɞɟɘůɛɏɜɞ 

ɛɏɟɞɠ Űɖɠ ůŰŮɟŮɎɠ ũɖɠ, Ŭˊɧ űɡůɘəɎ ŬɑŰɘŬ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŰɞ ŮůɤŰŮɟɘəɧ Űɖɠ ũɖɠ. ɆɨɛűɤɜŬ 

ɛŮ Űɖ ŭŮůˊɧɕɞɡůŬ ɏɤɠ ůɐɛŮɟŬ ŮˊɘůŰɖɛɞɜɘəɐ ŬɜŰɑɚɖɣɖ, Űɖɜ ˊŬɟɞŭɘəɐ ŭɘŬŰɎɟŬɝɖ ŬˊɞŰŮɚŮɑ 

ɖ ůɢŮŰɘəɐ ɞɚɑůɗɖůɖ Űɤɜ ŭɨɞ ˊɚŮɡɟɩɜ Űɞɡ ůŮɘůɛɞɔɧɜɞɡ ɟɐɔɛŬŰɞɠ əŬɘ Űɘɠ ŮŭŬűɘəɏɠ 

ŭɞɜɐůŮɘɠ ŬˊɞŰŮɚɞɨɜ ŰŬ ůŮɘůɛɘəɎ əɨɛŬŰŬ ˊɞɡ ˊŬɟɎɔɞɜŰŬɘ ůŰɞ ɟɐɔɛŬ, ŭɘŬŭɑŭɞɜŰŬɘ ůŰɞ 

ŮůɤŰŮɟɘəɧ Űɖɠ ũɖɠ əŬɘ űŰɎɜɞɡɜ ůŰɖɜ ŮˊɘűɎɜŮɘɎ Űɖɠ ɧˊɞɡ ɔɑɜɞɜŰŬɘ ŬɘůɗɖŰɎ, ˊɟɞəŬɚɞɨɜ 

ɓɚɎɓŮɠ əŬɘ əŬŰŬɔɟɎűɞɜŰŬɘ Ŭˊɧ Űɞɡɠ ůŮɘůɛɞɔɟɎűɞɡɠ. 

Ƀɘ ŬˊŬɘŰɐůŮɘɠ Űɖɠ ůɨɔɢɟɞɜɖɠ əɞɘɜɤɜɑŬɠ, ŮˊɘɓɎɚɚɞɡɜ Űɖɜ əŬŰŬůəŮɡɐ ɛŮɔɎɚɤɜ ɢŮɟůŬɑɤɜ 

əŬɘ ɡˊɞɗŬɚɎůůɘɤɜ ŰŮɢɜɘəɩɜ ɏɟɔɤɜ ŰŬ ɞˊɞɑŬ Ůˊɘűɏɟɞɡɜ ɞɘəɞɜɞɛɘəɐ, əɞɘɜɤɜɘəɐ əŬɘ 

ˊɞɚɘŰɘəɐ ŬɜɎˊŰɡɝɖ. ȷɜ ŬɜŬɚɞɔɘůŰŮɑ əŬɜŮɑɠ ˊɤɠ ɖ ɁɧŰɘŬ Ⱥɡɟɩˊɖ əŬɘ ŮɘŭɘəɧŰŮɟŬ ɖ ɚŮəɎɜɖ 

Űɖɠ ɀŮůɞɔŮɑɞɡ ůŰɞ ɨɣɞɠ Űɖɠ ȺɚɚɎŭŬɠ əŬɘ Űɖɠ ȽŰŬɚɑŬɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ůŮɘůɛɞɔŮɜɐɠ ˊŮɟɘɞɢɐ 

ɚɧɔɤ ɨˊŬɟɝɖɠ ˊɚɐɗɞɡɠ ɟɖɔɛɎŰɤɜ, ŰŮɢɜɘəɎ ɏɟɔŬ ŬɡŰɞɨ Űɞɡ ɛŮɔɏɗɞɡɠ, ŬˊŬɘŰɞɨɜ ůɤůŰɧ 

ůɢŮŭɘŬůɛɧ əŬɘ ŰŬəŰɘəɧ ɏɚŮɔɢɞ əŬŰɎ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡɠ. 

ȼ ŬˊɧůŰŬůɖ ŬůűŬɚŮɑŬɠ Ŭˊɧ ŬˊɞŭŮŭŮɘɔɛɏɜɞ ŮɜŮɟɔɧ ɟɐɔɛŬ ŮɑɜŬɘ ɏɜŬ ŬɜɞɘɢŰɧ ɗɏɛŬ 

ˊŬɔəɞůɛɑɤɠ əŬɘ ŬˊŬůɢɞɚŮɑ ůɡɜŮɢɩɠ əŬɘ Űɖɜ Ůɚɚɖɜɘəɐ ŮˊɘůŰɖɛɞɜɘəɐ əɞɘɜɧŰɖŰŬ əŬɘ Űɞɜ 

ŰŮɢɜɘəɧ əɧůɛɞ Űɖɠ ɢɩɟŬɠ ɧŰŬɜ ůɢŮŭɘɎɕɞɜŰŬɘ ɛŮɔɎɚŬ ŰŮɢɜɘəɎ ɏɟɔŬ. 

ɆŮ ɧŰɘ ŬűɞɟɎ Űɖ ɕɩɜɖ ŮˊɑŭɟŬůɖɠ Ůɜɧɠ ŮɜŮɟɔɞɨ ɟɐɔɛŬŰɞɠ, ůɨɛűɤɜŬ ɛŮ Űɞ California State 

Mining and Geology Board, Ŭˊɧ ŰŬ ŮɜŮɟɔɎ ɟɐɔɛŬŰŬ ɛɘŬɠ ˊŮɟɘɞɢɐɠ, ɗŮɤɟɞɨɜŰŬɘ əɟɑůɘɛŬ 

ŮəŮɑɜŬ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ ŬˊɧůŰŬůɖ ɛɘəɟɧŰŮɟɖ Űɤɜ 17 ɛɏŰɟɤɜ Ŭˊɧ Űɖ ɗɏůɖ əŬŰŬůəŮɡɐɠ 

ɛɘŬɠ Ŭˊɚɐɠ ɞɘəɞŭɞɛɐɠ, 200 ɛɏŰɟɤɜ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ŭɖɛɞůɑɤɜ əŰɘɟɑɤɜ, Ůɜɩ ɧŰŬɜ ˊɟɧəŮɘŰŬɘ 

ɔɘŬ ɛŮɔɎɚŬ əŬɘ ɘŭɘŬɑŰŮɟŬ ŮɡŬɑůɗɖŰŬ ŰŮɢɜɘəɎ ɏɟɔŬ, ŬˊɧůŰŬůɖ ŬůűŬɚŮɑŬɠ ɗŮɤɟŮɑŰŬɘ ŮəŮɑɜɖ 

Űɤɜ ɛŮɟɘəɩɜ ŮəŬŰɞɜŰɎŭɤɜ ɛɏŰɟɤɜ ɛɏɢɟɘ ɚɑɔɤɜ ɢɘɚɘɞɛɏŰɟɤɜ, ŬɜŬɚɧɔɤɠ ɓɏɓŬɘŬ əŬɘ Űɤɜ 

ɔŮɤŰŮɢɜɘəɩɜ ůɡɜɗɖəɩɜ Űɞɡ ŮŭɎűɞɡɠ ɗŮɛŮɚɑɤůɖɠ. 

ȼ əŬɚɨŰŮɟɖ ɚɨůɖ əŬŰŬůəŮɡɐɠ ɞˊɞɘŬůŭɐˊɞŰŮ Ŭɜɤŭɞɛɐɠ ŮɑɜŬɘ ɖ Ŭˊɞűɡɔɐ ŭɧɛɖůɖɠ ˊɎɜɤ 

ůŰŬ ɟɐɔɛŬŰŬ. ȳŰŬɜ ɧɛɤɠ ŬɡŰɧ ŮɑɜŬɘ ŬɜɏűɘəŰɞ, ɔɘŬ ˊɞɚɚɞɨɠ ˊɟŬəŰɘəɞɨɠ ɚɧɔɞɡɠ ˊɟɞɢɤɟɎŮɘ 

ɞ ůɢŮŭɘŬůɛɧɠ əŬɘ ɖ əŬŰŬůəŮɡɐ Űɞɡ ɏɟɔɞɡ ɛŮ Ůɘŭɘəɏɠ ˊɟɞŭɘŬɔɟŬűɏɠ. Ƀɘ əŬŰŬůəŮɡɏɠ ˊɞɡ 

ˊɚɐŰŰɞɜŰŬɘ ˊŮɟɘůůɧŰŮɟɞ Ŭˊɧ Űɖ ɗŮɛŮɚɑɤůɖ ˊɎɜɤ ůŮ ɟɐɔɛŬŰŬ ŮɑɜŬɘ, ŮəŰɧɠ Ŭˊɧ Űɘɠ 

əŰɘɟɘŬəɏɠ, ɞɘ ɔɏűɡɟŮɠ, ŭɟɧɛɞɘ (ůɘŭɖɟɞŭɟɞɛɘəɞɑ əŬɘ ɞŭɘəɞɑ ɎɝɞɜŮɠ), űɟɎɔɛŬŰŬ, ůɐɟŬɔɔŮɠ, 

ɉɈɇȷ, ŰɏɚɛŬŰŬ ɚɡɛɎŰɤɜ, ə.Ŭ.. ɆŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŭŮ ɛˊɞɟŮɑ ɜŬ ŬˊɞűŮɡɢɗŮɑ ɖ ŭɧɛɖůɖ 

ˊɎɜɤ ůŮ ɟɐɔɛŬŰŬ, ɏɢŮɘ ŬɜŬˊŰɡɢɗŮɑ ŰŮɢɜɞɔɜɤůɑŬ ɔɘŬ Űɖɜ Ŭˊɞűɡɔɐ ɐ Űɖɜ ŮɚŬɢɘůŰɞˊɞɑɖůɖ 
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Űɤɜ ŬůŰɞɢɘɩɜ. ɇŬ ˊɟɞɓɚɐɛŬŰŬ ŬɡŰɎ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ˊŮɟɑˊŰɤůɖ əŬɘ Űɖ ůˊɞɡŭŬɘɧŰɖŰŬ Űɖɠ 

əŬŰŬůəŮɡɐɠ, ɚɨɜɞɜŰŬɘ ŮɑŰŮ ɛŮ ŮɝŮɘŭɘəŮɡɛɏɜɖ ɗŮɛŮɚɑɤůɖ, ŮɑŰŮ ɛŮ ŮɝɡɔɑŬɜůɖ Űɞɡ ŮŭɎűɞɡɠ.  

ɇŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ əŬɚɞɨɜŰŬɘ ɜŬ ɚɨůɞɡɜ ɞɘ ɛɖɢŬɜɘəɞɑ ůŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ŬɡŰɏɠ, 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ: 

1. ɇɖ ŭɘŬűɞɟɞˊɞɑɖůɖ Űɖɠ ɔŮɤɚɞɔɘəɐɠ ŭɞɛɐɠ əŬɘ Űɖ ɛŮŰŬɓɞɚɐ Űɤɜ ɔŮɤŰŮɢɜɘəɩɜ 

ůɡɜɗɖəɩɜ ŮəŬŰɏɟɤɗŮɜ Űɞɡ ɟɐɔɛŬŰɞɠ, ɖ ɞˊɞɑŬ ŮɜŭɏɢŮŰŬɘ ɜŬ ˊɟɞəŬɚɏůŮɘ ŭɘŬűɞɟɘəɐ 

əŬɗɑɕɖůɖ ůŰɖɜ əŬŰŬůəŮɡɐ. 

2. ɇɖ ŭɘŬűɞɟɞˊɞɑɖůɖ Űɤɜ ɡŭɟɞɔŮɤɚɞɔɘəɩɜ ůɡɜɗɖəɩɜ, ŬɜɡɣɩɜɞɜŰŬɠ ɐ 

ŰŬˊŮɘɜɩɜɞɜŰŬɠ Űɞɜ ɡŭɟɞűɧɟɞ ɞɟɑɕɞɜŰŬ ŮəŬŰɏɟɤɗŮɜ Űɤɜ ŰŮɛŬɢɩɜ. 

3. ɇŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ŬɜŬəɨˊŰɞɡɜ Ŭˊɧ Űɖ ůŮɘůɛɘəɐ ŭɘɏɔŮɟůɖ, Ŭˊɧ Űɖ ɛŮŰŬŰɧˊɘůɖ 

(ɞɟɘɕɧɜŰɘŬ əŬɘ əŬŰŬəɧɟɡűɖ) ˊɞɡ ˊɟɞəŬɚŮɑŰŬɘ ůŰɞ ɑɢɜɞɠ Űɞ ɟɐɔɛŬŰɞɠ, ɧˊɤɠ əŬɘ Ŭˊɧ 

Űɖɜ Ŭɡɝɖɛɏɜɖ ŮŭŬűɘəɐ ŮˊɘŰɎɢɡɜůɖ, ɚɧɔɤ ɛɖŭŮɜɘəɐɠ ŬˊɧůŰŬůɖɠ Ŭˊɧ Űɖɜ ůŮɘůɛɘəɐ 

ŮůŰɑŬ. 

ɆŰɖɜ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ, ŮɟŮɡɜɎŰŬɘ ɖ ˊŬɟŬɛɧɟűɤůɖ Űɞɡ ŮŭɎűɞɡɠ Ŭˊɧ Űɞ ɓŬůɘəɧ ůŮɘůɛɘəɧ 

ɔŮɤəɑɜŭɡɜɞ, ŰŬ ɟɐɔɛŬŰŬ. ȷɟɢɘəɎ ɔɑɜŮŰŬɘ ɛɘŬ ɔŮɜɘəɐ ŬɜŬűɞɟɎ ůŰɞɡɠ ɢŮɟůŬɑɞɡɠ əŬɘ 

ɡˊɞɗŬɚɎůůɘɞɡɠ ɔŮɤəɘɜŭɨɜɞɡɠ, ŮůŰɘɎɕɞɜŰŬɠ ůŰɞɡɠ ɔŮɤəɘɜŭɨɜɞɡɠ ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ 

Űɖɠ ɀŮůɞɔŮɑɞɡ.  

ɆŰɖ ůɡɜɏɢŮɘŬ, ɔɑɜŮŰŬɘ ɛɘŬ ŮəŰŮɜɏůŰŮɟɖ ŬɜŬűɞɟɎ ůŰŬ ŮɜŮɟɔɎ ůŮɘůɛɘəɎ ɟɐɔɛŬŰŬ, ŰŬ ɞˊɞɑŬ 

ŬˊɞŰŮɚɞɨɜ əŬɘ Űɞ əɨɟɘɞ ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ Űɖɠ Ůɜ ɚɧɔɤ ŮɟɔŬůɑŬɠ. ɆŰɞ ůɡɔəŮəɟɘɛɏɜɞ 

əŮűɎɚŬɘɞ ŭɘŬŰɡˊɩɜŮŰŬɘ ɖ ɗŮɤɟɑŬ ůɨɛűɤɜŬ ɛŮ Űɖɜ ɞˊɞɑŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɏɜŬɠ ůŮɘůɛɧɠ, 

əŬɗɩɠ əŬɘ ɞ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ ˊɟɞəɨˊŰŮɘ ɖ ŮˊɘűɎɜŮɘŬ ɞɚɑůɗɖůɖɠ, Űɞ ŮˊɞɜɞɛŬɕɧɛŮɜɞ 

ɟɐɔɛŬ. Ƀɘ əŬŰɖɔɞɟɑŮɠ Űɤɜ ɟɖɔɛɎŰɤɜ, ˊɞɘəɑɚɞɡɜ ŬɜŬɚɧɔɤɠ Űɖɠ ɔŮɤɛŮŰɟɘəɐɠ, Űɖɠ 

əɘɜɖɛŬŰɘəɐɠ, Űɖɠ ŭɡɜŬɛɘəɐɠ əŬɘ Űɖɠ ɢɟɞɜɘəɐɠ ŬɜɎɚɡůɖɠ. ȺəŰŮɜɐɠ ŬɜŬűɞɟɎ ɔɑɜŮŰŬɘ Ůˊɑůɖɠ 

ůŰɞɜ Űɟɧˊɞ ŭɘɎŭɞůɖɠ Űɖɠ ŭɘɎɟɟɖɝɖɠ Ůɜɧɠ ɟɐɔɛŬŰɞɠ, ŭɘŬɛɏůɞɡ ŮŭŬűɘəɐɠ ůŰɟɩůɖɠ. ȼ 

ŭɘɎŭɞůɖ ɟɖɔɛɎŰɤɜ ůŮ ŮˊɘűŬɜŮɘŬəɎ ůŰɟɩɛŬŰŬ, ˊŬɟɞɡůɘɎɕŮɘ ɏɜŰɞɜɖ ˊɞɚɡˊɚɞəɧŰɖŰŬ ɔɘô 

ŬɡŰɧ əŬɘ ŬɜŬűɏɟɞɜŰŬɘ ŭɘŮɝɞŭɘəɎ ɞɘ ˊŬɟɎɛŮŰɟɞɘ ɞɘ ɞˊɞɑŮɠ ɏɢɞɡɜ ɎɛŮůɖ ŮˊɑŭɟŬůɖ ůŰɞ Ůɜ 

ɚɧɔɤ ˊɟɧɓɚɖɛŬ. 

Ⱥɜ ůɡɜŮɢŮɑŬ, ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ŬɟɘɗɛɖŰɘəɏɠ ˊɟɞůɞɛɞɘɩůŮɘɠ Űɖɠ ŮəŰɑɛɖůɖɠ Űɞɡ ɟɧɚɞɡ Űɞɡ 

ŮŭɎűɞɡɠ ůŰɖɜ ŮˊɘűŬɜŮɘŬəɐ ŭɘɎɟɟɖɝɖ ůŮɘůɛɘəɩɜ ɟɖɔɛɎŰɤɜ. ɆŰɖɜ əŬŰŮɨɗɡɜůɖ Űɖɠ 

ŭɘŮəˊŮɟŬɑɤůɖɠ əŬɘ ɞɚɞəɚɐɟɤůɖɠ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ, ůɡɜɏɓŬɚŬɜ ɞɘ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ 

ˊŬɟɏɢɞɜŰŬɘ Ŭˊɧ Űɞ ˊɟɧɔɟŬɛɛŬ ABAQUS. ɄɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ˊŬɟŬɛŮŰɟɘəɏɠ ŬɜŬɚɨůŮɘɠ ůŮ 

ŰɟɑŬ ɛɞɜŰɏɚŬ ˊɟɞůɞɛɞɑɤůɖɠ əŬɘ ŮɝɎɔɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ŬɜŬɚɨůŮɤɜ ŬɡŰɩɜ, ɏŰůɘ 

ɩůŰŮ ɜŬ əŬŰŬůŰŮɑ ŮűɘəŰɐ ɖ ŭɖɛɘɞɡɟɔɑŬ ɏɔəɡɟɤɜ ŭɘŬɔɟŬɛɛɎŰɤɜ ůɢŮŰɘəɎ ɛŮ Űɘɠ ŮŭŬűɘəɏɠ 
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ˊŬɟŬɛɞɟűɩůŮɘɠ Űɤɜ ůɖɛŮɑɤɜ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɖɠ ŮŭŬűɘəɐɠ ůŰɟɩůɖɠ. ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ 

ˊŬɟŬɛŮŰɟɘəɐɠ ŬɜɎɚɡůɖɠ, ɛŮɚŮŰɩɜŰŬɘ 3 ŭɘŬűɞɟŮŰɘəɏɠ ɔɤɜɑŮɠ ŭɘɎɟɟɖɝɖɠ Űɞɡ ɟɐɔɛŬŰɞɠ, 2 

ˊɎɢɖ ŮŭŬűɘəɐɠ ůŰɟɩůɖɠ, 5 ɡɚɘəɎ, əŬɗɩɠ əŬɘ 2 Ůɑŭɖ ɟɖɔɛɎŰɤɜ (əŬɜɞɜɘəɧ əŬɘ ŬɜɎůŰɟɞűɞ). 

Ⱥˊɘˊɚɏɞɜ, ˊŬɟŬŰɑɗŮŰŬɘ ɞ ůɢɞɚɘŬůɛɧɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ ŰŬ ɞˊɞɑŬ ŮɝɐɢɗɖůŬɜ Ŭˊɧ Űɘɠ 

ŬɜŬɚɨůŮɘɠ əŬɘ ŬəɞɚɞɡɗŮɑ ɖ ůɨɔəɟɘůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɤɜ ˊŬɟŬɛɞɟűɩůŮɤɜ ɔɘŬ Űɘɠ 

ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŮɝŮŰɎůŰɖəŬɜ. 

ɇɏɚɞɠ, ˊɟɞŰŮɑɜɞɜŰŬɘ ˊŮɟŬɘŰɏɟɤ ɘŭɏŮɠ əŬɘ Ůˊɘɚɞɔɏɠ ɔɘŬ ɏɟŮɡɜŬ ůɢŮŰɘəɎ ɛŮ Űɞɜ ɏɚŮɔɢɞ Űɖɠ 

ˊŬɟŬɛɧɟűɤůɖɠ Űɞɡ ŮŭɎűɞɡɠ Űɞ ɞˊɞɑɞ əŬŰŬˊɞɜŮɑŰŬɘ Ŭˊɧ ŮɜŮɟɔɎ ůŮɘůɛɘəɎ ɟɐɔɛŬŰŬ. 

ũɘŬ Űɖ ůɡɔɔɟŬűɐ Űɖɠ Ůɜ ɚɧɔɤ ŮɟɔŬůɑŬɠ, ɛŮɚŮŰɐɗɖəŬɜ ŮˊɘůŰɖɛɞɜɘəɎ ůɡɔɔɟɎɛɛŬŰŬ, ɓɘɓɚɑŬ 

əŬɗɩɠ əŬɘ ŭɘŬŰɟɘɓɏɠ ŬɜɎɚɞɔɖɠ ɗŮɛŬŰɞɚɞɔɑŬɠ. Ⱥˊɑůɖɠ, ŬɜŰɚɐɗɖəŬɜ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ 

ŮˊɑůɖɛŮɠ ɘůŰɞůŮɚɑŭŮɠ ůɢŮŰɘəɏɠ ɛŮ ŰŬ ɕɖŰɐɛŬŰŬ ŰŬ ɞˊɞɑŬ ŮɟŮɡɜɩɜŰŬɘ. ɆŰɞ Űɏɚɞɠ Űɖɠ 

ŮɟɔŬůɑŬɠ, ˊŬɟŬŰɑɗŮŰŬɘ ɖ ɓɘɓɚɘɞɔɟŬűɑŬ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŬɜŬŰɟɏɝŮɘ ɞ ŬɜŬɔɜɩůŰɖɠ, Ůűɧůɞɜ 

Űɞ ŮˊɘɗɡɛŮɑ. 
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ȾŮűɎɚŬɘɞ 2 : ũŮɤəɑɜŭɡɜɞɘ 

2.1 ȺɘůŬɔɤɔɐ 

 

ũŮɤəɑɜŭɡɜɞɘ (Geohazards) ɞɜɞɛɎɕɞɜŰŬɘ ɞɘ ɔŮɤɚɞɔɘəɏɠ əŬɘ ɟŮɡůŰɞŭɡɜŬɛɘəɏɠ ůɡɜɗɐəŮɠ ɐ 

ŭɘŬŭɘəŬůɑŮɠ, ɞɘ ɞˊɞɑŮɠ ŭɨɜŬɜŰŬɘ ɜŬ ɞŭɖɔɐůɞɡɜ ůŮ əɑɜɖůɖ ŮŭɎűɞɡɠ, ɓɟɎɢɞɡ, ɡɔɟɞɨ ɐ ŬŮɟɑɞɡ 

ŮɝŬɘŰɑŬɠ ŮɑŰŮ ɝŬűɜɘəɩɜ ůɡɛɓɎɜŰɤɜ ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɞ ůŮɘůɛɧɠ, ŮɑŰŮ Ŭɟɔɩɜ 

ˊɟɞɞŭŮɡŰɘəɩɜ ˊŬɟŬɛɞɟűɩůŮɤɜ ɧˊɤɠ ˊŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɘɜ ɞ Ůɟˊɡůɛɧɠ Űɞɡ ŮŭɎűɞɡɠ. 

ɄɟɧəŮɘŰŬɘ ŭɖɚŬŭɐ, ɔɘŬ ɛɘŬ ɔŮɤɚɞɔɘəɐ əŬŰɎůŰŬůɖ ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ŮɡɟɨŰŬŰɖ 

ɕɖɛɘɎ ɐ əɑɜŭɡɜɞ (Randolph & Gourvenec, 2011). ɆɨɛűɤɜŬ ɛŮ Űɞɜ Dean, ɞɘ ɔŮɤəɑɜŭɡɜɞɘ, 

ŮɑɜŬɘ əɑɜŭɡɜɞɘ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ŰŬ ɔŮɤɚɞɔɘəɎ ɐ əŬɘ ɔŮɤŰŮɢɜɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɐ 

ŭɘŮɟɔŬůɑŮɠ əŬɘ ɛˊɞɟɞɨɜ ɜŬ ɗɏůɞɡɜ ůŮ əɑɜŭɡɜɞ Űɖɜ ŬəŮɟŬɘɧŰɖŰŬ ɐ Űɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ɛɘŬɠ 

ɡˊŮɟɎəŰɘŬɠ əŬŰŬůəŮɡɐɠ əŬɘ Űɤɜ ɗŮɛŮɚɑɤɜ Űɖɠ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ (Dean, 

2010).  

Ƀɘ ɔŮɤəɑɜŭɡɜɞɘ ŭɘŬəɟɑɜɞɜŰŬɘ ůŰɘɠ Ůɝɐɠ ŭɨɞ əɨɟɘŮɠ əŬŰɖɔɞɟɑŮɠ: ůŰŬ ŮˊɘəɑɜŭɡɜŬ ůɡɛɓɎɜŰŬ 

ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ ůɡɛˊŰɤɛŬŰɘəɧ ɢŬɟŬəŰɐɟŬ əŬɘ ůɡɛɓŬɑɜɞɡɜ ůˊɎɜɘŬ ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɞɘ 

əŬŰɞɚɘůɗɐůŮɘɠ əŬɘ ůŰɘɠ ŮˊɘəɑɜŭɡɜŮɠ ŮŭŬűɘəɏɠ ůɡɜɗɐəŮɠ ɞɘ ɞˊɞɑŮɠ Ŭűɞɟɞɨɜ Ŭɟɔɏɠ, 

ˊɟɞɞŭŮɡŰɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ ɧˊɤɠ ɞ Ůɟˊɡůɛɧɠ Űɞɡ ŮŭɎűɞɡɠ. Ƀ ɓŬɗɛɧɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ əɎɗŮ 

ɔŮɤɚɞɔɘəɞɨ əɘɜŭɨɜɞɡ ůɢŮŰɑɕŮŰŬɘ ɎɛŮůŬ ɛŮ Űɖɜ ŰɞˊɞɗŮůɑŬ, Űɖ ůɞɓŬɟɧŰɖŰŬ Űɞɡ ůɡɛɓɎɜŰɞɠ 

əŬɘ Űɖ ůɡɢɜɧŰɖŰŬ ŮɛűɎɜɘůɐɠ Űɞɡ (Randolph & Gourvenec, 2011). 

Ⱥˊɑůɖɠ, ɞ ɔŮɤəɑɜŭɡɜɞɘ ɛˊɞɟɞɨɜ ɜŬ ŭɘŬəɟɘɗɞɨɜ ůŮ ŬɜɗɟɤˊɞɔŮɜŮɑɠ əŬɘ űɡůɘəɞɨɠ. Ƀɘ űɡůɘəɞɑ 

ɔŮɤəɑɜŭɡɜɞɘ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ Űɖɜ ɏɜŰŬůɖ əŬɘ Űɖ ɢɟɞɜɘəɐ əŬŰŬɜɞɛɐ, ŭɖɚŬŭɐ Űɖ 

ůɡɢɜɧŰɖŰŬ Ůəŭɐɚɤůɐɠ Űɞɡ, ɛˊɞɟŮɑ ɜŬ ɡˊɎɟɝŮɘ ůɡůɢŮŰɘůɛɧɠ ɛŮŰŬɝɨ Űɞɡɠ ɐ ŭɨɜŬɜŰŬɘ ɜŬ 

ˊɟɞəɚɖɗɞɨɜ ɚɧɔɤ Űɖɠ ɨˊŬɟɝɖɠ əɎˊɞɘɤɜ Ɏɚɚɤɜ (Sakellariou, 2011). Ƀɘ ŬɜɗɟɤˊɞɔŮɜŮɑɠ 

ɔŮɤəɑɜŭɡɜɞɘ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɘɠ ŬɜɗɟɩˊɘɜŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ əŬɗɩɠ əŬɘ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ 

ɞˊɞɑɞ ɞɘ ŰŮɚŮɡŰŬɑŮɠ ŬɚɚɖɚŮˊɘŭɟɞɨɜ ɛŮ Űɞ ˊŮɟɘɓɎɚɚɞɜ əŬɘ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəŬɚɏůɞɡɜ 

ŮˊɘŰɎɢɡɜůɖ  ɐ ɛŮŰŬɓɞɚɐ Űɤɜ űɡůɘəɩɜ ɔŮɤɚɞɔɘəɩɜ ůɡůŰɖɛɎŰɤɜ. 

Ƀ Űɟɧˊɞɠ ˊɟɞůŭɘɞɟɘůɛɞɨ Űɤɜ ɔŮɤəɘɜŭɨɜɤɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ Űɖ ɛŮɚɏŰɖ Űɖɠ ɔŮɤɚɞɔɑŬɠ, 

Űɖɠ ɔŮɤɛɞɟűɞɚɞɔɑŬɠ əŬɘ Űɖɠ ɔŮɤɔɟŬűɑŬɠ ɛɘŬɠ ˊŮɟɘɞɢɐɠ əŬɘ ɛɏůɤ ɔŮɤűɡůɘəɩɜ əŬɘ 

ɔŮɤŰŮɢɜɘəɩɜ ŮɟŮɡɜɩɜ (Dean, 2010). 
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2.2 ȾŬŰɖɔɞɟɑŮɠ ũŮɤəɘɜŭɨɜɤɜ 

 

ɀɘŬ Ŭɟɢɘəɐ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ɔŮɤəɘɜŭɨɜɤɜ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ Randolph & Gourvenec 

(2011) ŮɑɜŬɘ ŮəŮɑɜɖ ůŮ ŬəɟŬɑŬ əŬɘ ůŮ ɛŬəɟɞɢɟɧɜɘŬ űŬɘɜɧɛŮɜŬ. 

i. ɇŬ ŬəɟŬɑŬ űŬɘɜɧɛŮɜŬ Ŭűɞɟɞɨɜ ŬɟəŮŰɎ ůˊɎɜɘŬ ŬɚɚɎ ɏɜŰɞɜɞɡ ɢŬɟŬəŰɐɟŬ űŬɘɜɧɛŮɜŬ 

ɧˊɤɠ ɞɘ ůŮɘůɛɞɑ əŬɘ ŰŬ ŮˊŬəɧɚɞɡɗɎ Űɞɡɠ əŬɘ ɞɘ ɡˊɞɗŬɚɎůůɘŮɠ əŬŰɞɚɘůɗɐůŮɘɠ. 

ii.  ɇŬ ɛŬəɟɞɢɟɧɜɘŬ űŬɘɜɧɛŮɜŬ ŮɑɜŬɘ ŮəŮɑɜŬ ŰŬ ɞˊɞɑŬ ŬˊŬɘŰɞɨɜ ɘŭɘŬɑŰŮɟŬ ɛŮɔɎɚɞ 

ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ ɔɘŬ ɜŬ Ůəŭɖɚɤɗɞɨɜ. Ƀɘ Ůɜ ɚɧɔɤ ůɡɜɗɐəŮɠ Ůɡɜɞɞɨɜ Ŭɟɔɏɠ 

ŭɘŬŭɘəŬůɑŮɠ ˊɟɞɞŭŮɡŰɘəɞɨ ɢŬɟŬəŰɐɟŬ ɧˊɤɠ ˊŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɘɜ ɞ Ůɟˊɡůɛɧɠ Űɤɜ 

ɡɚɘəɩɜ. 

 

ȷəɧɛŬ ɛɑŬ əŬŰɖɔɞɟɘɞˊɞɑɖůɖ Űɤɜ ɔŮɤəɘɜŭɨɜɤɜ ŮɑɜŬɘ ɞɘ ɔŮɤəɑɜŭɡɜɞɘ ůŰɖɜ ɝɖɟɎ, ŭɖɚŬŭɐ ɞɘ 

ɢŮɟůŬɑɞɘ ɔŮɤəɑɜŭɡɜɞɘ əŬɘ ŮəŮɑɜɞɘ ůŰɖ ɗɎɚŬůůŬ, ɞɘ ɡˊɞɗŬɚɎůůɘɞɘ. 

 

i. Ƀɘ ɢŮɟůŬɑɞɘ ɔŮɤəɑɜŭɡɜɞɘ ŮɑɜŬɘ ɧɚɞɘ ɞɘ ɔŮɤɚɞɔɘəɞɑ əɑɜŭɡɜɞɘ ɞɘ ɞˊɞɑɞɘ ŮəŭɖɚɩɜɞɜŰŬɘ 

ɡˊɧ ůŰŬŰɘəɏɠ ɐ əŬɘ ɡˊɧ ůŮɘůɛɘəɏɠ ůɡɜɗɐəŮɠ ůŮ ɢŮɟůŬɑɞ ŰɛɐɛŬ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Űɖɠ 

ɔɖɠ. ɇɏŰɞɘɞɡ Ůɑŭɞɡɠ əɑɜŭɡɜɞɘ ɛˊɞɟɞɨɜ ɜŬ ŮɑɜŬɘ ŮɜŮɟɔɎ ůŮɘůɛɘəɎ ɟɐɔɛŬŰŬ, 

əŬŰɞɚɘůɗɐůŮɘɠ Ŭˊɧ Űɖɜ ŬůŰɎɗŮɘŬ ˊɟŬɜɩɜ ɐ Ŭˊɧ ɖűŬɑůŰŮɘŬ. ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ɞɘ 

ȺɘəɧɜŬ 2.1: ɆɢŮŭɘɎɔɟŬɛɛŬ ŬˊŮɘəɧɜɘůɖɠ ɔŮɤəɘɜŭɨɜɤɜ 

(Ʉɖɔɐ: www.ir.lib.uth.gr) 
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ˊŬɟŬˊɎɜɤ ɛɞɟűɏɠ ɔŮɤəɘɜŭɨɜɤɜ ŬˊɞŰŮɚɞɨɜ ŬˊŮɘɚɐ ɔɘŬ ɞˊɞɘɞŭɐˊɞŰŮ Űɨˊɞ 

əŬŰŬůəŮɡɐɠ. 

 

ii.  ɀŮ Űɞɜ ɧɟɞ ɡˊɞɗŬɚɎůůɘɞɘ ɔŮɤəɑɜŭɡɜɞɘ, əŬɚɞɨɜŰŬɘ ɞɘ ŰŮəŰɞɜɘəɏɠ əŬ ɛɖ ŰŮəŰɞɜɘəɏɠ 

ŬůŰɞɢɑŮɠ Űɤɜ ˊɟŬɜɩɜ, ɞɘ ɘůɢɡɟɏɠ ůŮɘůɛɘəɏɠ ŭɞɜɐůŮɘɠ Űɞɡ ˊɡɗɛɏɜŬ əŬɘ ɞɘ 

ɟŮɡůŰɞˊɞɘɐůŮɘɠ Űɤɜ ɘɕɖɛɎŰɤɜ Űɞɡ ŰŮɚŮɡŰŬɑɞɡ, ŬɏɟɘŬ, ɡŭɟɑŰŮɠ ŬŮɟɑɤɜ əŬɘ ɖűŬɑůŰŮɘŬ 

ɚɎůˊɖɠ (ŮɘəɧɜŬ 2.3). ɇŬ ŰůɞɡɜɎɛɘ ŬˊɞŰŮɚɞɨɜ ɓŬůɘəɧ əɑɜŭɡɜɞ ŭɖɛɘɞɡɟɔɑŬɠ 

ɞɡůɘŬůŰɘəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ ůŮ ɡˊɞɗŬɚɎůůɘŬ ŰŮɢɜɘəɎ ɏɟɔŬ ɚɧɔɤ Űɤɜ 

ɡŭɟɞŭɡɜŬɛɘəɩɜ ŭɡɜɎɛŮɤɜ ˊɞɡ ˊɟɞəŬɚɞɨɜŰŬɘ. 

ȺɘəɧɜŬ 2.2: ɆɢɖɛŬŰɘəɐ ŬˊŮɘəɧɜɘůɖ ɢŮɟůŬɑɤɜ ɔŮɤɚɞɔɘəɩɜ əɘɜŭɨɜɤɜ 

(Ʉɖɔɐ: www.psdatm.gr) 
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ȺɘəɧɜŬ 2.4: Ƀɘ ɓŬůɘəɞɑ ɡˊɞɗŬɚɎůůɘɞɘ ɔŮɤəɑɜŭɡɜɞɘ 

(Ʉɖɔɐ: Yonggang, 2016) 

 

ȺɘəɧɜŬ 2.3: ȷˊŮɘəɧɜɘůɖ Űɤɜ ˊɘɗŬɜɩɜ ɔŮɤəɘɜŭɨɜɤɜ Ůɜɧɠ ɗŬɚɎůůɘɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ 

Drilling platform = ŮɝɏŭɟŬ Ůɝɧɟɡɝɖɠ, pipelines = Ŭɔɤɔɞɑ, pockmarks = əɟŬŰɐɟŮɠ ŭɘŬűɡɔɐɠ ɟŮɡůŰɩɜ, 

Landslide deposits = ɡˊɞɗŬɚɎůůɘŮɠ əŬŰɞɚɘůɗɐůŮɘɠ, debris avalanche = ɢɘɞɜɞůŰɘɓɎŭŬ əɞɟɖɛɎŰɤɜ,  

turbidity currents = ŰɞɡɟɓɘŭɘŰɘəɎ űɞɟŰɑŬ, erosion = ŭɘɎɓɟɤůɖ, creep = Ůɟˊɡůɛɧɠ, 

mud volcano = ɖűŬɑůŰŮɘɞ ɘɚɨɞɠ, faults = ɟɐɔɛŬŰŬ, earthquake = ůŮɘůɛɧɠ. 

(Ʉɖɔɐ: Chiocci, 2011)  
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2.3 ȼűŬɑůŰŮɘŬ 

 

ɋɠ ɖűŬɑůŰŮɘŬ ɞɟɑɕɞɜŰŬɘ ŰŬ ŬɜɞɑɔɛŬŰŬ Űɖɠ ɔɐɘɜɖɠ ŮˊɘűɎɜŮɘŬɠ Ŭˊɧ ŰŬ ɞˊɞɑŬ ŮɝɏɟɢɞɜŰŬɘ 

ɛɎɔɛŬ, ŬɏɟɘŬ əŬɘ ɏŰŮɟŬ ɡɚɘəɎ. ɇŬ ɖűŬɑůŰŮɘŬ ɓɟɑůəɞɜŰŬɘ ůɡɜɖɗɏůŰŮɟŬ ůŰŬ ɧɟɘŬ Űɤɜ 

ŰŮəŰɞɜɘəɩɜ ˊɚŬəɩɜ. ɈˊɎɟɢɞɡɜ ɧɛɤɠ əŬɘ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ŮɜŰɞˊɑɕɞɜŰŬɘ ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ 

ŬˊɞŰŮɚɞɨɜ ɗɏůŮɘɠ əɎŰɤ Űɞɡ ɔɐɘɜɞɡ űɚɞɘɞɨ ɧˊɞɡ ůɡɜŬɜŰɞɨɜ ɟŮɨɛŬŰŬ ɗŮɟɛɞɨ ɡɚɘəɞɨ Ŭˊɧ 

Űɞ ɛŬɜŭɨŬ. ȷɡŰɏɠ ɞɘ ˊŮɟɘɞɢɏɠ ɞɜɞɛɎɕɞɜŰŬɘ çɗŮɟɛɏɠ əɖɚɑŭŮɠè (hot spots). ȼ ɏəɟɖɝɖ Űɤɜ 

ɖűŬɘůŰŮɑɤɜ ɔɑɜŮŰŬɘ ŮɑŰŮ ɓɑŬɘŬ, ŮɑŰŮ ɛŮ Ŭɟɔɧ ɟɡɗɛɧ. ɆɨɛűɤɜŬ ɛŮ Űɖɜ ŬɜŬűɞɟɎ 

(ɄŬˊŬɢŬɟɘůɑɞɡ, 2008), ŰŬ ɖűŬɑůŰŮɘŬ əŬŰɖɔɞɟɘɞˊɞɘɞɨɜŰŬɘ ůɨɛűɤɜŬ ɛŮ Űɖ(ɜ): 

¶ ũŮɤŰŮɢɜɘəɐ ɗɏůɖ 

¶ ȺəɟɖɝɘɛɧŰɖŰŬ 

¶ ɀɞɟűɐ ɖűŬɘůŰŮɘŬəɞɨ əɩɜɞɡ. 

ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ ŮˊɘůŰɐɛɞɜŮɠ, ɤɠ ŮɜŮɟɔɎ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ŰŬ ɖűŬɑůŰŮɘŬ ŮəŮɑɜŬ ŰŬ ɞˊɞɑŬ 

ˊŬɟɞɡůɘɎɕɞɡɜ əɎˊɞɘŬ ɛɞɟűɐ ůɨɔɢɟɞɜɖɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, ŮəɟɖəŰɘəɐɠ, ůŮɘůɛɘəɐɠ ɐ əŬɘ 

Ŭˊɚɐɠ ɏəɚɡůɖɠ ŬŮɟɑɤɜ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ŮəɟɖəŰɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ŮəŰɘɜɎůůŮŰŬɘ ɐ 

əŬŰŬɟɟɏŮɘ ɞ əɩɜɞɠ Űɞɡ ɖűŬɘůŰŮɑɞɡ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ əŮɜŰɟɘəɐɠ 

əɞɘɚɧŰɖŰŬɠ ɖ ɞˊɞɑŬ ɞɜɞɛɎɕŮŰŬɘ əŬɚŭɏɟŬ. ɄŬɟɎŭŮɘɔɛŬ ŮɜŮɟɔɞɨ ɖűŬɘůŰŮɑɞɡ ŬˊɞŰŮɚŮɑ Űɞ 

ɀŮɟɎˊɘ (ŮɘəɧɜŬ 2.5) Űɞ ɞˊɞɑɞ ŮɑɜŬɘ Űɞ ˊɘɞ ŮɜŮɟɔɧ ɖűŬɑůŰŮɘɞ Űɖɠ ȽɜŭɞɜɖůɑŬɠ əŬɘ 

ŰɞˊɞɗŮŰŮɑŰŬɘ ˊɞɚɨ əɞɜŰɎ ůŰɖɜ ˊɧɚɖ ũɘɞɔəɘŬəɎɟŰŬ. ȺəɟɐɔɜɡŰŬɘ ŰŬəŰɘəɎ Ŭˊɧ Űɞ 1548, 

ˊŮɟɑˊɞɡ əɎɗŮ ŰɏůůŮɟŬ ɢɟɧɜɘŬ. ȼ ŰŮɚŮɡŰŬɑŬ Űɞɡ ɏəɟɖɝɖ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ Űɞɜ ɃəŰɩɓɟɘɞ 

Űɞɡ 2010. 

 

 

 

 

 

 

ȺɘəɧɜŬ 2.5: Ȱəɟɖɝɖ Űɞɡ ɖűŬɘůŰŮɑɞɡ ɀŮɟɎˊɘ ůŰɖɜ ȽɜŭɞɜɖůɑŬ 

(Ʉɖɔɐ: www.geonews.gr) 

 



11 

 

Ƀɘ əŬŰŬůŰɟɞűɘəɏɠ ůɡɜɏˊŮɘŮɠ Űɖɠ ɖűŬɘůŰŮɘŬəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɞűŮɑɚɞɜŰŬɘ ůŰŬ Ůɝɐɠ 

(ɄŬˊŬɢŬɟɘůɑɞɡ, 2008): 

¶ Ʌɞɏɠ ɚɎɓŬɠ: ȷ́ ɞŰŮɚɞɨɜ Űɞ ˊɘɞ ɔɜɤůŰɧ ˊɟɞɥɧɜ ɖűŬɘůŰŮɘŬəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ ɛŮ 

ɛŮɔŬɚɨŰŮɟŮɠ ɐ ɛɘəɟɧŰŮɟŮɠ ŰŬɢɨŰɖŰŮɠ ŬɜŬɚɧɔɤɠ Űɖɠ ůɨůŰŬůɐɠ Űɞɡɠ. ɋůŰɧůɞ, 

ůɡɜɐɗɤɠ ɞɘ ŰŬɢɨŰɖŰŮɠ ŮɑɜŬɘ ŰɏŰɞɘŮɠ ɩůŰŮ ɜŬ ɡˊɎɟɢŮɘ ŭɡɜŬŰɧŰɖŰŬ ŬɜŰɑŭɟŬůɖɠ. 

¶ ɄɡɟɞəɚŬůŰɘəɎ ˊɟɞɥɧɜŰŬ: ɇŬ ˊɟɞɥɧɜŰŬ ŬɡŰɎ, ůɡɜŭɏɞɜŰŬɘ ɛŮ Űɖɜ Ɏɜɞŭɞ əŬɗɩɠ əŬɘ 

Űɖ ɓɑŬɘɖ ŬˊŮɚŮɡɗɏɟɤůɖ Űɤɜ ŬŮɟɑɤɜ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɞɡ ɛɎɔɛŬŰɞɠ. ȺɜŭɏɢŮŰŬɘ 

ɜŬ ɓɟɑůəɞɜŰŬɘ ůŮ ɟŮɡůŰɐ ɐ ůŰŮɟŮɐ əŬŰɎůŰŬůɖ. 

¶ ȷɏɟɘŬ: ȾŬŰɎ Űɖɜ ɖűŬɘůŰŮɘŬəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ ŬɚɚɎ əŬɘ ůŰɘɠ ŮɜŭɘɎɛŮůŮɠ ˊŮɟɘɧŭɞɡɠ, 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ɏəɚɡůɖ ŬŮɟɑɤɜ, əɡɟɑɤɠ ŭɘɞɝŮɘŭɑɞɡ əŬɘ ɛɞɜɞɝŮɘŭɑɞɡ Űɞɡ ɎɜɗɟŬəŬ əŬɘ 

ɡŭɟɧɗŮɘɞɡ. ȷˊɧ ŰŬ ˊŬɟŬˊɎɜɤ, ŰŬ ɓŬɟɨŰŮɟŬ ŮˊɘəɎɗɞɜŰŬɘ ůŰŬ əŬŰɩŰŮɟŬ 

ŬŰɛɞůűŬɘɟɘəɎ ůŰɟɩɛŬŰŬ əɞɜŰɎ ůŰɞ ɏŭŬűɞɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖɜ ˊɟɧəɚɖůɖ 

ɗŬɜɎŰɤɜ. 

¶ ȿŬůˊɞɟɞɏɠ: Ƀɘ ɟŬɔŭŬɑŮɠ ɛŮŰŬəɘɜɐůŮɘɠ ůŰŬ əŬŰɎɜŰɖ, ɛŮɔɎɚɤɜ ɧɔəɤɜ ˊɟɞɥɧɜŰɤɜ, 

ɚɧɔɤ ɖűŬɘůŰŮɘŬəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ, əɞɟŮůɛɏɜɤɜ ůŮ ɜŮɟɧ, ɞɜɞɛɎɕɞɜŰŬɘ 

ɚŬůˊɞɟɞɏɠ. ŪŮɤɟŮɑŰŬɘ ɏɜŬ űŬɘɜɧɛŮɜɞ ɛŮ ɘŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɏɠ ŮˊɘŭɟɎůŮɘɠ ůŰɞɜ 

Ɏɜɗɟɤˊɞ əŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ. 

 

ȼűŬɑůŰŮɘŬ Ƚɚɨɞɠ 

 

ɇŬ ɖűŬɑůŰŮɘŬ ɘɚɨɞɠ, ɔɜɤůŰɎ əŬɘ ɤɠ ɖűŬɑůŰŮɘŬ ɚɎůˊɖɠ, ŮɑɜŬɘ ɘɕɖɛŬŰɞɔŮɜŮɑɠ əɩɜɞɘ Ŭˊɧ 

ɚɎůˊɖ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ɗŬɚɎůůɘɞɡ ˊɡɗɛɏɜŬ, ŰŬ ɞˊɞɑŬ ůɢɖɛŬŰɑɕɞɜŰŬɘ ɛŮ Űɞɜ ɑŭɘɞ Űɟɧˊɞ 

ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ əŬɘ ŰŬ ɖűŬɑůŰŮɘŬ ɚɎɓŬɠ. ȼ ŭɘŬűɞɟɎ ŮɑɜŬɘ ɧŰɘ ŬɜŰɑ ɔɘŬ ɚɎɓŬ, 

ŮəŰɞɝŮɨŮŰŬɘ ɏɜŬ ɛŮɑɔɛŬ ɚŮˊŰɧəɞəəɤɜ ɘɕɖɛɎŰɤɜ, ɜŮɟɞɨ, ŬŮɟɑɤɜ əŬɘ ɗɟŬɡůɛɎŰɤɜ1 

ˊŮŰɟɤɛɎŰɤɜ Ŭˊɧ ɓŬɗɨŰŮɟŬ ůŰɟɩɛŬŰŬ Űɞɡ ˊɡɗɛɏɜŬ Űɖɠ ɗɎɚŬůůŬɠ (Camerlenghi, 1995). 

ɇɞ ɛŮɑɔɛŬ ŬɡŰɧ ŮɑɜŬɘ ɔɜɤůŰɧ ɤɠ ɚŬŰɡˊɞˊŬɔɐɠ ɚɎůˊɖ ɐ ɘɚɡɞ-ɚŬŰɡˊɞˊŬɔɐ (mud breccia) 

əŬɘ ɓɟɑůəŮŰŬɘ ůŮ ɖɛɑɟɟŮɡůŰɖ ɛɞɟűɐ ɛŮ Űɞ 99% Űɞɡ ɧɔəɞɡ Űɞɡ, ˊɞɚɚɏɠ űɞɟɏɠ, ɜŬ ŮɑɜŬɘ ɘɚɨɠ 

(Dimitrov, 2002). ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɤɗŮɑ ˊɤɠ ɧŰŬɜ ŰŬ ɖűŬɑůŰŮɘŬ ɘɚɨɞɠ ɓɟɑůəɞɜŰŬɘ ůŮ ɢŮɟůŬɑŬ 

ˊŮɟɘɓɎɚɚɞɜŰŬ, ɖ ŭɘŬűɡɔɐ ŬŮɟɑɤɜ ɔɑɜŮŰŬɘ ɛŮ Űɖ ɛɞɟűɐ ŮɚŮɨɗŮɟɞɡ ŬŮɟɑɞɡ, Ůɜɩ ɧŰŬɜ ŮɑɜŬɘ 

ɡˊɞɗŬɚɎůůɘŬ, ŰŬ ŬɏɟɘŬ ɓɟɑůəɞɜŰŬɘ ŭɘŬɚɡɛɏɜŬ ůŰɞ ɜŮɟɧ Űɤɜ ˊɧɟɤɜ ɐ ˊŬɔɘŭŮɡɛɏɜŬ ɛŮ Űɖ 

ɛɞɟűɐ ɘŭɟɡŰɩɜ (ȼɟŬəɚɏɞɡɠ, 2018). 

 

1 ȼ ŭɘɎɛŮŰɟɞɠ Űɤɜ ɗɟŬɡůɛɎŰɤɜ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ ɚɑɔŬ cm ɏɤɠ əŬɘ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ 10m. 
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ȺɘəɧɜŬ 2.7: ȼ ɛŮɔɎɚɖ ɚɑɛɜɖ (salse) Űɞɡ ɖűŬɘůŰŮɑɞɡ ɘɚɨɞɠ Ain ůŰɞ ȽɟɎɜ 

(Ʉɖɔɐ: Mazzini & Etiope, 2017) 

 

ȺɘəɧɜŬ 2.6: ɆɨůŰɖɛŬ ɡˊɞɗŬɚɎůůɘɤɜ ɖűŬɘůŰŮɑɤɜ ɘɚɨɞɠ əŬɘ ɡŭɟɘŰɩɜ ŬŮɟɑɤɜ 

Seeds by destabilization of gas hydrates = ŭɘŬɟɟɞɏɠ ŮɝŬɘŰɑŬɠ ŬˊɞůŰŬɗŮɟɞˊɞɑɖůɖɠ ɡŭɟɘŰɩɜ ŬŮɟɑɤɜ, 

mud volcanos = ɖűŬɑůŰŮɘŬ ɘɚɨɞɠ, hydraulic pockmarks = əɟŬŰɐɟŮɠ ŭɘŬűɡɔɐɠ ɟŮɡůŰɩɜ, sea level = ŮˊɘűɎɜŮɘŬ Űɖɠ 

ɗɎɚŬůůŬɠ, tides internal waves = ŮůɤŰŮɟɘəɎ əɨɛŬŰŬ, brine pools = ɚɑɛɜŮɠ ɎɚŬŰɞɠ, pockmarks and cold seep 

ecosystems = ɞɘəɞůɡůŰɐɛŬŰŬ ůŮ ˊŮɟɘɞɢɏɠ əɟŬŰɐɟɤɜ ŭɘŬűɡɔɐɠ ɟŮɡůŰɩɜ əŬɘ ɣɡɢɟɩɜ ŭɘŬɟɟɞɩɜ, gas hydrate 

systems = ůɡůŰɐɛŬŰŬ ɡŭɟɘŰɩɜ ŬŮɟɑɤɜ, polygonal fault system = ́ ɞɚɡɔɤɜɘəɧ ůɨůŰɖɛŬ ɟɖɔɛɎŰɤɜ, tectonic faulting 

= ŰŮəŰɞɜɘəɐ ɟɖɔɛɎŰɤůɖ, dissolution = ŭɘɎůˊŬůɖ,  

reservoir = ŰŬɛɘŮɡŰɐɟŬɠ, shallow reservoirs = ɟɖɢɞɑ (ŬɓŬɗŮɑɠ) ŰŬɛɘŮɡŰɐɟŮɠ, salt layer = ůŰɟɩɛŬ ɎɚŬŰɞɠ, 

hydrocarbon reservoir leakage = ŭɘŬɟɟɞɏɠ ŰŬɛɘŮɡŰɐɟŬ ɡŭɟɞɔɞɜŬɜɗɟɎəɤɜ, 

salt/shale diapir = ŬɚŬŰɞɨɢɞ/ůɢɘůŰɞɚɘɗɘəɧ ŭɘɎˊɡɟɞ ŬɚɎŰɤɜ 

(Ʉɖɔɐ: Micallef, 2018) 

 



13 

 

Ⱥəŭɐɚɤůɖ űŬɘɜɞɛɏɜɞɡ 

 

ɇɞ ɟŮɡůŰɧ ˊɏŰɟɤɛŬ əɎŰɤ Ŭˊɧ Űɞ űɚɞɘɧ, ɞɜɞɛɎɕŮŰŬɘ ɛɎɔɛŬ. ɇɞ ɛɎɔɛŬ ŮɑɜŬɘ ŮɚŬűɟɨŰŮɟɞ 

Űɞɡ ůŰŮɟŮɞɨ ˊŮŰɟɩɛŬŰɞɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ, ɚɧɔɤ Űɖɠ Ɏɜɤůɖɠ əŬɘ Űɖɠ 

ˊɑŮůɖɠ Űɤɜ ŬŮɟɑɤɜ, ɜŬ ɞŭɖɔŮɑŰŬɘ ˊɟɞɠ ŰŬ ˊɎɜɤ ɛŮ ŭɡɜŬŰɧŰɖŰŬ ŭɘŮɑůŭɡůɖɠ ŮɜŰɧɠ Űɤɜ ɕɤɜɩɜ 

ŬůɡɜŮɢŮɘɩɜ (ɟɐɔɛŬŰŬ) ůŰɞ űɚɞɘɧ Űɖɠ ũɖɠ. ȷɡŰɐ ŮɑɜŬɘ ɖ ɏɜŬɟɝɖ Űɖɠ ɖűŬɘůŰŮɘŬəɐɠ ɏəɟɖɝɖɠ 

(Dominey-Howes, 2000). 

 

ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ɨˊŬɟɝɖɠ ɚŮˊŰɧɟɟŮɡůŰɞɡ ɛɎɔɛŬŰɞɠ, ɖ ŭɘŬűɡɔɐ ŬŮɟɑɤɜ Ŭˊɧ ŬɡŰɧ ŮɑɜŬɘ ˊɞɚɨ 

Ůɨəɞɚɖ, ˊɟɞəŬɚɩɜŰŬɠ Űɖɜ ɏɝɞŭɞ Űɞɡ ɛɎɔɛŬŰɞɠ Ŭˊɧ Űɞ ɖűŬɑůŰŮɘɞ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ɨˊŬɟɝɖɠ 

ˊŬɢɨɟŮɡůŰɞɡ ɛɎɔɛŬŰɞɠ, ŮɑɜŬɘ ŬŭɨɜŬŰɖ ɖ Ůɨəɞɚɖ ŭɘŬűɡɔɐ Űɤɜ ŬŮɟɑɤɜ Ŭˊɧ Űɞ ɖűŬɑůŰŮɘɞ, ɛŮ 

ŬˊɞŰɏɚŮůɛŬ Űɖɜ Ŭɨɝɖůɖ Űɖɠ ˊɑŮůɖɠ ɛɏɢɟɘ ɖ ŭɑɞŭɞɠ Űɤɜ ŬŮɟɑɤɜ ɜŬ əŬŰŬůŰŮɑ ŭɡɜŬŰɐ ɛŮ Űɖ 

ɛɞɟűɐ ɓɑŬɘɖɠ ŭɘŬűɡɔɐɠ. ɆŮ ŬɡŰɧ Űɞ Ůɑŭɞɠ ɏəɟɖɝɖɠ ɖűŬɘůŰŮɑɞɡ, Űɞ ɛɎɔɛŬ ŮəɟɐɔɜɡŰŬɘ əŬɘ 

ůˊɎŮɘ ůŮ ɛɘəɟɧŰŮɟŬ əɞɛɛɎŰɘŬ, Űɖɜ ŰɏűɟŬ. ɇɞ ɛɏɔŮɗɞɠ Űɖɠ ŰɏűɟŬɠ ˊŬɟɞɡůɘɎɕŮɘ ɛŮɔɎɚɖ 

ŭɘŬəɨɛŬɜůɖ, Ŭˊɧ ˊɞɚɨ ɛɘəɟɎ ůɤɛŬŰɑŭɘŬ ůŰɎɢŰɖɠ ɏɤɠ ɞɔəɧɚɘɗɞɡɠ ůŮ ɛɏɔŮɗɞɠ ŬɟəŮŰɩɜ 

əɡɓɘəɩɜ ɛɏŰɟɤɜ. Ʉɞɚɨ ůɡɢɜɎ ůŰɘɠ ɓɑŬɘŮɠ ɖűŬɘůŰŮɘŬəɏɠ ŮəɟɐɝŮɘɠ ŭŮɜ ɡˊɎɟɢɞɡɜ 

ˊɟɞŮɘŭɞˊɞɘɐůŮɘɠ Ůɟɢɞɛɞɨ Űɞɡ űŬɘɜɞɛɏɜɞɡ, ˊŬɟɧɚŬ ŬɡŰɎ, ůɡɜɐɗɤɠ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ɛŮɟɘəɎ 

ˊɟɧŭɟɞɛŬ űŬɘɜɧɛŮɜŬ Űɞɡ Ůɜ ɚɧɔɤ ɔŮɤəɘɜŭɨɜɞɡ. 

 

ȺɘəɧɜŬ 2.8: ūɤŰɞɔɟŬűɑŬ ɚɑɔɞ ˊɟɘɜ Űɖɜ ɏəɟɖɝɖ Űɞɡ ɖűŬɘůŰŮɑɞɡ ɁɘɟŬɔəɧɜəɞ ůŰɖ ȿŬɥəɐ ȹɖɛɞəɟŬŰɑŬ Űɞɡ Ⱦɞɜɔəɧ 

(Ʉɖɔɐ: www.cnn.gr) 
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ɇɨˊɞɘ ɖűŬɘůŰŮɑɤɜ 

 

Ƀɘ əɨɟɘɞɘ Űɨˊɞɘ ɖűŬɘůŰŮɑɤɜ ŮɑɜŬɘ: 

¶ ȷůˊɘŭɤŰɎ ɖűŬɑůŰŮɘŬ: ůɡɜŭɏɞɜŰŬɘ ůŮ ɓŬůŬɚŰɘəɧ ɛɎɔɛŬ 

¶ ɆŰɟɤɛŬŰɞɖűŬɑůŰŮɘŬ: ůɡɜŭɏɞɜŰŬɘ ɛŮ ŬɜŭŮůɘŰɘəɧ ɛɎɔɛŬ 

¶ ȼűŬɑůŰŮɘŬ Ŭůɓɧɚɖɠ: ŬˊɞŰŮɚɞɨɜŰŬɘ ɛɧɜɞ Ŭˊɧ ˊɡɟɞəɚŬůŰɘəɎ ɡɚɘəɎ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ƀɘ əɡɟɘɧŰŮɟŮɠ ŭɞɛɏɠ ˊɞɡ ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůŰŬ ɖűŬɑůŰŮɘŬ ŮɑɜŬɘ ɞɘ əɟŬŰɐɟŮɠ, ɞɘ ŭɞɛɏɠ ɚɎɓŬɠ 

əŬɘ ɞɘ əŬɚŭɏɟŮɠ. Ƀɘ ɛŬɝɘɚŬɟɞŮɘŭŮɑɠ ɚŬɓɏɠ ŮɑɜŬɘ ɛɘŬ ɘŭɘŬɑŰŮɟɖ ɛɞɟűɐ ɚɎɓŬɠ ɖ ɞˊɞɑŬ 

ůɢɖɛŬŰɑɕŮŰŬɘ Ŭˊɧ ɡˊɞɗŬɚɎůůɘŮɠ ŮəɢɨůŮɘɠ. ɇŬ ˊɡɟɞəɚŬůŰɘəɎ ɡɚɘəɎ ŮɑɜŬɘ ŮəŮɑɜŬ ŰŬ ɡɚɘəɎ 

ŰŬ ɞˊɞɑŬ ŮɝɏɟɢɞɜŰŬɘ Űɞɡ ɖűŬɘůŰŮɘŬəɞɨ ůɤɚɐɜŬ ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ  ɖűŬɘůŰŮɘŬəɐ ůˊɞŭɧɠ, 

ŰɏűɟŬ, ˊɡɟɞəɚŬůŰɘəɏɠ ɟɞɏɠ, lahar, ɚŬůˊɞɟɞɏɠ, ɚɎɓŬ, ɞɓɑŭŮɠ (Spiros Pavlidis, 2016). 

 

ɇɨˊɞɘ ɛɎɔɛŬŰɞɠ 

 

ȷɜɎɚɞɔŬ ɛŮ Űɖ ůɨůŰŬůɐ Űɞɡɠ, ŭɘŬəɟɑɜɞɜŰŬɘ ɞɘ Ůɝɐɠ ŰɟŮɘɠ Űɨˊɞɘ ɛɎɔɛŬŰɞɠ: 

¶ ȸŬůŬɚŰɘəɧ: ɓŬůŬɚŰɘəɞɨ Űɨˊɞɡ ŮɑɜŬɘ ˊŮɟɑˊɞɡ Űɞ 80% Űɞɡ ɛɎɔɛŬŰɞɠ, ŰŬ ŬɜŰɑůŰɞɘɢŬ 

ɖűŬɑůŰŮɘŬ ɧɛɤɠ ůɡɜɐɗɤɠ ŭŮɜ ɔɑɜɞɜŰŬɘ ŬɜŰɘɚɖˊŰɎ ŭɘɧŰɘ ɖ ˊɚŮɘɞɣɖűɑŬ Űɞɡɠ 

ɓɟɑůəŮŰŬɘ ůŰɞɜ ˊɡɗɛɏɜŬ Űɤɜ ɤəŮŬɜɩɜ. 

¶ ȷɜŭŮůɘŰɘəɧ: ŬɜŭŮůɘŰɘəɞɨ Űɨˊɞɡ ŮɑɜŬɘ ˊŮɟɑˊɞɡ Űɞ 10% Űɞɡ ɛɎɔɛŬŰɞɠ əŬɘ ŰŬ 

ŬɜŰɑůŰɞɘɢŬ ɖűŬɑůŰŮɘŬ ɓɟɑůəɞɜŰŬɘ ŭɘŬŰŮŰŬɔɛɏɜŬ əɡɟɑɤɠ əŬŰɎ ɛɐəɞɠ Űɤɜ ɕɤɜɩɜ 

ȺɘəɧɜŬ 2.9: ȹɞɛɐ ɖűŬɘůŰŮɑɞɡ 

(Ʉɖɔɐ: www.sites.google.com | ũŮɤɚɞɔɘəɧ ȺɟɔŬůŰɐɟɘɞ) 
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ɚɘɗɞůűŬɘɟɘəɐɠ ůɨɔəɚɘůɖɠ ɧˊɤɠ ˊŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɘɜ Űɞ Ⱥɚɚɖɜɘəɧ ȼűŬɘůŰŮɘŬəɧ 

ɇɧɝɞ. 

¶ Ʌɡɞɚɘɗɘəɧ: ɟɡɞɚɘɗɘəɞɨ Űɨˊɞɡ ŮɑɜŬɘ ˊŮɟɑˊɞɡ Űɞ ɡˊɧɚɞɘˊɞ 10% Űɞɡ ɛɎɔɛŬŰɞɠ. ɇɞ 

ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ Űɨˊɞɡ ɛɎɔɛŬŰɞɠ ŭŮɜ űŰɎɜŮɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬ. 

Ƀɘ ˊɘɞ ŮˊɘəɑɜŭɡɜŮɠ ŮəɟɐɝŮɘɠ ŮɑɜŬɘ ŮəŮɑɜŮɠ ůŰɘɠ ɞˊɞɑŮɠ Űɞ ɛɎɔɛŬ ɏɢŮɘ ɛɘəɟɐ 

ɟŮɡůŰɧŰɖŰŬ əŬɘ ˊɞɚɚɎ ŭɘŬɚɡɛɏɜŬ ŬɏɟɘŬ. ȳůɞ ˊɘɞ ɧɝɘɜɞ, Űɧůɞ ˊɘɞ Ůˊɘəɑɜŭɡɜɞ ŮɑɜŬɘ 

Űɞ ɛɎɔɛŬ (Spiros Pavlidis, 2016). 

2.4 ȾŬŰɞɚɘůɗɐůŮɘɠ 

 

ȾŬŰɎ əŬɘɟɞɨɠ ɏɢɞɡɜ ŭɞɗŮɑ ŭɘɎűɞɟɞɘ ɞɟɘůɛɞɑ ɔɘŬ Űɖɜ ɏɜɜɞɘŬ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ. Ƀɘ 

ŮˊɘəɟŬŰɏůŰŮɟɞɘ ŮɑɜŬɘ ɞɘ Ŭəɧɚɞɡɗɞɘ: ůɨɛűɤɜŬ ɛŮ Űɞɜ Terzaghi (1950), ɖ əŬŰɞɚɑůɗɖůɖ ŮɑɜŬɘ 

çɛɑŬ ɔɟɐɔɞɟɖ əɑɜɖůɖ ɛɎɕŬɠ ˊŮŰɟɩɛŬŰɞɠ, ɡˊɞɚŮɘɛɛŬŰɘəɞɨ (residual) ŮŭɎűɞɡɠ ɐ ɘɕɐɛŬŰɞɠ 

Ůɜɧɠ ˊɟŬɜɞɨɠ, Űɖɠ ɞˊɞɑŬɠ Űɞ əɏɜŰɟɞ ɓɎɟɞɡɠ ɛŮŰŬəɘɜŮɑŰŬɘ ˊɟɞɠ ŰŬ əɎŰɤ əŬɘ ˊɟɞɠ ŰŬ ɏɝɤè, 

Ůɜɩ ůɨɛűɤɜŬ ɛŮ Űɞɡɠ Zaruba əŬɘ Mencl (1969) ŮɑɜŬɘ çɛɑŬ ɔɟɐɔɞɟɖ əɑɜɖůɖ ˊŮŰɟɤɛɎŰɤɜ 

ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ɞɚɑůɗɖůɖ Ůɜɧɠ ŰɛɐɛŬŰɞɠ ˊɟŬɜɞɨɠ ˊɞɡ ŭɘŬɢɤɟɑɕŮŰŬɘ Ŭˊɧ Űɞ ɡˊɧɚɞɘˊɞ 

ůŰŬɗŮɟɧ ŰɛɐɛŬ ɛŮ ɛɘŬ əŬɚɎ əŬɗɞɟɘůɛɏɜɖ ŮˊɘűɎɜŮɘŬè. ɇɏɚɞɠ, ůɨɛűɤɜŬ ɛŮ Űɞɜ Varnes 

(1978), ɖ ɛŮŰŬəɑɜɖůɖ ɛŬɕɩɜ ŮɑɜŬɘ çɖ ɛŮŰŬəɑɜɖůɖ ŰɛɐɛŬŰɞɠ ˊɟŬɜɞɨɠ ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŮ 

ɞɚɑůɗɖůɖ, əŬŰɎˊŰɤůɖ, ŬɜŬŰɟɞˊɐ, ɟɞɐ əŬɘ Ůɟˊɡůɛɧè (ũɟɏɜŭŬɠ, 2016).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȺɘəɧɜŬ 2.10: ȾŬŰɞɚɑůɗɖůɖ ůŰɖ La Conchita, ˊŬɟɎəŰɘŬ ˊŮɟɘɞɢɐ Űɖɠ ɜɧŰɘŬɠ ȾŬɚɘűɧɟɜɘŬ, ȯɜɞɘɝɖ 1995 

(Ʉɖɔɐ: U.S. Geological Survey) 
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ȼ əŬŰɞɚɑůɗɖůɖ ŬˊɞŰŮɚŮɑ ɏɜŬ ɔŮɤɚɞɔɘəɧ űŬɘɜɧɛŮɜɞ, Űɞ ɞˊɞɑɞ ůɡɜɘůŰɎ ɔŮɤəɑɜŭɡɜɞ əŬɘ 

ůɡɜŬɜŰɎŰŬɘ Űɧůɞ ůŮ ɢŮɟůŬɑŬ ɧůɞ əŬɘ ůŮ ɡˊɞɗŬɚɎůůɘŬ ˊŮɟɘɓɎɚɚɞɜŰŬ (ŮɘəɧɜŬ 2.12). ȳŰŬɜ 

ɛɘŬ əŬŰɞɚɑůɗɖůɖ ɚŬɛɓɎɜŮɘ ɢɩɟŬ ůŰɞ ɗŬɚɎůůɘɞ ˊɡɗɛɏɜŬ, ɞɜɞɛɎɕŮŰŬɘ ɡˊɞɗŬɚɎůůɘŬ 

əŬŰɞɚɑůɗɖůɖ (submarine mass failure or landslide) əŬɘ ŬˊɞŰŮɚŮɑ ɎɛŮůɞ əɑɜŭɡɜɞ ɔɘŬ Űɘɠ 

ɡˊŮɟɎəŰɘŮɠ əŬɘ ɡˊɞɗŬɚɎůůɘŮɠ əŬŰŬůəŮɡɏɠ. Ƀɘ ɡˊɞɗŬɚɎůůɘŮɠ əŬŰɞɚɘůɗɐůŮɘɠ ŮɜŰɞˊɑɕɞɜŰŬɘ 

ŭɡůəɞɚɧŰŮɟŬ Ŭˊɧ Űɘɠ ɢŮɟůŬɑŮɠ, əŬɗɩɠ ŭŮɜ ŮəŭɖɚɩɜɞɜŰŬɘ ůŰɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ, 

ŬɚɚɎ ůŰɞ ɗŬɚɎůůɘɞ ˊɡɗɛɏɜŬ, ŮəŬŰɞɜŰɎŭŮɠ ɐ əŬɘ ɢɘɚɘɎŭŮɠ ɛɏŰɟŬ əɎŰɤ Ŭˊɧ Űɖɜ ŮˊɘűɎɜŮɘŬ 

ůŰɖɜ ɞˊɞɑŬ ɚŬɛɓɎɜɞɡɜ ɢɩɟŬ ɞɘ ˊŮɟɘůůɧŰŮɟŮɠ ŬɜɗɟɩˊɘɜŮɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ. ȰŰůɘ, Űɞ ˊɚɐɗɞɠ 

Űɤɜ əŬŰŬɔŮɔɟŬɛɛɏɜɤɜ űŬɘɜɞɛɏɜɤɜ ɡˊɞɗŬɚɎůůɘɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ 

ˊŮɟɘɞɟɘůɛɏɜɞ, ŬɘŰɑŬ ŮɝŬɘŰɑŬɠ Űɖɠ ɞˊɞɑŬɠ ŮɑɢŬɜ ɡˊɞŮəŰɘɛɖɗŮɑ ɔɘŬ ˊɞɚɚɎ ɢɟɧɜɘŬ ɤɠ ˊɖɔɏɠ 

ŰůɞɡɜɎɛɘ (McGuire & Maslin, 2013).  

 

Ⱥəŭɐɚɤůɖ űŬɘɜɞɛɏɜɞɡ 

 

Ƀɘ űɡůɘəɏɠ əŬɘ ŬɜɗɟɤˊɞɔŮɜŮɑɠ ŭɘŮɟɔŬůɑŮɠ ˊɞɡ ůɡɜŰŮɚɞɨɜ ůŰɖɜ ŮɛűɎɜɘůɖ əŬŰɞɚɘůɗɐůŮɤɜ 

ůŰɖɜ ɝɖɟɎ ŮɑɜŬɘ ɞɘ Ůɝɐɠ (ɄŬˊŬɢŬɟɘůɑɞɡ, 2008): 

¶ ȹɘɎɓɟɤůɖ Űɖɠ ɓɎůɖɠ ɛɘŬɠ ˊɚŬɔɘɎɠ ɚɧɔɤ Űɖɠ ŭɟɎůɖɠ ɡŭɟɞűɧɟɤɜ ɞɟɘɕɧɜŰɤɜ 

(ˊɞŰŬɛɩɜ, ɚɘɛɜɩɜ, ɗŬɚŬůůɩɜ) 

¶ ȰɜŰɞɜŮɠ əŬŰŬəɟɖɛɜɑůŮɘɠ əŬɘ ŬˊɧŰɞɛɞ ɚɘɩůɘɛɞ ˊɎɔɤɜ 

¶ ȯɜɞŭɞɠ Űɖɠ ůŰɎɗɛɖɠ Űɤɜ ɡˊɧɔŮɘɤɜ ɡŭɟɞűɞɟɏɤɜ 

¶ ȷɨɝɖůɖ ˊɘɏůŮɤɜ ůŰɘɠ ˊɚŬɔɘɏɠ ɚɧɔɤ ŮɝɤŰŮɟɘəɩɜ űɞɟŰɑɤɜ 

¶ ȼűŬɘůŰŮɘŬəɏɠ ŮəɟɐɝŮɘɠ 

¶ ȷɜɗɟɤˊɞɔŮɜŮɑɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ (ŮəůəŬűɏɠ, ŬɜŬŰɘɜɎɝŮɘɠ, ə.Ŭ.) 

¶ ȾŬŰŬůŰɟɞűɐ Űɤɜ ŭŬůɩɜ. 

ȺɘəɧɜŬ 2.11: ɈˊɞɗŬɚɎůůɘŮɠ (ɛˊɚŮ əɨəɚɞɘ) əŬɘ ɢŮɟůŬɑŮɠ (əɧəəɘɜŬ ŰŮŰɟɎɔɤɜŬ) əŬŰɞɚɘůɗɐůŮɘɠ 

(Ʉɖɔɐ: Korup, 2012) 
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ɆŰɖɜ ˊŬɟŬəɎŰɤ ŮɘəɧɜŬ (ŮɘəɧɜŬ 2.13) ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ɗɏůŮɘɠ Űɤɜ ɛŮɔŬɚɨŰŮɟɤɜ 

əŬŰɞɚɘůɗɐůŮɤɜ ˊŬɔəɞůɛɑɤɠ. 

ɀɘŬ əŬŰɞɚɑůɗɖůɖ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ŬɘűɜɑŭɘŬ əŬɘ ŭɘŬɟəŮɑ ɛɧɚɘɠ ɚɑɔŬ 

ŭŮɡŰŮɟɧɚŮˊŰŬ. ȼ ɏɜŰŬůɖ əŬɘ ɖ ŭɘɎɟəŮɘŬ Űɞɡ űŬɘɜɞɛɏɜɞɡ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ, ˊɞɘəɑɚɞɡɜ 

ŬɜŬɚɧɔɤɠ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ əŬɘ Űɤɜ ůɡɜɗɖəɩɜ ˊɞɡ ŮˊɘəɟŬŰɞɨɜ. 

ɄŬɟɞɡůɘɎɕŮɘ ɘŭɘŬɑŰŮɟɖ ŭɡůəɞɚɑŬ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ ůɡɢɜɧŰɖŰŬɠ ŮɛűɎɜɘůɐɠ Űɞɡ əŬɗɩɠ ɏɜŬ 

ŰɏŰɞɘɞɡ Ůɑŭɞɡɠ űŬɘɜɧɛŮɜɞ ɛˊɞɟŮɑ ɜŬ ˊɟɞəɚɖɗŮɑ ŬɜɎ ˊɎůŬ ůŰɘɔɛɐ. Ƀɘ əɡɟɘɧŰŮɟɞɘ 

ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ ŭɨɜŬɜŰŬɘ ɜŬ ɞŭɖɔɐůɞɡɜ ůŮ əŬŰɞɚɑůɗɖůɖ ŮɑɜŬɘ ɞɘ Ůɝɐɠ (ɄŬˊŬɢŬɟɘůɑɞɡ, 

2008): 

¶ ȼ ŬűŬɑɟŮůɖ Űɖɠ ɡˊɞůŰɐɟɘɝɖɠ Űɞɡ ˊɟŬɜɞɨɠ 

¶ ȼ Ůˊɘˊɚɏɞɜ űɧɟŰɘůɖ Űɞɡ ˊɟŬɜɞɨɠ 

¶ ȼ ŭɟɎůɖ Űɖɠ ɢɚɤɟɑŭŬɠ əŬɘ Űɖɠ ˊŬɜɑŭŬɠ 

¶ ȼ ŬˊɞůɎɗɟɤůɖ 

¶ ȼ ˊŬɟɞɡůɑŬ ɨŭŬŰɞɠ 

¶ ȼ ɔŮɤɚɞɔɘəɐ ŭɞɛɐ. 

 

ȺɘəɧɜŬ 2.12: Ƀɘ ɗɏůŮɘɠ Űɤɜ ɛŮɔŬɚɨŰŮɟɤɜ ɡˊɞɗŬɚɎůůɘɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ˊŬɔəɞůɛɑɤɠ 

ɄɟɎůɘɜɞ = ɡˊɞɗŬɚɎůůɘŮɠ əŬŰɞɚɘůɗɐůŮɘɠ (ɢɤɟɑɠ ŰůɞɡɜɎɛɘ) ŮɜŰɧɠ ɚɘɗɞůűŬɘɟɘəɩɜ ˊɚŬəɩɜ, 

ȾɑŰɟɘɜɞ = ɡˊɞɗŬɚɎůůɘŮɠ əŬŰɞɚɘůɗɐůŮɘɠ (ɢɤɟɑɠ ŰůɞɡɜɎɛɘ) əŬŰɎ ɛɐəɞɠ Űɤɜ ˊŮɟɘɗɤɟɑɤɜ Űɤɜ ɚɘɗɞůűŬɘɟɘəɩɜ 

ˊɚŬəɩɜ, Ⱦɧəəɘɜɞ = ŰůɞɡɜɎɛɘ ˊɞɡ ˊɟɞəɚɐɗɖəŮ ŮɝŬɘŰɑŬɠ ɡˊɞɗŬɚɎůůɘŬɠ əŬŰɞɚɑůɗɖůɖɠ, 

ũŬɚɎɕɘɞ = ŮɜŮɟɔɎ ˊɞŰɎɛɘŬ ůɡůŰɐɛŬŰŬ (ɢɤɟɑɠ ŰůɞɡɜɎɛɘ) 

(Ʉɖɔɐ: Tappin, 2010) 
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2.5 ɆŮɘůɛɞɑ 

 

ɋɠ ůŮɘůɛɧɠ ɞɟɑɕŮŰŬɘ ɖ çŮəŰɧɜɤůɖè Űɖɠ ŰɎůɖɠ ŭɖɚŬŭɐ Űɖɠ ˊɑŮůɖɠ ˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ ůŰɖɜ 

ŮˊɘűɎɜŮɘŬ Ůɜɧɠ ɟɐɔɛŬŰɞɠ. ȼ ůɡɢɜɧŰɖŰŬ Űɞɡ űŬɘɜɞɛɏɜɞɡ ŬɡɝɎɜŮŰŬɘ ŭɘŬɛɐəɞɡɠ Űɤɜ ɞɟɑɤɜ 

Űɤɜ ŰŮəŰɞɜɘəɩɜ ˊɚŬəɩɜ, ɤůŰɧůɞ ŭŮɜ ŬˊɞəɚŮɑŮŰŬɘ ɖ ŮɛűɎɜɘůɐ Űɞɡɠ ɞˊɞɡŭɐˊɞŰŮ Ŭɚɚɞɨ. ɇɞ 

Ůɜ ɚɧɔɤ űŬɘɜɧɛŮɜɞ ŮəŭɖɚɩɜŮŰŬɘ ůɡɜɐɗɤɠ ŬˊɟɞŮɘŭɞˊɞɑɖŰŬ ɢɤɟɑɠ ŭɡɜŬŰɧŰɖŰŬ ŬˊɞŰɟɞˊɐɠ. 

Ƀɘ ůŮɘůɛɞɑ, ˊŬɟɎ Űɖ ɛɘəɟɐ Űɞɡɠ ŭɘɎɟəŮɘŬ, ɛˊɞɟɞɨɜ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ŬɜɡˊɞɚɧɔɘůŰŮɠ ɕɖɛɘɏɠ 

ůŮ əɎɗŮ əŬŰŬůəŮɡɐ ɖ ɞˊɞɑŬ ɗŬ ɡˊɞɓɚɖɗŮɑ ůŰɖ ůŮɘůɛɘəɐ əŬŰŬˊɧɜɖůɖ əŬɗɩɠ əŬɘ ŰŮɟɎůŰɘŮɠ 

ŬˊɩɚŮɘŮɠ ɕɤɩɜ. Ⱥˊɘˊɚɏɞɜ, ɡˊɎɟɢŮɘ ˊɘɗŬɜɧŰɖŰŬ ˊɟɧəɚɖůɖɠ Ɏɚɚɤɜ űɡůɘəɩɜ əŬŰŬůŰɟɞűɩɜ 

ɧˊɤɠ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ŰůɞɡɜɎɛɘ (Papadopoulos, 2007). 

ȺɘəɧɜŬ 2.13: ɇŮɢɜɘəɞɔŮɤɚɞɔɘəɐ ŬˊɞŰɨˊɤůɖ əŬŰɞɚɑůɗɖůɖɠ 

(Ʉɖɔɐ: ikee.lib.auth.gr) 

 

ȺɘəɧɜŬ 2.14: ɄŬɔəɧůɛɘɞɠ ɢɎɟŰɖɠ Űɤɜ ɛŮɔŬɚɨŰŮɟɤɜ ůŮɘůɛɘəɩɜ ɕɤɜɩɜ 

(Ʉɖɔɐ: Giardini; Gr¿nthal; Shedlook; Zhang, 1999) 

 






















































































































































































































