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ɄɅɃȿɃũɃɆ 

 

ȼ Ŭ́ɟɞɨůŬ ŮɟɔŬůɑŬ ŬˊɞŰŮɚŮɑ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ɖ ɞˊɞɑŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ 

ůŰŬ ˊɚŬɑůɘŬ Űɤɜ ˊɟɞˊŰɡɢɘŬəɩɜ ůˊɞɡŭɩɜ Űɞɡ ȷɟɘůŰɞŰŮɚŮɑɞɡ ɄŬɜŮˊɘůŰɐɛɘɞɡ 

ŪŮůůŬɚɞɜɑəɖɠ, ůŰɞ ŰɛɐɛŬ Űɖɠ ũŮɤɚɞɔɑŬɠ, ůŰɞ ŰɞɛɏŬ ũŮɤɚɞɔɑŬɠ (ŮɟɔŬůŰɐɟɘɞ ŰŮɢɜɘəɐɠ 

ɔŮɤɚɞɔɑŬɠ əŬɘ ɡŭɟɞɔŮɤɚɞɔɑŬɠ). ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Ůəˊɧɜɖůɖɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ 

ŮɟɔŬůɑŬɠ ɛɞɨ ŭɧɗɖəŮ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮɜŰɟɡűɐůɤ ˊŮɟɘůůɧŰŮɟɞ ůŮ ɏɜɜɞɘŮɠ Űɖɠ ŰŮɢɜɘəɐɠ 

ɔŮɤɚɞɔɑŬɠ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ůŮ əŬŰɞɚɘůɗɖŰɘəɎ űŬɘɜɧɛŮɜŬ.  

ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ əŬɗɖɔɖŰɐ ɛɞɡ ə. 

ȸŬůɑɚɖ ɀŬɟɑɜɞ ɔɘŬ Űɖ ɓɞɐɗŮɘŬ, Űɖ ůɡɛˊŬɟɎůŰŬůɖ əŬɘ Űɘɠ ɔɜɩůŮɘɠ ˊɞɡ ɛɞɡ ˊŬɟŮɑɢŮ 

Űɧůɞ əŬŰɎ Űɖɜ Ůəˊɧɜɖůɖ ŬɡŰɐɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ɧůɞ əŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ 

ˊɟɞˊŰɡɢɘŬəɩɜ ɛɞɡ ůˊɞɡŭɩɜ. ɆŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ ɗŬ ɐɗŮɚŬ ɜŬ Űɞɜɑůɤ ɧŰɘ ɞ ə. ɀŬɟɑɜɞɠ 

ŬˊɞŰɏɚŮůŮ Űɖɜ ˊɖɔɐ ɏɛˊɜŮɡůɖɠ ůŰɞ ůɨɜɞɚɞ Űɤɜ ˊɟɞˊŰɡɢɘŬəɩɜ ɛɞɡ ůˊɞɡŭɩɜ əŬɘ ɏɔɘɜŮ 

ɖ ŬɘŰɑŬ ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ ɛɞɡ ɜŬ ůɡɜŮɢɑůɤ ůŰɞɜ ŰɞɛɏŬ ŰŮɢɜɘəɐɠ ɔŮɤɚɞɔɑŬɠ ɛɏůŬ Ŭˊɧ Űɘɠ 

ŮɛˊŮɘɟɑŮɠ əŬɘ Űɘɠ ŮɡəŬɘɟɑŮɠ ˊɞɡ ɛɞɡ ɏŭɤůŮ, ˊɟɎɔɛŬ ɔɘŬ Űɞ ɞˊɞɑɞ ŮɑɛŬɘ ˊɞɚɨ ɢŬɟɞɨɛŮɜɖ 

əŬɘ Ůɡɔɜɩɛɤɜ. 

ȷəɧɛɖ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ɡɞ́ɣɐűɘɞ ŭɘŭɎəŰɞɟŬ ə. ɆŰɟŬŰɐ 

ȾŬɟŬɜŰŬɜɏɚɖ  əŬɘ Űɞɜ Ůˊɑəɞɡɟɞ əŬɗɖɔɖŰɐ ə. ũɘɩɟɔɞ ɄŬˊŬɗŬɜŬůɑɞɡ ɔɘŬ Űɖɜ ŬɛɏɟɘůŰɖ 

ɓɞɐɗŮɘŬ Űɞɡɠ əŬɘ Űɖ ůɡɛɓɞɡɚŮɡŰɘəɐ ŭɟɎůɖ ˊɞɡ ɛɞɡ ˊŬɟŮɑɢŬɜ əŬŰɎ Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ Űɧůɞ ɛŮ Űɘɠ ɔŮɤɚɞɔɘəɏɠ Űɞɡɠ ɔɜɩůŮɘɠ ɧůɞ əŬɘ ɛŮ Űɖɜ 

əŬɗɞŭɐɔɖůɐ Űɞɡɠ ɔɘŬ Űɖ ůɤůŰɐ ɢɟɐůɖ ˊɟɞɔɟŬɛɛɎŰɤɜ. 

ŪŬ ɐɗŮɚŬ Ůˊɑůɖɠ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ ə. ũɘɩɟɔɞ ȷɔɔɑůŰŬɚɖ, Űɞɜ ə. ɀŬɜɩɚɖ 

ɉŬɟŬɚŬɛˊɎəɖ əŬɘ Űɖɜ ə. Ⱥɘɟɐɜɖ ɆŬɟəɞɡɛˊɏŰŬ ɔɘŬ Űɖɜ ŬɛɏɟɘůŰɖ əŬɘ ɞɡůɘŬůŰɘəɐ 

ɓɞɐɗŮɘŬ ˊɞɡ ɛɞɡ ˊɟɞůɏűŮɟŬɜ  əŬŰɎ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ ˊɟŬəŰɘəɐɠ ɛɞɡ Ɏůəɖůɖɠ ůŰɖ 

ȺɔɜŬŰɑŬ ȷ.Ⱥ. ɆŮ ŬɡŰɧ Űɞ ŭɘɎůŰɖɛŬ ŮɑɢŬ ůŰɖ ŭɘɎɗŮůɐ ɛɞɡ ˊɟɞɔɟɎɛɛŬŰŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ (ˊɢ AutoCAD Űɖɠ Autodesk əŬɘ Slide 

Űɖɠ Rocscience Inc), əŬɘ ŬˊŮɟɘɧɟɘůŰŮɠ ɏɟŮɡɜŮɠ ˊɟɞɠ ɛŮɚɏŰɖ. 

ɇɏɚɞɠ, ɖ ŮɟɔŬůɑŬ ŬɡŰɐ ŭŮɜ ɗŬ ŮɑɢŮ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ɢɤɟɑɠ Űɖɜ ůɡɛˊŬɟɎůŰŬůɖ 

Űɤɜ ɔɞɜɘɩɜ ɛɞɡ ȾŬŰŮɟɑɜŬ əŬɘ ɆɤŰɐɟɖ əŬɘ Űɖɠ ŬŭŮɟűɐɠ ɛɞɡ ɉɟɘůŰɑɜŬɠ, ɞɘ ɞˊɞɑɞɘ ɛŮ 

ůŰɖɟɑɕɞɡɜ ůŮ ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ůŰŬŭɘɞŭɟɞɛɑŬɠ ɛɞɡ. 
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ɄȺɅȽȿȼɊȼ 

 

ɇɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŬűɞɟɎ ůŰɖɜ ŬˊɞŰɨˊɤůɖ ˊɘɗŬɜɩɜ 

əŬŰɞɚɘůɗɐůŮɤɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞɏəɡɣŬɜ ůŰɞ ɢɤɟɘɧ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ Ŭˊɧ Űɖɜ 

ɘůɢɡɟɐ ůŮɘůɛɘəɐ ŭɧɜɖůɖ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɖ 1 ɀŬȶɞɡ Űɞɡ 1967 əŬɘ ɏˊɚɖɝŮ 

Űɞɡɠ ɜɞɛɞɨɠ ȯɟŰŬɠ əŬɘ ȽɤŬɜɜɑɜɤɜ. ɆɡɔəŮəɟɘɛɏɜŬ ɛŮɚŮŰɐɗɖəŬɜ ŭɘɎűɞɟŬ ŮɜŭŮɢɧɛŮɜŬ 

ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ŮˊɘŭŮəŰɘəɧŰɖŰŬɠ Ůəŭɐɚɤůɖɠ əŬŰɞɚɘůɗɐůŮɤɜ əŬɘ 

ɓɟŬɢɞəŬŰŬˊŰɩůŮɤɜ ŮɜŰɧɠ əŬɘ ŮəŰɧɠ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ. ȼ Ůˊɘɚɞɔɐ Űɞɡ 

ůɡɔəŮəɟɘɛɏɜɞɡ ɞɘəɘůɛɞɨ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əŬŰɧˊɘɜ ɛŮɚɏŰɖɠ ɓɘɓɚɘɞɔɟŬűɘəɩɜ 

ŬɜŬűɞɟɩɜ ŬɚɚɎ əŬɘ ŭɖɛɞůɘŮɨůŮɤɜ ůŮ Űɞˊɘəɏɠ ŮűɖɛŮɟɑŭŮɠ, ɞɘ ɞˊɞɑŮɠ ŬɜŬűɏɟɞɜŰŬɘ ůŮ 

ůɞɓŬɟɏɠ əŬŰŬůŰɟɞűɏɠ ˊɞɡ ˊɟɞəɚɐɗɖəŬɜ Ŭˊɧ Űɖ ůŮɘůɛɘəɐ ŭɧɜɖůɖ Űɞɡ 1967. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ ɖ ɗɏůɖ ɖ ɞˊɞɑŬ ɛŮɚŮŰɎŰŬɘ ůŰɖ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŭŮɜ ɏɢŮɘ ŮɜŭŮɑɝŮɘɠ 

ŮɜŮɟɔɞɨɠ əŬŰɞɚɑůɗɖůɖɠ ŬɚɚɎ ɖ ɛɞɟűɞɚɞɔɑŬ Űɖɠ ˊŬɟŬˊɏɛˊŮɘ ůŰɞ ŮɜŭŮɢɧɛŮɜɞ ɨˊŬɟɝɖɠ 

ɛɑŬɠ ɖ əŬɘ ŭɨɞ ˊɘɗŬɜɩɜ ˊŬɚŬɘɩɜ. Ɇəɞˊɧɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɑɜŬɘ ɜŬ ŰŮɗɞɨɜ ˊɟɞɠ 

ɏɟŮɡɜŬ ŰŬ 3 ŮɜŭŮɢɧɛŮɜŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖɜ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ 

ɜŬ ŮɝŮŰŬůŰɞɨɜ ɤɠ ˊɟɞɠ Űɖɜ ŮɡůŰɎɗŮɘɎ Űɞɡɠ Ŭ) əŬŰɎ Űɘɠ ůŰŬŰɘəɏɠ Űɞɡɠ ůɡɜɗɐəŮɠ (ɝɖɟɏɠ), 

ɓ) ɛŮ ůŮɘůɛɘəɐ űɧɟŰɘůɖ əŬɘ ɔ) ɛŮ ˊɑŮůɖ ˊɧɟɤɜ. ɇŬ ŮɜŭŮɢɧɛŮɜŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ əŬŰɎ 

Űɖ ɢŬɟŰɞɔɟɎűɖůɖ ŮɑɜŬɘ :  

¶ 1ɞ ȺɜŭŮɢɧɛŮɜɞ: ȾŬŰɎ Űɞ ŮɜŭŮɢɧɛŮɜɞ ŬɡŰɧ ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ŭŮɜ ɏɢŮɘ ɡˊɞůŰŮɑ 

əɎˊɞɘŬ əŬŰɞɚɑůɗɖůɖ əŬɘ ŬˊɞŰŮɚŮɑŰŬɘ ůŰɖ ˊɚŮɘɞɣɖűɑŬ Űɖɠ ŮˊɘűŬɜŮɘŬəɎ Ŭˊɧ 

ůɨɔɢɟɞɜŮɠ ŬˊɞɗɏůŮɘɠ. 

¶ 2ɞ ȺɜŭŮɢɧɛŮɜɞ: ȾŬŰɎ Űɞ ŮɜŭŮɢɧɛŮɜɞ ŬɡŰɧ ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɏɢŮɘ ɡˊɞůŰŮɑ ɛɑŬ 

ˊŬɚɘɎ əŬŰɞɚɑůɗɖůɖ ɖ ɞˊɞɑŬ ɧˊɤɠ ŮɘˊɩɗɖəŮ ɞűŮɑɚŮŰŬɘ ůŮ ůŮɘůɛɘəɐ ŭɧɜɖůɖ. ȼ 

ˊɚŮɘɞɣɖűɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ ŬɡŰɐɠ ŮˊɘűŬɜŮɘŬəɎ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰŬ ɡɚɘəɎ ŬɡŰɐɠ 

Űɖɠ əŬŰɞɚɑůɗɖůɖɠ. 

¶ 3ɞ ȺɜŭŮɢɧɛŮɜɞ: ȾŬŰɎ Űɞ ŮɜŭŮɢɧɛŮɜɞ ŬɡŰɧ ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɏɢŮɘ ɡˊɞůŰŮɑ ŭɨɞ 

ˊŬɚɘɏɠ əŬŰɞɚɘůɗɐůŮɘɠ ˊɞɡ əŬŰɎ ˊɎůŬ ˊɘɗŬɜɧŰɖŰŬ ůɡɜŭɏɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ 

ɞűŮɑɚɞɜŰŬɘ əŬɘ ŬɡŰɏɠ ůŰɖ ůŮɘůɛɘəɐ ŭɧɜɖůɖ Űɞɡ 1967. ȼ ˊŮɟɘɞɢɐ ŬˊɞŰŮɚŮɑŰŬɘ 

ŬɜŰɑůŰɞɘɢŬ Ŭˊɧ ŰŬ ɡɚɘəɎ Űɖɠ əɎɗŮ əŬŰɞɚɑůɗɖůɖɠ ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ Űɘɠ ɑŭɘŮɠ 

ˊŬɟŬɛɏŰɟɞɡɠ ŭɘŬŰɛɖŰɘəɐɠ ŬɜŰɞɢɐɠ. 

ȼ ŮɟɔŬůɑŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 4 ɛɏɟɖ, Ůə Űɤɜ ɞˊɞɑɤɜ Űɞ ˊɟɩŰɞ ɛɏɟɞɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 3 

əŮűɎɚŬɘŬ. ɇɞ 1ɞ əŮűɎɚŬɘɞ ŮɛˊŮɟɘɏɢŮɘ ŮəŰŮɜŮɑɠ ŬɜŬűɞɟɏɠ ůŰɘɠ ŮəŰŮɚŮůɗŮɑůŮɠ ŮɟɔŬůɑŮɠ 

ɞ́ɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ. ɆŰɞ 2ɞ əŬɘ ůŰɞ 3ɞ  

əŮűɎɚŬɘɞ əŬŰŬɔɟɎűŮŰŬɘ ɖ ɓɘɓɚɘɞɔɟŬűɘəɐ Ůˊɘůəɧˊɖůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ɤɠ űɡůɘəɧ 

űŬɘɜɧɛŮɜɞ əŬɘ ɖ ŰŬɝɘɜɧɛɖůɖ ŬɡŰɩɜ, əŬɗɩɠ Ůˊɑůɖɠ əŬɘ ɖ ˊŮɟɘɔɟŬűɐ Űɤɜ 

əŬŰɞɚɘůɗɐůŮɤɜ ́ ɞɡ ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ ůŮɘůɛɘəɏɠ ŭɞɜɐůŮɘɠ Ůɜɩ ɔɑɜŮŰŬɘ əŬɘ ŬɜŬűɞɟɎ 

ˊŬɟŬŭŮɘɔɛɎŰɤɜ ŰɏŰɞɘɤɜ ɛŮɚŮŰɩɜ ůŮ ˊŬɔəɧůɛɘŬ əŬɘ Űɞˊɘəɐ əɚɑɛŬəŬ. ɇɞ ŭŮɨŰŮɟɞ ɛɏɟɞɠ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 2 əŮűɎɚŬɘŬ. ɇɞ 4ɞ əŮűɎɚŬɘɞ ŬɜŬűɏɟŮŰŬɘ ůŰŬ ɔŮɤɚɞɔɘəɎ ůŰɞɘɢŮɑŬ Űɖɠ 

ŮɡɟɨŰŮɟɖɠ ˊŮɟɘɞɢɐɠ, ŬɚɚɎ əŬɘ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ůŮ əɚɑɛŬəŬ 1 :6.000. ɆŰɞ 5ɞ 

əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ŮəŰŮɜɐɠ ŬɜŬűɞɟɎ Űɤɜ Űɟɘɩɜ ŮɜŭŮɢɧɛŮɜɤɜ ˊɞɡ ˊɟɞɏəɡɣŬɜ əŬŰɎ Űɖɜ 

ɡˊŬɑɗɟɘŬ ŮɟɔŬůɑŬ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ əŬŰŬůəŮɡŬůɛɏɜŮɠ ɔŮɤɚɞɔɘəɏɠ Űɞɛɏɠ, ɢɎɟŰŮɠ 

əɚɑɛŬəŬɠ 1:6.000 əŬɘ ˊɟɞůɞɛɞɑɤɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɔɘŬ ŰŬ ŮɜŭŮɢɧɛŮɜŬ 2 əŬɘ 3. 

ɇɞ ŰɟɑŰɞ ɛɏɟɞɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 1 əŮűɎɚŬɘɞ əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɘɠ ŬɜŬɚɨůŮɘɠ Ŭˊɧ Űɞ 

ɔŮɤŰŮɢɜɘəɧ ɚɞɔɘůɛɘəɧ ɞɟɘŬəɐɠ ŮɡůŰɎɗŮɘŬɠ ˊɟŬɜɩɜ Slide 2018 Űɖɠ ŮŰŬɘɟŮɑŬɠ 

Rocscience Inc. ɆŰɞ ŰɏŰŬɟŰɞ ɛɏɟɞɠ ɛŮɚŮŰɎŰŬɘ ɤɠ ˊɟɞɠ ŰŬ ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ Űɖɜ ŮɡůŰɎɗŮɘŬ Űɞɡ, ɏɜŬ ŰŮɢɜɖŰɧ ˊɟŬɜɏɠ ɞŭɞˊɞɘɑŬɠ ˊɞɡ ɓɟɑůəŮŰŬɘ 

ɚɑɔɞ ˊɘɞ ɏɝɤ Ŭˊɧ Űɞ ɢɤɟɘɧ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ. ɆŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ 
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ɞɘ ŬɜŬɚɨůŮɘɠ Ŭˊɧ Űɞ ɔŮɤŰŮɢɜɘəɧ ɚɞɔɘůɛɘəɧ ɞɟɘŬəɐɠ ŮɡůŰɎɗŮɘŬɠ ˊɟŬɜɩɜ Slide 2018 Űɖɠ 

ŮŰŬɘɟŮɑŬɠ Rocscience Inc ɔɘŬ Űɞ ůɡɔəŮəɟɘɛɏɜɞ ˊɟŬɜɏɠ.  

ɇɏɚɞɠ, ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ ŰŬ ˊɎɢɖ Űɤɜ ůɢɖɛŬŰɘůɛɩɜ əŬɘ ɞɘ ůɢŮŰɘəɏɠ 

ɔŮɤŰŮɢɜɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ ŬˊɞŰŮɚɞɨɜ ˊŬɟŬŭɞɢɏɠ ůɨɛűɤɜŬ ɛŮ Űɖɜ ŮˊɘŰɧˊɞɡ 

ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɐ Ŭɝɘɞɚɧɔɖůɖ əŬɘ ŭŮɜ ŬˊɞŰŮɚɞɨɜ ŬˊɞŰɏɚŮůɛŬ ˊɚɐɟɞɡɠ 

ɔŮɤŮɟŮɡɜɖŰɘəɞɨ ˊɟɞɔɟɎɛɛŬŰɞɠ. 
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ABSTRACT 

The present senior thesis deals with the map of possible landslides that may have 

occurred in the village Melissourgi due to the strong seismic load at the 1st of May 1967 

that struck Arta and Ioannina prefectures. Specifically, various options have been 

studied to assess the feasibility of landslides and rock falls inside and outside the area 

of Melissourgi. The settlement was selected after studying bibliographical references 

and publications in local newspapers that reported serious catastrophes caused by the 

1967 earthquake. In particular, the position studied in this thesis has no indications of 

active landslides, but its morphology suggests the possibility of one or two possible old 

ones. The purpose of the thesis is to investigate the three possible outcomes that came 

from the work in the field and then to analyze the stability a. in their static (dry) state; 

b. with seismic load; and c. with pore pressure. During the mapping three case studies 

arise: 

 

¶ Case study 1: The area has not been subjected to landslides and its surface is 

mostly composed of modern surface deposits. 

¶ Case study 2: The area has been subjected to an old landslide which was 

resulted, as mentioned above, due to an earthquake. Its surface is mostly 

composed of the materials of this specific landslide 

¶ Case study 3: The area has been subjected to two old landslides which are 

probably related to each other and they were also resulted due to the earthquake 

of 1967 

 

This thesis consists of 4 parts, the first part of which consists of 3 chapters. The 1st 

chapter contains extensive references to the work carried out to prepare the thesis. The 

2nd and 3rd chapter contain the bibliographic overview of landslides as a natural 

phenomenon and their classification, as well as the description of landslides triggered 

by seismic vibrations, while mention also examples of these studies worldwide and 

locally. The second part consists of 2 chapters. Chapter 4 deals with the geological 

formation of the wider area and the 1: 6,000 scale study area. In chapter 5 extensive 

references are given for the three case studies resulting from work field in conjunction 

with constructed geological sections, 1: 6,000 scale maps and conceptual models of 

case studies 2 and 3. 

The third part consists of 1 chapter which includes analyzes by Rocscience Inc.'s Slide 

2018 slope boundary geotechnical software. In the fourth part a bank roadside slope 

just outside the village of Melissurgi is being studied in terms of its geo-technical 

characteristics and stability. This chapter includes analyzes from Rocscience Inc's Slide 

2018 slope boundary geotechnical software for this slope.  

Finally, it is important to note that the thicknesses of the formations and the relevant 

geotechnical parameters are assumptions according to the on-site geo-geological 

assessment and are not the result of a complete geo-exploration program. 
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1.  ȺȽɆȷũɋũȼ 

1.1 ȷɜŰɘəŮɑɛŮɜɞ ɏɟŮɡɜŬɠ 

ɇɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɑɜŬɘ ɖ ɔŮɤɚɞɔɘəɐ əŬɘ 

ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɖɠ ŮɡůŰɎɗŮɘŬɠ ˊɟŬɜɩɜ ŬɚɚɎ əŬɘ ɖ ŮəŰɑɛɖůɖ Űɖɠ 

ŮˊɘŭŮəŰɘəɧŰɖŰŬɠ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ əŬɘ ɓɟŬɢɞəŬŰŬˊŰɩůŮɤɜ ɡˊɧ ůŮɘůɛɘəɐ űɧɟŰɘůɖ ůŮ 

ŭɘɎűɞɟŮɠ ɗɏůŮɘɠ Űɖɠ ȼˊŮɑɟɞɡ. Ƀɘ əŬŰɞɚɘůɗɐůŮɘɠ ŬɡŰɏɠ ɗŮɤɟŮɑŰŬɘ ɧŰɘ ɛˊɞɟŮɑ ɜŬ 

ˊɟɞəɚɐɗɖəŬɜ Ŭˊɧ Űɖɜ ɘůɢɡɟɐ ůŮɘůɛɘəɐ ŭɧɜɖůɖ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɖ 1 ɀŬȶɞɡ 

Űɞɡ 1967 əŬɘ ɏˊɚɖɝŮ Űɞɡɠ ɜɞɛɞɨɠ ȯɟŰŬɠ əŬɘ ȽɤŬɜɜɑɜɤɜ. ɇŬ ŮɜŭŮɢɧɛŮɜŬ Űɤɜ 

əŬŰɞɚɘůɗɐůŮɤɜ əŬɘ ɓɟŬɢɞəŬŰŬˊŰɩůŮɤɜ ɛŮɚŮŰɐɗɖəŬɜ ɔɘŬ ˊŮɟɘɞɢɏɠ ŮɜŰɧɠ əŬɘ ŮəŰɧɠ Űɞɡ 

ɞɘəɘůɛɞɨ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ. ȰŰůɘ ŰɏɗɖəŬɜ ˊɟɞɠ ɏɟŮɡɜŬ ŰŬ 3 ŮɜŭŮɢɧɛŮɜŬ ˊɞɡ 

ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɖɜ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŮɝŮŰɎůŰɖəŬɜ ɤɠ ˊɟɞɠ Űɖɜ 

ŮɡůŰɎɗŮɘɎ Űɞɡɠ Ŭ) əŬŰɎ Űɘɠ ůŰŬŰɘəɏɠ Űɞɡɠ ůɡɜɗɐəŮɠ (ɝɖɟɏɠ), ɓ) ɛŮ ůŮɘůɛɘəɐ űɧɟŰɘůɖ 

əŬɘ ɔ) ɛŮ ˊɑŮůɖ ˊɧɟɤɜ. ɇŬ ŮɜŭŮɢɧɛŮɜŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ əŬŰɎ Űɖ ɢŬɟŰɞɔɟɎűɖůɖ ŮɑɜŬɘ :  

¶ 1ɞ ȺɜŭŮɢɧɛŮɜɞ: ȾŬŰɎ Űɞ ŮɜŭŮɢɧɛŮɜɞ ŬɡŰɧ ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ŭŮɜ ɏɢŮɘ ɡˊɞůŰŮɑ 

əɎˊɞɘŬ əŬŰɞɚɑůɗɖůɖ əŬɘ ŬˊɞŰŮɚŮɑŰŬɘ ůŰɖ ˊɚŮɘɞɣɖűɑŬ Űɖɠ ŮˊɘűŬɜŮɘŬəɎ Ŭˊɧ 

ůɨɔɢɟɞɜŮɠ ŬˊɞɗɏůŮɘɠ. 

¶ 2ɞ ȺɜŭŮɢɧɛŮɜɞ: ȾŬŰɎ Űɞ ŮɜŭŮɢɧɛŮɜɞ ŬɡŰɧ ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɏɢŮɘ ɡˊɞůŰŮɑ ɛɑŬ 

ˊŬɚɘɎ əŬŰɞɚɑůɗɖůɖ ɖ ɞˊɞɑŬ ɧˊɤɠ ŮɘˊɩɗɖəŮ ɞűŮɑɚŮŰŬɘ ůŮ ůŮɘůɛɘəɐ ŭɧɜɖůɖ. ȼ 

ˊɚŮɘɞɣɖűɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ ŬɡŰɐɠ ŮˊɘűŬɜŮɘŬəɎ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰŬ ɡɚɘəɎ ŬɡŰɐɠ 

Űɖɠ əŬŰɞɚɑůɗɖůɖɠ. 

¶ 3ɞ ȺɜŭŮɢɧɛŮɜɞ: ȾŬŰɎ Űɞ ŮɜŭŮɢɧɛŮɜɞ ŬɡŰɧ ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɏɢŮɘ ɡˊɞůŰŮɑ ŭɨɞ 

ˊŬɚɘɏɠ əŬŰɞɚɘůɗɐůŮɘɠ ˊɞɡ əŬŰɎ ˊɎůŬ ˊɘɗŬɜɧŰɖŰŬ ůɡɜŭɏɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ əŬɘ 

ɞűŮɑɚɞɜŰŬɘ əŬɘ ŬɡŰɏɠ ůŰɖ ůŮɘůɛɘəɐ ŭɧɜɖůɖ Űɞɡ 1967. ȼ ˊŮɟɘɞɢɐ ŬˊɞŰŮɚŮɑŰŬɘ 

ŬɜŰɑůŰɞɘɢŬ Ŭˊɧ ŰŬ ɡɚɘəɎ Űɖɠ əɎɗŮ əŬŰɞɚɑůɗɖůɖɠ ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ Űɘɠ ɑŭɘŮɠ 

ˊŬɟŬɛɏŰɟɞɡɠ ŭɘŬŰɛɖŰɘəɐɠ ŬɜŰɞɢɐɠ. 

 

1.2 ɀŮɗɞŭɞɚɞɔɑŬ  

ȼ ůɨɜŰŬɝɖ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ɓŬůɑůŰɖəŮ  

Ŭ) ɆŮ ɓɘɓɚɘɞɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ ŬɜŬűɏɟɞɜŰŬɘ ůŰɖɜ ɛŮɚɏŰɖ Űɤɜ 

əŬŰɞɚɘůɗɐůŮɤɜ əŬɘ ɓɟŬɢɞəŬŰŬˊŰɩůŮɤɜ 

ɓ)  ɆŮ ɓɘɓɚɘɞɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŰɖ ɛŮɚɏŰɖ əŬŰɞɚɘůɗɐůŮɤɜ ˊɞɡ 

ɞűŮɑɚɞɜŰŬɘ ůŮ ůŮɘůɛɘəɐ ŭɧɜɖůɖ. 

ɔ) ɆŮ ɓɘɓɚɘɞɔɟŬűɘəɏɠ ŬɜŬűɞɟɏɠ ŬɚɚɎ əŬɘ ŭɖɛɞůɘŮɨůŮɤɜ ůŮ Űɞˊɘəɏɠ ŮűɖɛŮɟɑŭŮɠ, 
ɞɘ ɞˊɞɑŮɠ ŬɜŬűɏɟɞɜŰŬɘ ůŮ ůɞɓŬɟɏɠ əŬŰŬůŰɟɞűɏɠ ˊɞɡ ˊɟɞəɚɐɗɖəŬɜ Ŭˊɧ Űɖ 

ůŮɘůɛɘəɐ ŭɧɜɖůɖ Űɞɡ 1967. 

ŭ) ɆŰɖ ɔŮɤɚɞɔɘəɐ əŬɘ ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ɔŮɤɚɞɔɘəɩɜ 

ůɢɖɛŬŰɘůɛɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ ůŮ ɗŮɤɟɖŰɘəɧ ŮˊɑˊŮŭɞ, ɛɏůŬ Ŭˊɧ ɓɘɓɚɘɞɔɟŬűɘəɏɠ 

ŬɜŬűɞɟɏɠ. 

Ů) ɆŰɖ əŬŰŬɜɧɖůɖ Űɤɜ ˊɟɞɔɟŬɛɛɎŰɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖɜ Ůəˊɧɜɖůɖ 

Űɖɠ ɛŮɚɏŰɖɠ Űɧůɞ ůŮ ɗŮɤɟɖŰɘəɧ, ɧůɞ əŬɘ ůŮ ˊɟŬəŰɘəɧ ŮˊɑˊŮŭɞ. 

ůŰ) ɆŰɖ ˊɟɞůɤˊɘəɐ ɔŮɤɚɞɔɘəɐ əŬɘ ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ 

ůɢɖɛŬŰɘůɛɩɜ Ŭˊɧ Űɖɜ ŮɟɔŬůɑŬ ˊŮŭɑɞɡ. 

Ƀɘ ɓɘɓɚɘɞɔɟŬűɘəɏɠ ŬɜŬűɞɟɏɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɠ ŬɜɎɔəŮɠ ɖɠ ˊŬɟɞɨůŬɠ 

ɔŮɤɚɞɔɘəɐɠ- ɔŮɤŰŮɢɜɘəɐɠ ɛŮɚɏŰɖɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɖ ɓɘɓɚɘɞɔɟŬűɑŬ ůŰɞ Űɏɚɞɠ Űɞɡ 

əŮɘɛɏɜɞɡ. 
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ȼ ɗɏůɖ ˊɞɡ ŮˊɘɚɏɢɗɖəŮ ɜŬ ɛŮɚŮŰɖɗŮɑ ŭŮɜ ɏɢŮɘ ŮɜŭŮɑɝŮɘɠ ŮɜŮɟɔɞɨɠ əŬŰɞɚɑůɗɖůɖɠ ŬɚɚɎ 

ɖ ɛɞɟűɞɚɞɔɑŬ Űɖɠ ˊŬɟŬˊɏɛˊŮɘ ůŰɞ ŮɜŭŮɢɧɛŮɜɞ ɨˊŬɟɝɖɠ ɛɑŬɠ ɖ əŬɘ ŭɨɞ ˊɘɗŬɜɩɜ 

ˊŬɚŬɘɩɜ. ȼ ɔŮɤɚɞɔɘəɐ əŬɘ ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɐ Ŭɝɘɞɚɧɔɖůɖ ɓŬůɑůŰɖəŮ ůŮ 2ɞ ůŰɎŭɘɞ ůŰɖ 

ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ ˊŮɟɘɞɢɐɠ əŬŰɎ Űɖɜ ŮɟɔŬůɑŬ ɡˊŬɑɗɟɞɡ.  

 

1.3 Ūɏůɖ ȰɟŮɡɜŬɠ 

Ƀ ɞɘəɘůɛɧɠ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ ŬɜɐəŮɘ ůŰɞ ɔŮɤɔɟŬűɘəɧ ŭɘŬɛɏɟɘůɛŬ Űɖɠ ȼˊŮɑɟɞɡ əŬɘ 

ůɡɔəŮəɟɘɛɏɜŬ ůŰɞ ɜɞɛɧ Űɖɠ ȯɟŰŬɠ. ũŮɤɚɞɔɘəɎ ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ŬɜɐəŮɘ ůŰɖ Ƚɧɜɘɞ 

ɕɩɜɖ əŬɘ ůŰɖ ɕɩɜɖ Űɖɠ Ʉɑɜŭɞɡ.  

 

ɆɡɔəŮəɟɘɛɏɜŬ ɛŮɚŮŰɐɗɖəŬɜ ŭɘɎűɞɟŬ ŮɜŭŮɢɧɛŮɜŬ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɖɠ ŮˊɘŭŮəŰɘəɧŰɖŰŬɠ 

Ůəŭɐɚɤůɖɠ əŬŰɞɚɘůɗɐůŮɤɜ əŬɘ ɓɟŬɢɞəŬŰŬˊŰɩůŮɤɜ ŮɜŰɧɠ əŬɘ ŮəŰɧɠ Űɤɜ 

ɀŮɚɘůůɞɡɟɔɩɜ. ȼ Ůˊɘɚɞɔɐ Űɞɡ ůɡɔəŮəɟɘɛɏɜɞɡ ɞɘəɘůɛɞɨ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əŬŰɧˊɘɜ 

ɛŮɚɏŰɖɠ ɓɘɓɚɘɞɔɟŬűɘəɩɜ ŬɜŬűɞɟɩɜ ŬɚɚɎ əŬɘ ŭɖɛɞůɘŮɨůŮɤɜ ůŮ Űɞˊɘəɏɠ ŮűɖɛŮɟɑŭŮɠ, ɞɘ 

ɞˊɞɑŮɠ ŬɜŬűɏɟɞɜŰŬɘ ůŮ ůɞɓŬɟɏɠ əŬŰŬůŰɟɞűɏɠ ˊɞɡ ˊɟɞəɚɐɗɖəŬɜ Ŭˊɧ Űɖ ůŮɘůɛɘəɐ 

ŭɧɜɖůɖ Űɞɡ 1967. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɖ ɗɏůɖ ɖ ɞˊɞɑŬ ɛŮɚŮŰɎŰŬɘ ůŰɖ ˊŬɟɞɨůŬ 

ŭɘˊɚɤɛŬŰɘəɐ ŭŮɜ ɏɢŮɘ ŮɜŭŮɑɝŮɘɠ ŮɜŮɟɔɞɨɠ əŬŰɞɚɑůɗɖůɖɠ ŬɚɚɎ ɖ ɛɞɟűɞɚɞɔɑŬ Űɖɠ 

Ŭ́ɟŬˊɏɛˊŮɘ ůŰɞ ŮɜŭŮɢɧɛŮɜɞ ɨˊŬɟɝɖɠ ɛɑŬɠ ɖ əŬɘ ŭɨɞ ˊɘɗŬɜɩɜ ˊŬɚŬɘɩɜ.  

 

1.4 ȺəŰŮɚŮůɗŮɑůŮɠ ȺɟɔŬůɑŮɠ 

ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɞɘ ˊŬɟŬəɎŰɤ ŮɟɔŬůɑŮɠ: 

¶ ȷɟɢɘəɎ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɖ Ŭɝɘɞɚɧɔɖůɖ ɡˊɎɟɢɞɜŰɩɜ ŮɟŮɡɜɩɜ əŬɘ 

ɓɘɓɚɘɞɔɟŬűɘəɩɜ ŬɜŬűɞɟɩɜ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ ˊŮɟɘɞɢɐ. 

¶ ɀŮɚŮŰɐɗɖəŬɜ əŬɘ ŮˊŮɝŮɟɔɎůŰɖəŬɜ  ŬŮɟɞűɤŰɞɔɟŬűɑŮɠ əŬɘ ɔŮɤɚɞɔɘəɞɑ ɢɎɟŰŮɠ 

Űɖɠ ˊŮɟɘɞɢɐɠ. 

¶ ȰɔɘɜŮ ŮəŰŮɜɐɠ Ůˊɘůəɧˊɖůɖ, ůŰɖ ɓɘɓɚɘɞɔɟŬűɘəɐ ɗŮɤɟɑŬ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ, 
ůɢŮŰɘəɎ ɛŮ Űɞɜ Űɟɧˊɞ Ůəŭɐɚɤůɖɠ əŬɘ ŰŬ Ůɑŭɖ Űɞɡɠ. 

¶ ɄŮɟɘŮɔɟɎűɖəŬɜ ŬɜŬɚɡŰɘəɎ ɞɘ ɛɏɗɞŭɞɘ ŬɜŬɚɨůŮɤɜ ŮɡůŰɎɗŮɘŬɠ ˊɟŬɜɩɜ, əŬɗɩɠ 

əŬɘ ɞɘ ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɏɠ əŬɘ ɔŮɤŰŮɢɜɘəɏɠ ˊŬɟɎɛŮŰɟɞɘ ɔɘŬ Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ. 

ɀŮɚɘůůɞɡɟɔɞɑ 

ɉɎɟŰɖɠ 1: ũŮɤɔɟŬűɘəɐ ɗɏůɖ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ (Ŭˊɧ el.wikipedia.org) 
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Ⱥˊɑůɖɠ ɏɔɘɜŮ ŬɜŬűɞɟɎ ůŰŬ UAV, ɔɘŬ Űɞɜ Űɟɧˊɞ ɚŮɘŰɞɡɟɔɑŬɠ, Űɘɠ ŮűŬɟɛɞɔɏɠ, ŰŬ 

ˊɚŮɞɜŮəŰɐɛŬŰŬ əŬɘ ɛŮɘɞɜŮəŰɐɛŬŰŬ, əŬɗɩɠ əŬɘ ůŰŬ ˊɟɞɔɟɎɛɛŬŰŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ əŬɘ ůŰɞɜ Űɟɧˊɞ ɢɟɐůɖɠ Űɞɡɠ. 

¶ ȰˊŮɘŰŬ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ˊŰɐůɖ Drone-UAV ɔɘŬ Űɖ ůɡɚɚɞɔɐ 

ŬŮɟɞűɤŰɞɔɟŬűɘɩɜ ůŰɞɜ ɞɘəɘůɛɧ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ ŬɚɚɎ əŬɘ ůŰɞ ŰŮɢɜɖŰɧ 

ˊɟŬɜɏɠ ɞŭɞˊɞɘɑŬɠ ɏɝɤ Ŭˊɧ Űɞɜ ɞɘəɘůɛɧ. 

¶ ȰɔɘɜŮ ɔŮɤɚɞɔɘəɐ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɘ əŬŰŬůəŮɡɎůŰɖəŬɜ 

ɔŮɤɚɞɔɘəɞɑ ɢɎɟŰŮɠ ůŮ əɚɑɛŬəŬ 1:6.000. ȼ ɢŬɟŰɞɔɟɎűɖůɖ ŮɑɢŮ ˊɚɎŰɞɠ ˊŮɟɑˊɞɡ 

320 m əŬɘ ɛɐəɞɠ 670m. 

¶ ȼ ɢŬɟŰɞɔɟɎűɖůɖ ɓɞɐɗɖůŮ ůŰɖ ůɨɜŰŬɝɖ Űɟɘɩɜ ɔŮɤɚɞɔɘəɩɜ ɛɖəɞŰɞɛɩɜ ůŮ 
əɚɑɛŬəŬ 1:6.000 əŬŰɎ ɛɐəɞɠ Űɤɜ ˊɘɗŬɜɩɜ əŬŰɞɚɘůɗɐůŮɤɜ əŬɗɩɠ ůŰɖ 

əŬŰŬůəŮɡɐ ŭɨɞ ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɩɜ ˊɟɞůɞɛɞɘɤɛɎŰɤɜ ɔɘŬ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ 

ɡűɑůŰŬɜŰŬɘ ˊɘɗŬɜɏɠ ˊŬɚɘɏɠ əŬŰɞɚɘůɗɐůŮɘɠ. 

¶ ɊɖűɘɞˊɞɘɐɗɖəŬɜ ɞɘ əŬŰɞɚɘůɗɐůŮɘɠ, ɛɏůŬ Ŭˊɧ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɚɐűɗɖəŬɜ ɛŮ Űɖ 
ɓɞɐɗŮɘŬ Űɞɡ UAV. 

¶ ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɤɜ ɔŮɤɚɞɔɘəɩɜ 

ůɢɖɛŬŰɘůɛɩɜ ůɨɛűɤɜŬ ɛŮ Űɞ GSI, Űɞ ɓŬɗɛɧ ŬˊɞůɎɗɟɤůɖɠ əŬɘ Űɞ ɓŬɗɛɧ 

əŮɟɛŬŰɘůɛɞɨ. 

¶ ȷɜŬɔɜɤɟɑůŰɖəŬɜ ɞɘ ˊɘɗŬɜɏɠ əŬŰɞɚɘůɗɐůŮɘɠ əŬɘ ɞ ɛɖɢŬɜɘůɛɧɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ. 

¶ ȰɔɘɜŬɜ ŬɜŬɚɨůŮɘɠ ŮɡůŰɎɗŮɘŬɠ ɛŮ Űɞ ˊɟɧɔɟŬɛɛŬ Slide 2018 Űɖɠ Rocsience Inc, 

ɔɘŬ Űɘɠ ˊɘɗŬɜɏɠ əŬŰɞɚɘůɗɐůŮɘɠ ŮɜŰɧɠ Űɞɡ ɢɤɟɘɞɨ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ ŬɚɚɎ əŬɘ 

ɔɘŬ Űɞ ŰŮɢɜɖŰɧ ˊɟŬɜɏɠ ɞŭɞˊɞɘɑŬɠ ɏɝɤ Ŭˊɧ Űɞɜ ɞɘəɘůɛɧ. 

¶ ɇɏɚɞɠ ŬəɞɚɞɨɗɖůŮ ɖ ůɨɜŰŬɝɖ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ. 

 

ɇŬ ˊɟɞɔɟɎɛɛŬŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɖ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ əŬɘ ɞ Űɟɧˊɞɠ 

ɢɟɐůɖɠ Űɞɡɠ ŬɜŬɚɨŮŰŬɘ ˊŬɟŬəɎŰɤ.  

 

 

1.5 ɄɟɞɔɟɎɛɛŬŰŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 
 

1.5.1 ȺˊŮɝŮɟɔŬůɑŬ Űɤɜ űɤŰɞɔɟŬűɘɩɜ Ŭˊɧ Űɖ ɢɟɐůɖ UAV 

 

ũɘŬ Űɖɜ ŬˊɞŰɨˊɤůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ůŰɖ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŬŮɟɞűɤŰɞɔɟŬűɑŮɠ ˊɞɡ ɚɐűɗɖəŬɜ Ŭˊɧ UAV. ũɘŬ əɎɗŮ ˊŮɟɘɞɢɐ 

ɚɐűɗɖəŮ ɏɜŬ ˊɚɐɗɞɠ űɤŰɞɔɟŬűɘɩɜ Ŭˊɧ Űɞɜ ɢŮɘɟɘůŰɐ Űɞɡ ŬŮɟɞɛɖɢŬɜɐɛŬŰɞɠ , ɆŰɟŬŰɐ 

ȾŬɟŬɜŰŬɜɏɚɖ. ȰŰůɘ ɚɞɘˊɧɜ əŬŰŬůəŮɡɎůŰɖəŮ ɏɜŬ ŰɟɘůŭɘɎůŰŬŰɞ ůɨɜɜŮűɞ ůɖɛŮɑɤɜ (3D 

point cloud) ˊɞɡ ɓɞɐɗɖůŮ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ŰŮɚɘəɞɨ ɣɖűɘŬəɞɨ ɛɞɜŰɏɚɞɡ ŮŭɎűɞɡɠ 

(DEM) ɛŮ ůəɞˊɧ ɜŬ ŮɝŬɢɗŮɑ ɏɜŬ űɤŰɞɛɤůŬɥəɧ ɐ ɖ ɡűɐ Űɖɠ ŮˊɘűɎɜŮɘŬɠ. ũɘŬ Űɖɜ ˊŮɟɘɞɢɐ 

Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ ŮɚɐűɗɖůŬɜ 388 űɤŰɞɔɟŬűɑŮɠ, Ůɜɩ ɔɘŬ Űɞ ˊɟŬɜɏɠ ɏɝɤ Ŭˊɧ Űɞ ɢɤɟɑɞ 

31. 

Ƀɘ űɤŰɞɔɟŬűɑŮɠ ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ ɛɏůɤ Űɖɠ ɢɟɐůɖɠ Űɞɡ UAV, ɛˊɞɟɞɨɜ ɜŬ 

ɛŮŰŬŰɟŬˊɞɨɜ ůŮ űɤŰɞɛɤůŬɥəɧ ɖ ɣɖűɘŬəɧ ɛɞɜŰɏɚɞ (DEM) ɛŮ ɢɟɐůɖ Ůɘŭɘəɞɨ 

ɚɞɔɘůɛɘəɞɨ. Ƀɘ űɤŰɞɔɟŬűɑŮɠ ŬɡŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŮ ˊŮɟɘɓɎɚɚɞɜ GIS 

ɔɘŬ ˊŮɟŬɘŰɏɟɤ ŮˊŮɝŮɟɔŬůɑŬ Ůűɧůɞɜ ŮɑɜŬɘ ɔŮɤŬɜŬűŮɟɛɏɜŮɠ. ȼ ŮˊŮɝŮɟɔŬůɑŬ ŬɡŰɐ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰɖɜ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ɛɏůɤ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ArcGIS ɧˊɤɠ 

ɗŬ ŬɜŬɚɡɗŮɑ ůŰɖɜ ůɡɜɏɢŮɘŬ. 

ɇɞ ɚɞɔɘůɛɘəɧ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ Űɞɡ DEM ɐŰŬɜ Űɞ Pix4d , ɛɏůɤ 

Űɞɡ ɞˊɞɑɞɡ ɏɔɘɜŮ ɖ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ űɤŰɞɔɟŬűɘɩɜ ˊɞɡ ŮɚɐűɗɖůŬɜ ůŰɖɜ ˊŮɟɘɞɢɐ Űɤɜ 

ɀŮɚɘůůɞɡɟɔɩɜ əŬɘ ůŰɞ ˊɟŬɜɏɠ Űɞɡ ūɚɨůɢɖ ɏɝɤ Ŭˊɧ Űɞ ɢɤɟɘɧ, ɧˊɤɠ ɗŬ ŭɞɨɛŮ ůŰŬ 
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ˊŬɟŬəɎŰɤ əŮűɎɚŬɘŬ. ɆɡɜŮˊɩɠ ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ űɤŰɞɔɟŬűɘɩɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ 

Ŭəɧɚɞɡɗɖ ŭɘŬŭɘəŬůɑŬ: 

1. ȺɘůŬɔɤɔɐ ɔŮɤŬɜŬűŮɟɛɏɜɤɜ Ůɘəɧɜɤɜ ɔɘŬ Űɖɜ əɎɗŮ ˊŮɟɘɞɢɐ ɝŮɢɤɟɘůŰɎ 

2. ȷˊɞəɞˊɐ Űɤɜ ˊŮɟɘɞɢɩɜ ˊɞɡ ŭŮɜ ɢɟŮɘɎɕɞɜŰŬɘ ůŰɖɜ ŬɜɎɚɡůɖ ɧˊɤɠ ŮɑɜŬɘ ɞ 
ɞɡɟŬɜɧɠ ə.Ű.ɚ. , ɛŮ ŮɘŭɘəɎ ŮɟɔŬɚŮɑŬ Űɞɡ ɚɞɔɘůɛɘəɞɨ əŬɘ Ůˊɘɚɞɔɐ Űɤɜ 

ˊŮɟɘɞɢɩɜ ˊɞɡ ɗŬ ˊɟɏˊŮɘ ɜŬ ŮˊŮɝŮɟɔŬůŰɞɨɜ. 

3. ȺɨɟŮůɖ əɞɘɜɩɜ ůɖɛŮɑɤɜ Űɤɜ űɤŰɞɔɟŬűɘɩɜ ( ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ Űɤɜ 
ɀŮɚɘůůɞɡɟɔɩɜ ɐŰŬɜ 21.093, Ůɜɩ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ɏɝɤ Ŭˊɧ Űɞ ɢɤɟɘɧ ɐŰŬɜ 

22.944 

4. ȾŬŰŬůəŮɡɐ ˊɡəɜɞɨ ůɨɜɜŮűɞɡ  

5. ȾŬŰŬůəŮɡɐ DEM 

 

ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŬɜŬűŮɟɗŮɑ ˊɤɠ ůŰɞ ɚɞɔɘůɛɘəɧ ŬɡŰɧ ɡˊɎɟɢŮɘ ɏɜŬ ˊŮɟɘɞɟɘůɛɧɠ ůŰɘɠ 

ˊŮɟɘˊŰɩůŮɘɠ Űɖɠ ɏɜŰɞɜɖɠ űɡŰɞəɎɚɖɣɖɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŭɡůəɞɚŮɨŮɘ Űɖɜ ɢɟɐůɖ Űɞɡ DEM 

ɔɘŬ ˊŮɟŬɘŰɏɟɤ ŮˊŮɝŮɟɔŬůɑŬ. ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ Űɞ ɚɞɔɘůɛɘəɧ ŭŮɜ ˊɟɞůűɏɟŮɘ Űɖɜ 

ŭɡɜŬŰɧŰɖŰŬ ŬűŬɑɟŮůɖɠ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ Űɤɜ Ůɛˊɞŭɑɤɜ ɧˊɤɠ ŮɑɜŬɘ ɖ űɡŰɞəɎɚɖɣɖ, ŰŬ 

ůˊɑŰɘŬ, ŰŬ ŬɡŰɞəɑɜɖŰŬ əŰɚ. ɧˊɤɠ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɛŮ Űɖ ɢɟɐůɖ Ɏɚɚɤɜ ɚɞɔɘůɛɘəɩɜ əŬɘ 

ɞɟɔɎɜɤɜ ɧˊɤɠ LiDAR.  

 

1.5.2 ArcGIS  

 

ȾŬŰɎ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ ɛɘŬɠ ůŮɘůɛɘəɐɠ ŭɧɜɖůɖɠ, ɞɘ əŬŰɞɚɘůɗɐůŮɘɠ ˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ŭŮɜ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ŮɜŰɞˊɘůŰɞɨɜ Ůɝô ɞɚɞəɚɐɟɞɡ ɛɧɜɞ ɛŮ Űɖɜ 

ŮˊɘŰɧˊɞɡ ɏɟŮɡɜŬ. ȳˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ ɖ ɢɟɐůɖ Űɤɜ UAV əŬɘ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ 

ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɞɡ, ŮɑɜŬɘ ɏɜŬ ɛɏůɞ ˊɞɡ ɓɞɖɗɎ ůŰɖɜ ŬˊɞŰɨˊɤůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ. 

ɆŮ ˊɟɩŰɞ ůŰɎŭɘɞ Űɖɠ ɏɟŮɡɜŬɠ, ́ ɟɘɜ Ŭəɧɛɖ Űɖɜ ɔɑɜŮɘ ɖ ɛŮɚɏŰɖ ůŰɞ ˊŮŭɑɞ əɨɟɘŬ ˊɖɔɐ Űɖɠ 

ŬˊŮɘəɧɜɘůɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ, ɡˊɐɟɝŬɜ ɞɘ ŭɞɟɡűɞɟɘəɏɠ ŮɘəɧɜŮɠ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ ɛɏůɤ 

Űɞɡ Google Earth.  

ɀŮŰɎ Űɖɜ ŮˊɑůəŮɣɖ ůŰɞ ˊŮŭɑɞ əŬɘ Ŭűɞɨ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŰŬ DEM ɛŮ Űɖɜ ɛɏɗɞŭɞ ˊɞɡ 

ŬɜŬɚɨɗɖəŮ ˊɘɞ ˊɎɜɤ, ŰŬ ŮɟɔŬɚŮɑŬ ˊɞɡ ŮɑɢŬ ůŰɖ ŭɘɎɗŮůɖ ɛɞɡ ɏŭɤůŬɜ ɏɜŬ ŬəɟɘɓɏůŰŮɟɞ 

ŬˊɞŰɏɚŮůɛŬ. ɀŮ ŰŬ əŬŰɎɚɚɖɚŬ ŮɟɔŬɚŮɑŬ (ˊ.ɢ. Hillshade) Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ArcGIS 

ɣɖűɘɞˊɞɘɐɗɖəŬɜ ɞɘ ˊɘɗŬɜɏɠ əŬŰɞɚɘůɗɐůŮɘɠ, ɧˊɤɠ ɗŬ ŬɜŬɚɡɗɞɨɜ ůŰɖ ůɡɜɏɢŮɘŬ ůŰɞ 

ȾŮűɎɚŬɘɞ 5.  ȼ ɣɖűɘɞˊɞɑɖůɖ Űɤɜ ɞɟɑɤɜ əŬŰɞɚɑůɗɖůɖɠ ɧˊɤɠ Ŭəɟɘɓɩɠ ɢŬɟŰɞɔɟŬűɐɗɖəŮ 

Ŭˊɧ Űɖ ɛŮɚɏŰɖ ˊŮŭɑɞɡ əŬɘ Űɖɜ ɛŮɚɏŰɖ Űɞɡ DEM,  ɏɔɘɜŮ ŮˊɎɜɤ ůŰɞ DEM (Ŭűɞɨ ˊɟɩŰŬ 

ŮˊŮɝŮɟɔɎůŰɖəŮ ɛŮ Űɞ ŮɟɔŬɚŮɑɞ Hillshade Űɞɡ ArcGIS), əŬɘ ŮˊɎɜɤ ůŮ ɞɟɗɞűɤŰɞɔɟŬűɑŬ 

ɔɘŬ Űɖɜ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɤɜ ɞɟɑɤɜ.  ɇɞ ŬɟɢŮɑɞ Hillshade ˊɞɡ ˊɟɞɏəɡɣŮ ɐŰŬɜ əŬɘ 

ŬɡŰɧ ɔŮɤŬɜŬűŮɟɛɏɜɞ, ůŰɞ ˊŬɔəɧůɛɘɞ ůɨůŰɖɛŬ ɔŮɤŬɜŬűɞɟɎɠ, Űɞ WGS 84.  

ɀɏůɤ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ ArcGIS ɣɖűɘɞˊɞɘɐɗɖəŮ ůŮ ˊɟɩŰɞ ůŰɎŭɘɞ ɖ ŮɡɟɨŰŮɟɖ 

ˊŮɟɘɞɢɐ Űɖɠ ɛŮɚɏŰɖɠ Ŭˊɧ Űɞɜ ɔŮɤɚɞɔɘəɧ ɢɎɟŰɖ Űɞɡ ȽũɀȺ, ūɨɚɚɞ ɄɟɎɛŬɜŰŬ. ȼ 

ɣɖűɘɞˊɞɑɖůɖ ɏɔɘɜŮ ůŮ əɚɑɛŬəŬ 1:50.000 əŬɘ ɞ ɢɎɟŰɖɠ ˊɞɡ ˊɟɞɏəɡɣŮ ɐŰŬɜ  

ɔŮɤŬɜŬűŮɟɛɏɜɞɠ ůŰɞ Ůɚɚɖɜɘəɧ ůɨůŰɖɛŬ ůɡɜŰŮŰŬɔɛɏɜɤɜ, Greek Grid. ɇɞ ŮˊɧɛŮɜɞ 

ɓɐɛŬ ɐŰŬɜ ɜŬ əŬŰŬůəŮɡŬůŰŮɑ ɏɜŬɠ ɔŮɤɚɞɔɘəɧɠ ɢɎɟŰɖɠ (ɔɘŬ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ 3 

ˊŮɟɘˊŰɩůŮɘɠ Űɞɡ əŮűŬɚŬɑɞɡ 5), əɚɑɛŬəŬɠ 1:6.000 Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ, ɧˊɤɠ Ŭəɟɘɓɩɠ 

ˊŬɟŬŰɖɟɐɗɖəŮ Ŭˊɧ Űɖɜ ɢŬɟŰɞɔɟɎűɖůɖ ˊŮŭɑɞɡ. ũɘŬ Űɖ ůɤůŰɐ əŬŰŬůəŮɡɐ Űɤɜ ɢŬɟŰɩɜ, 

ɏˊɟŮˊŮ ɜŬ ɛŮŰŬŰɟŬˊŮɑ Űɞ ůɨůŰɖɛŬ ůɡɜŰŮŰŬɔɛɏɜɤɜ Űɞɡ DEM Űɖɠ ˊŮɟɘɞɢɐɠ Űɤɜ 

ɀŮɚɘůůɞɡɟɔɩɜ, Ŭˊɧ WGS 84 ůŮ Greek Grid, ɏŰůɘ ɩůŰŮ ɜŬ ŰɞˊɞɗŮŰɖɗŮɑ Űɞ DEM 

Ŭəɟɘɓɩɠ ŮˊɎɜɤ ůŰɞɜ ɣɖűɘɞˊɞɘɖɛɏɜɞ ɢɎɟŰɖ əɚɑɛŬəŬɠ 1:50.000.  ɆŰɖ ůɡɜɏɢŮɘŬ 

ɣɖűɘɞˊɞɘɐɗɖəŬɜ ŮˊɎɜɤ ůŰɞ DEM ɞɘ ŭɟɧɛɞɘ əŬɘ ŰŬ ˊɞŰɎɛɘŬ, ɧˊɤɠ Ŭəɟɘɓɩɠ ŮɑɜŬɘ ůŰɖɜ 

ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ůŮ əɚɑɛŬəŬ 1:6.000, əŬɘ Űɏɚɞɠ ɞɘ ɣɖűɘɞˊɞɘɐɗɖəŬɜ ɞɘ ůɢɖɛŬŰɘůɛɞɑ əŬɘ 

ŰŬ ɧɟɘɎ Űɞɡɠ ɧˊɤɠ ˊŬɟŬŰɖɟɐɗɖəŬɜ Ŭˊɧ Űɖ ɔŮɤɚɞɔɘəɐ ɢŬɟŰɞɔɟɎűɖůɖ ɡˊŬɑɗɟɞɡ. 
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1.5.3. AutoCAD -Autodesk 

 

ũɘŬ Űɖɜ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɖɠ ɔŮɤɚɞɔɑŬɠ əŬŰŬůəŮɡɎůŰɖəŬɜ ɣɖűɘŬəɏɠ 

ɔŮɤɚɞɔɘəɏɠ Űɞɛɏɠ (əŬɘ ɔɘŬ Űɘɠ 3 ˊŮɟɘˊŰɩůŮɘɠ Űɞɡ 5ɞɡ ȾŮűŬɚŬɑɞɡ), ɛɏůɤ Űɞɡ 

ˊɟɞɔɟɎɛɛŬŰɞɠ AutoCAD. ũɘŬ Űɖɜ ŬˊɞŰɨˊɤůɖ Űɖɠ Ŭəɟɘɓɐɠ ɛɞɟűɞɚɞɔɑŬɠ Ůɘůɐɢɗɖ ůŰɞ 

ˊɟɧɔɟŬɛɛŬ Global Mapper Űɞ ɔŮɤŬɜŬűŮɟɛɏɜɞ ŬɟɢŮɑɞ DEM, ɧˊɞɡ ɛŮ Űɖ ɢɟɐůɖ Ůɜɧɠ 

ŮɟɔŬɚŮɑɞɡ Űɞɡ ɚɞɔɘůɛɘəɞɨ əŬŰŬůəŮɡɎůŰɖəŮ ɖ ɛɞɟűɞɚɞɔɘəɐ Űɞɛɐ, ɖ ɞˊɞɑŬ ůɩɗɖəŮ ɤɠ 

Distance/ Elevation ůŮ ŬɟɢŮɑɞ txt. ũɘŬ Űɖ əŬŰŬůəŮɡɐ Űɖɠ ɔŮɤɚɞɔɘəɐɠ Űɞɛɐɠ ůŰɞ 

AutoCAD ɐŰŬɜ ŬɜŬɔəŬɑŬ ɖ ŮɘůŬɔɤɔɐ ůŰɖ ˊɟɩŰɖ ɔɟŬɛɛɐ Űɞɡ txt Űɖɠ ŮɜŰɞɚɐɠ  polyline 

əŬɘ ɖ ɛŮŰŬŰɟɞˊɐ Űɞɡ txt ůŮ ŬɟɢŮɑɞ ɛŮ əŬŰɎɚɖɝɖ .scr ɏŰůɘ ɩůŰŮ ɜŬ ŭɘŬɓŬůŰŮɑ Ŭˊɧ Űɞ 

AutoCAD.  

ȼ ɛɞɟűɞɚɞɔɘəɐ Űɞɛɐ ˊɞɡ ŮɑɢŮ ˊɚɏɞɜ əŬŰŬůəŮɡŬůŰŮɑ, ˊŮɟɘŮɑɢŮ ůűɎɚɛŬŰŬ ɧˊɤɠ ůˊɑŰɘŬ, 

ŭɏɜŰɟŬ əŰɚ., ŰŬ ɞˊɞɑŬ ɔɘŬ Űɖɜ ŬəɟɘɓɏůŰŮɟɖ ŬˊɞŰɨˊɤůɖ Űɖɠ ɛɞɟűɞɚɞɔɑŬɠ ɏˊɟŮˊŮ ɜŬ 

ŬűŬɘɟŮɗɞɨɜ ɢŮɘɟɞəɑɜɖŰŬ ŮɝɞɛŬɚɨɜɞɜŰŬɠ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ɛŮ ɛŮɔŬɚɨŰŮɟɖ ŬəɟɑɓŮɘŬ ŰŬ 

ɡˊŮɟɓɞɚɘəɎ ŮɝɞɔəɩɛŬŰŬ Űɖɠ ɛɞɟűɞɚɞɔɘəɐɠ Űɞɛɐɠ.  ȷűɞɨ ŭɖɛɘɞɡɟɔɐɗɖəŮ ɖ 

ɛɞɟűɞɚɞɔɘəɐ Űɞɛɐ əŬŰŬůəŮɡɎůŰɖəŮ ɖ ɔŮɤɚɞɔɘəɐ ɛŮ ŰŬ əŬŰɎɚɚɖɚŬ ŮɟɔŬɚŮɑŬ Űɞɡ 

AutoCAD. ȼ Űɞɛɐ ŬɡŰɐ ɐŰŬɜ ɔŮɤŬɜŬűŮɟɛɏɜɖ Ŭűɞɨ ˊɟɞɐɚɗŮ Ŭˊɧ ŬɟɢŮɑɞ DEM, ŬɚɚɎ 

ɛŮŰŬŰɟɎˊɖəŮ ůŮ ŭɘůŭɘɎůŰŬŰɖ ŬɜŰɑ ɔɘŬ ŰɟɘůŭɘɎůŰŬŰɖ Űɞɛɐ. ɇɏɚɞɠ ɛŮ Űɞ ɑŭɘɞ ˊɟɧɔɟŬɛɛŬ 

əŬŰŬůəŮɡɎůŰɖəŮ Űɞ Conceptual model (ɓɚ. ȾŮűɎɚŬɘɞ 5). 

 

 

 

 

1.5.4 RocData- Rocsience Inc 

 

ɇɞ RocData ŮɑɜŬɘ ɏɜŬ ˊɟɧɔɟŬɛɛŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɏɜŬ ůɨɜɞɚɞ ŮɟɔŬɚŮɑɤɜ ɔɘŬ 

Űɖɜ ŬɜɎɚɡůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ůɢŮŰɘəɎ ɛŮ Űɖɜ ŬɜŰɞɢɐ Űɞɡ ˊŮŰɟɩɛŬŰɞɠ əŬɘ Űɞɡ ŮŭɎűɞɡɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ ˊɟɞůŭɘɞɟɑɕŮɘ Űɖɜ ŬɜŰɞɢɐ əŬɘ Űɖɜ ɔɤɜɑŬ Űɟɘɓɐɠ (əŬɗɩɠ əŬɘ ɎɚɚŮɠ 

ˊŬɟŬɛɏŰɟɞɡɠ) Űɤɜ ɔŮɤɚɞɔɘəɩɜ ůɢɖɛŬŰɘůɛɩɜ. Ƀɘ ŮəŰɘɛɐůŮɘɠ ŬɡŰɏɠ ɔɑɜɞɜŰŬɘ ɛŮ ɓɎůɖ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰŬ  ŰɟɘŬɝɞɜɘəɩɜ ŭɞəɘɛɩɜ ɐ ŭɞəɘɛɩɜ ɎɛŮůɖɠ ŭɘɎŰɛɖůɖɠ. ɇɞ RocData 

ɢɟɖůɘɛɞˊɞɘŮɑ ŰɏůůŮɟŬ Ŭˊɧ ŰŬ ˊɘɞ ŭɘŬŭŮŭɞɛɏɜŬ əɟɘŰɐɟɘŬ ŬɜŰɞɢɐɠ, Űɞ Generalized Hoek-

Brown, Űɞ  Mohr-Coulomb, Űɞ  Barton-Bandis əŬɘ Űɞ Power Curve. ũɘŬ Űɖɜ ŮɨɟŮůɖ 

Űɤɜ ɔŮɤŰŮɢɜɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ əɟɘŰɐɟɘɞ Mohr-Coulomb 

ȺɘəɧɜŬ 1: ɆŰŬ ŬɟɘůŰŮɟɎ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɖ ɛɞɟűɞɚɞɔɘəɐ Űɞɛɐ ɛŮ ŰŬ ůűɎɚɛŬŰŬ ( ŭɏɜŰɟŬ, ůˊɑŰɘŬ əŰɚ.), Ůɜɩ ůŰŬ ŭŮɝɘɎ ɖ 

ɛɞɟűɞɚɞɔɘəɐ Űɞɛɐ ɧˊɤɠ ŭɖɛɘɞɡɟɔɐɗɖəŮ Ŭˊɧ Űɖɜ ŮɝɞɛɎɚɡɜůɖ ŬɡŰɩɜ Űɤɜ Ůɛˊɞŭɑɤɜ ůŰɞ ˊɟɧɔɟŬɛɛŬ AutoCAD. 
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ŮɘůɎɔɞɜŰŬɠ ˊŬɟŬɛɏŰɟɞɡɠ Ŭˊɧ  ˊɟɞůɤˊɘəɐ ŮəŰɑɛɖůɖ, ɡˊɞɚɞɔɑůŰɖəŮ ɖ ŬɜŰɞɢɐ Űɖɠ 

ɓɟŬɢɧɛŬɕŬɠ (ůɡɜɞɢɐ c əŬɘ ɔɤɜɑŬ Űɟɘɓɐɠ ű). ɇŬ ůŰɞɘɢŮɑŬ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮɘůŬɢɗɞɨɜ ůŰɞ 

ˊɟɧɔɟŬɛɛŬ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ŮɑɜŬɘ Űɞ  GSI, Űɞ Ůɘŭɘəɧ ɓɎɟɞɠ  (unit 

weight), ɔ (kN/m3), ɖ Űɘɛɐ ŬɜŮɛˊɧŭɘůŰɖɠ ɗɚɑɣɖɠ ůci (ɀPa), ɞ ůɡɜŰŮɚŮůŰɐɠ ŭɘŬŰɎɟŬɝɖɠ 

Űɖɠ ɓɟŬɢɧɛŬɕŬɠ D əŬɘ Űɞ ɨɣɞɠ Űɞɡ ˊɟŬɜɞɨɠ Ůűɧůɞɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɛŮɚɏŰɖ 

əŬŰɞɚɑůɗɖůɖɠ. 

 

1.5.5 SLIDE 2018- Rocsience Inc 

 

ɈˊɎɟɢɞɡɜ ˊɞɚɚɏɠ ɛɏɗɞŭɞɘ ŬɜɎɚɡůɖɠ ŮɡůŰɎɗŮɘŬɠ Ůɜɧɠ ˊɟŬɜɞɨɠ. Ƀɘ ɛɏɗɞŭɞɘ 

ŬɡŰɏɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɘɠ Ŭˊɚɏɠ ɛŮɗɧŭɞɡɠ ŬɜɎɚɡůɖɠ əŬɘ Űɘɠ ŬɟɘɗɛɖŰɘəɏɠ ɛŮɗɧŭɞɡɠ 

ŬɜɎɚɡůɖɠ. Ƀɘ Ŭˊɚɏɠ ɛɏɗɞŭɞɘ ŬɜɎɚɡůɖɠ ɞɡůɘŬůŰɘəɎ ŬɜŬűɏɟɞɜŰŬɘ ůŰɖɜ ɘůɞɟɟɞˊɑŬ Ůɜɧɠ 

ɔŮɤɡɚɘəɞɨ ˊɞɡ əɘɜŮɑŰŬɘ ɡˊɧ Űɖɜ ŮˊɑŭɟŬůɖ Űɖɠ ɓŬɟɨŰɖŰŬɠ ůŰɖɜ ŮɚŮɨɗŮɟɖ ŮˊɘűɎɜŮɘŬ Űɞɡ 

ˊɟŬɜɞɨɠ. ũɑɜŮŰŬɘ ɚɞɘˊɧɜ ɛɑŬ ůɨɔəɟɘůɖ ɛŮŰŬɝɨ Űɤɜ ŭɡɜɎɛŮɤɜ ˊɞɡ ůɡɔəɟŬŰɞɨɜ Űɖɜ ɛɎɕŬ 

Űɞɡ ɡɚɘəɞɨ əŬɘ Űɤɜ ŭɡɜɎɛŮɤɜ ˊɞɡ ŰŮɑɜɞɡɜ ɜŬ ˊɟɞəŬɚɏůɞɡɜ Űɖɜ ɞɚɑůɗɖůɖ. ȰŰůɘ ɞɘ 

ŭɘŬŰɛɖŰɘəɏɠ ŬɜŰɞɢɏɠ Űɤɜ ɡɚɘəɩɜ ŭɘɏˊɞɜŰŬɘ Ŭˊɧ Űɞ əɟɘŰɐɟɘɞ Mohr-Coulomb əŬŰɎ ɛɐəɞɠ 

Űɖɠ ˊɘɗŬɜɐɠ ŮˊɘűɎɜŮɘŬɠ ɞɚɑůɗɖůɖɠ. ɇɞ ůɩɛŬ ɔŮɤɡɚɘəɞɨ ˊɞɡ ŰŮɑɜŮɘ ɜŬ ɞɚɘůɗɐůŮɘ 

əŬɗɞɟɑɕŮŰŬɘ  Ŭˊɧ Űɖɜ əɎŰɤ ˊɚŮɡɟɎ, Űɖɜ ŮˊɘűɎɜŮɘŬ ɞɚɑůɗɖůɖɠ əŬɘ Ŭˊɧ Űɖɜ ˊɎɜɤ ˊɚŮɡɟɎ, 

ŭɖɚŬŭɐ Űɖɜ ŮˊɘűɎɜŮɘŬ Űɞɡ ˊɟŬɜɞɨɠ. Ɇəɞˊɧɠ ŮɑɜŬɘ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɞɡ ůɡɜŰŮɚŮůŰɐ 

ŬůűŬɚŮɑŬɠ ɞ ɞˊɞɑɞɠ ɞɟɑɕŮŰŬɘ ɤɠ ɞ ɚɧɔɞɠ Űɤɜ ŭɡɜɎɛŮɤɜ ˊɞɡ ůɡɔəɟŬŰɞɨɜ Űɞ ɡɚɘəɧ ˊɟɞɠ 

Űɘɠ ŭɡɜɎɛŮɘɠ ˊɞɡ ŰŮɑɜɞɡɜ ɜŬ ˊɟɞəŬɚɏůɞɡɜ Űɖɜ ɞɚɑůɗɖůɖ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ 

ˊɟɞůŭɘɞɟɑɕŮŰŬɘ ɖ ŭɡůɛŮɜɏůŰŮɟɖ ŮˊɘűɎɜŮɘŬ ɞɚɑůɗɖůɖɠ (ɔɘŬ ůɡɜŰŮɚŮůŰɐ ŬůűŬɚŮɑŬɠ ɓɚ. 

əŮűɎɚŬɘɞ 2.5) 

Ƀɘ ŬɟɘɗɛɖŰɘəɏɠ ŭɘŬŭɘəŬůɑŮɠ ŬɜɎɚɡůɖɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ: Űɖ ɛɏɗɞŭɞ Űɤɜ ˊŮˊŮɟŬůɛɏɜɤɜ 

ůŰɞɘɢŮɑɤɜ əŬɘ Űɖɜ ɛɏɗɞŭɞ Űɤɜ ˊɘɗŬɜɞŰɐŰɤɜ (probabilistic method). ȼ ɛɏɗɞŭɞɠ Űɤɜ 

ˊŮˊŮɟŬůɛɏɜɤɜ ůŰɞɘɢŮɑɤɜ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ ŰɎůŮɤɜ əŬɘ 

ˊŬɟŬɛɞɟűɩůŮɤɜ ůŮ əŬŰŬůəŮɡɏɠ ˊɞɡ ŮŭɟɎɕɞɜŰŬɘ ůŰɞ ɏŭŬűɞɠ, Ůɜɩ ɖ ɛɏɗɞŭɞɠ Űɤɜ 

ˊɘɗŬɜɞŰɐŰɤɜ ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɤɠ ˊɟɧůɗŮŰɖ ɛɏɗɞŭɞɠ . 

 ȼ ɛɏɗɞŭɞɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ŬɜɎɚɡůɖ ŮɡůŰɎɗŮɘŬɠ ɐŰŬɜ ɖ ɛɏɗɞŭɞɠ Bishop, 

Ůɜɩ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Ŭəɧɛɖ ɛɏɗɞŭɞɠ Probabilistic Analysis (ɓɚ əŮűɎɚŬɘɞ 6.1.1).  

ɇɞ SLIDE ŮɑɜŬɘ ɏɜŬ ɚɞɔɘůɛɘəɧ ɔɘŬ Űɞɜ ɏɚŮɔɢɞ Űɖɠ ŮɡůŰɎɗŮɘŬɠ ˊɟŬɜɩɜ, ɛŮ ˊɎɟŬ ˊɞɚɚɏɠ 

ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŮəŰɏɚŮůɖ ɧůɞ Űɞ ŭɡɜŬŰɧɜ ŬəɟɘɓɏůŰŮɟɤɜ ŬɜŬɚɨůŮɤɜ. 

ɇɞ ɚɞɔɘůɛɘəɧ ŬɡŰɧ ˊŬɟɏɢŮɘ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɡˊɞɚɞɔɘůɛɞɨ Sensitivity Analysis, 

Probabilistic Analysis əŬɘ  Back Analysis.  

 

Sensitivity Analysis 

ɀˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɞˊɞɘŬŭɐˊɞŰŮ ˊŬɟɎɛŮŰɟɞɠ  ůŰɞ ɛɞɜŰɏɚɞ ɤɠ ɛɘŬ ŰɡɢŬɑŬ 

ɛŮŰŬɓɚɖŰɐ ɏŰůɘ ɩůŰŮ ɜŬ əŬɗɞɟɘůŰŮɑ ɔɟɐɔɞɟŬ əŬɘ ŮɨəɞɚŬ ɞ ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ əŬɘ 

ɖ ŮˊɘűɎɜŮɘŬ ɞɚɑůɗɖůɖɠ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɛˊɞɟɞɨɜ ɜŬ ˊŬɟɞɡůɘŬůŰɞɨɜ ůŮ ɔɟŬűɘəɏɠ 

ˊŬɟŬůŰɎůŮɘɠ 

 

Probabilistic Analysis 

ɄɟɞůŭɘɞɟɑɕŮɘ ɏɜŬ ˊɘɗŬɜɧ ŭŮɑəŰɖ ŬůŰɞɢɑŬɠ ɔɘŬ əɎɗŮ ŮˊɘűɎɜŮɘŬ ɞɚɑůɗɖůɖɠ ɛŮ Űɞ 

ɛɘəɟɧŰŮɟɞ ůɡɜŰŮɚŮůŰɐ ŬůűŬɚŮɑŬɠ ɔɘŬ Űɞ ůɨɜɞɚɞ Űɤɜ ɞɚɘůɗɐůŮɤɜ, ŮɘůɎɔɞɜŰŬɠ ůɢŮŭɧɜ 

ɞˊɞɘŬŭɐˊɞŰŮ ˊŬɟɎɛŮŰɟɞ ɤɠ ŰɡɢŬɑŬ ɛŮŰŬɓɚɖŰɐ. ȼ ɛɏɗɞŭɞɠ ŬɡŰɐ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ɢɟɐůɘɛɖ 

ɔɘŬ Űɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ɘŭɘɞŰɐŰɤɜ Űɤɜ ɡɚɘəɩɜ ɐ ůŮ ůɡɜɗɐəŮɠ ɡˊɞɔŮɑɤɜ ɜŮɟɩɜ.  

 

Back Analysis 
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ɆɢŮŭɘɎɕŮŰŬɘ ɔɘŬ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ˊŬɟɎɔɞɜŰŬ ŬůűŬɚŮɑŬɠ. ȸɞɖɗɎŮɘ ůŰɖɜ ŮˊŬɚɐɗŮɡůɖ 

Űɤɜ ɛɏŰɟɤɜ ɡˊɞůŰɐɟɘɝɖɠ ˊɞɡ ɏɢɞɡɜ ůɢŮŭɘŬůŰŮɑ ɩůŰŮ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɞ ɕɖŰɞɨɛŮɜɞɠ 

ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ. 

 

ɆŮ Ŭɟɢɘəɧ ůŰɎŭɘɞ ɏˊɟŮˊŮ ɜŬ ůɢɖɛŬŰɘůŰŮɑ Űɞ ɔŮɤŬɜŬűŮɟɛɏɜɞ ˊɟŬɜɏɠ ɔɘŬ Űɘɠ ŬɜŬɚɨůŮɘɠ. 

ɀɘŬ Ŭˊɧ Űɘɠ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ˊŬɟɏɢŮɘ Űɞ ˊɟɧɔɟŬɛɛŬ ŬɡŰɧ, ŮɑɜŬɘ ɖ ŮɘůŬɔɤɔɐ ŬɟɢŮɑɤɜ 

.dxf, ŭɖɚŬŭɐ Űɤɜ ŬɟɢŮɑɤɜ Űɤɜ ɔŮɤɚɞɔɘəɩɜ Űɞɛɩɜ Űɞɡ AutoCAD ˊɞɡ ɏɢɞɡɜ ůɤɗŮɑ ůŮ 

.dxf. ũɘŬ ɜŬ ɛˊɞɟɏůŮɘ Űɞ SLIDE ɜŬ ŭɘŬɓɎůŮɘ ŬɡŰɧ Űɞ ŬɟɢŮɑɞ, ɗŬ ɏˊɟŮˊŮ ɞɘ ɔŮɤɚɞɔɘəɞɑ 

ůɢɖɛŬŰɘůɛɞɑ , ɖ ɛɞɟűɞɚɞɔɘəɐ Űɞɛɐ əŬɘ Űɡɢɧɜ ɟɐɔɛŬŰŬ ˊɞɡ ŮɛˊŮɟɘɏɢɞɜŰŬɘ ůŰɞ ɛɞɜŰɏɚɞ, 

ɜŬ ůɤɗɞɨɜ ůŰɞ AutoCAD ɤɠ ŭɘŬűɞɟŮŰɘəɎ layer ɛŮ ůɡɔəŮəɟɘɛɏɜɖ ɞɜɞɛŬůɑŬ. ȰŰůɘ ɛŮ 

Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ŬɟɢŮɑɞɡ .dxf əŬɘ Űɖɜ ŮɘůŬɔɤɔɐ Űɞ ůŰɞ SLIDE ŭɧɗɖəŬɜ ɞɘ 

ŬˊŬɘŰɞɨɛŮɜɞɘ ˊŬɟɎɛŮŰɟɞɘ, c (cohesion) (kPa) , ű (degrees) (0)  əŬɘ ɔ (unit weight) 

(kN/m3)  ɔɘŬ əɎɗŮ ůɢɖɛŬŰɘůɛɧ ůɨɛűɤɜŬ ɛŮ Űɞ əɟɘŰɐɟɘɞ Mohr Coulomb. ɇɏɚɞɠ ɞɘ 

ŬɜŬɚɨůŮɘɠ ɏŰɟŮɝŬɜ ɛŮ Űɖ ɛɏɗɞŭɞ Bishop əŬɘ ˊɟɞɏəɡɣŬɜ ůɡɔəŮəɟɘɛɏɜɞɘ ůɡɜŰŮɚŮůŰɏɠ 

ŬůűŬɚŮɑŬɠ ɔɘŬ əɎɗŮ ˊŬɟɎɛŮŰɟɞ ˊɞɡ Ůɘůɐɢɗɖ ůŰɞ ˊɟɧɔɟŬɛɛŬ (ůŮɘůɛɘəɐ űɧɟŰɘůɖ, əŬɘ 

ˊɑŮůɖ ˊɧɟɤɜ). ũɘŬ ŰŬ ɧɟɘŬ Űɤɜ ůɡɜŰŮɚŮůŰɩɜ ŬůűŬɚŮɑŬɠ ɔɘŬ ŮɡůŰɎɗŮɘŬ ɓɚ. ȾŮűɎɚŬɘɞ 

2.6 ȺɡůŰɎɗŮɘŬ ɄɟŬɜɩɜ 
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2 ȾȷɇɃȿȽɆŪȼɆȺȽɆ 

2.1 Ƀɟɘůɛɞɑ 
 

ȼ əŬŰɞɚɑůɗɖůɖ ŬˊɞŰŮɚŮɑ ɏɜŬ űɡůɘəɧ űŬɘɜɧɛŮɜɞ, ŰŬ ɞˊɞɑɞ ɏɢŮɘ Űɖɜ ɘəŬɜɧŰɖŰŬ 

ɜŬ ˊɚɐɝŮɘ ŬɜɗɟɩˊɘɜŮɠ ɕɤɏɠ əŬɘ ŬɜɗɟɩˊɘɜŮɠ əŬŰŬůəŮɡɏɠ. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ɔŮɜɜɘɏŰŬɘ ɖ 

ŬɜɎɔəɖ ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ, Űɖɜ ɛŮɚɏŰɖ əŬɘ Űɖɜ ɎɛŮůɖ ŬɜŰɘɛŮŰɩˊɘůɖ Űɖɠ Ŭˊɧ Űɞɡɠ 

ŮɟŮɡɜɖŰɏɠ. ɄŬɟŬəɎŰɤ ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ ɞɟɘůɛɞɑ ˊɞɡ ɏɢɞɡɜ ŭɞɗŮɑ əŬŰɎ əŬɘɟɞɨɠ ɔɘŬ Űɖɜ 

əŬŰɞɚɑůɗɖůɖ Ŭˊɧ ŭɘɎűɞɟɞɡɠ ŮɟŮɡɜɖŰɏɠ. 

1. " ɀɘŬ ɔɟɐɔɞɟɖ  əɑɜɖůɖ ɛɎɕŬɠ ˊŮŰɟɩɛŬŰɞɠ, ŮɜŬˊɞɛɏɜɞɜŰɞɠ ŮŭɎűɞɡɠ ɐ ɘɕɐɛŬŰɞɠ 
Ůɜɧɠ ˊɟŬɜɞɨɠ, Űɖɠ ɞˊɞɑŬɠ Űɞ əɏɜŰɟɞ ɓɎɟɞɡɠ ɛŮŰŬəɘɜŮɑŰŬɘ ˊɟɞɠ ŰŬ əɎŰɤ əŬɘ ˊɟɞɠ 

ŰŬ ɏɝɤ" Terzaghi (1950). 

2. "ɀɘŬ ɔɟɐɔɞɟɖ əɑɜɖůɖ ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŰɖɜ ɞɚɑůɗɖůɖ ˊŮŰɟɤɛɎŰɤɜ Ůɜɧɠ ŰɛɐɛŬŰɞɠ 
ˊɟŬɜɞɨɠ ˊɞɡ ŭɘŬɢɤɟɑɕŮŰŬɘ Ŭˊɧ Űɞ ɡˊɧɚɞɘˊɞ ůŰŬɗŮɟɧ ŰɛɐɛŬ ɛŮ ɛɑŬ əŬɚɎ 

əŬɗɞɟɘůɛɏɜɖ ŮˊɘűɎɜŮɘŬ" Zaruba - Mlenc (1969).  

3. Ƀ Coates (1977), ŭɑɜŮɘ Űɘɠ ˊŬɟŬəɎŰɤ ˊɟɞɦˊɞɗɏůŮɘɠ ɔɘŬ əŬŰɎŰŬɝɖ ɛɑŬɠ əɑɜɖůɖɠ 

ůŰɘɠ əŬŰɞɚɘůɗɐůŮɘɠ:  

¶ ɁŬ ŬɜɐəŮɘ ůŰɘɠ əɘɜɐůŮɘɠ ɛŬɕɩɜ. 

¶ ȼ ŭɨɜŬɛɖ ˊɞɡ ˊŬɑɕŮɘ ˊɟɤŰŮɨɞɜŰŬ ɟɧɚɞ ɜŬ ŮɑɜŬɘ ɖ ɓŬɟɨŰɖŰŬ.  

¶ ɇɞ ɛŮŰŬəɘɜɞɨɛŮɜɞ ɡɚɘəɧ ɜŬ ŮɑɜŬɘ ŰɛɐɛŬ ɧɟɞɡɠ ɐ ɚɧűɞɡ. 

¶ ȼ ɕɩɜɖ ɐ Űɞ ŮˊɑˊŮŭɞ Űɖɠ əɑɜɖůɖɠ ɜŬ ɛɖɜ ŰŬɡŰɑɕŮŰŬɘ ɛŮ ɔŮɤɚɞɔɘəɧ ɟɐɔɛŬ. 

¶ ȼ əɑɜɖůɖ ɜŬ ɔɑɜŮŰŬɘ ˊɟɞɠ ŰŬ əɎŰɤ əŬɘ ˊɟɞɠ ŰŬ ɏɝɤ ɛŮ ŮɚŮɨɗŮɟɖ ŮˊɘűɎɜŮɘŬ.  

¶ ȼ ŰŬɢɨŰɖŰŬ Űɖɠ əɑɜɖůɖɠ ɜŬ ŮɑɜŬɘ ůɢŮŰɘəɎ ɛŮɔɎɚɖ (ɞ Ůɟˊɡůɛɧɠ ɧɢɘ).  

¶ ȼ əɑɜɖůɖ ɜŬ ŮəŭɖɚɩɜŮŰŬɘ ɛŮ ˊŰɩůɖ, ɞɚɑůɗɖůɖ ɐ ɟɞɐ. 

4. "əɑɜɖůɖ ˊɟŬɜɩɜ" ŬɜŰɑ Űɞɡ ɧɟɞɡ "əŬŰɞɚɑůɗɖůɖ" ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ əɎɗŮ əɑɜɖůɖ 

ˊɟŬɜɞɨɠ ˊɞɡ ɞűŮɑɚŮŰŬɘ ůŮ ɞɚɑůɗɖůɖ, əŬŰɎˊŰɤůɖ, ŬɜŬŰɟɞˊɐ, ɟɞɐ əŬɘ Ůɟˊɡůɛɧ 

(Varnes,1980, ůɡɛűɤɜŮɑ əŬɘ ɞ Nemcok,1982). 

 

ɇŬ əɨɟɘŬ ɛɏɟɖ ɛɘŬɠ əŬŰɞɚɑůɗɖůɖɠ əŬŰɎ IAEG (1990)  ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ůŰɖɜ (ȺɘəɧɜŬ 2) 

əŬɘ ŮɑɜŬɘ: 

ȼ ȾɨɟɘŬ əŬŰŬəɟɐɛɜɘůɖ, ˊɞɡ ŬˊɞŰŮɚŮɑ Űɖɜ ŬˊɧŰɞɛɖ ŮˊɘűɎɜŮɘŬ Űɞɡ űɡůɘəɞɨ ŮŭɎűɞɡɠ 

(Ŭˊɧ Űɖɜ əɑɜɖůɖ Űɖɠ ɞɚɑůɗɖůɖɠ)  ůŰɞ ŬɜɩŰŮɟɞ ŰɛɐɛŬ Űɖɠ ɞɚɑůɗɖůɖɠ. 

ȼ ȹŮɡŰŮɟŮɨɞɡůŬ əŬŰŬəɟɐɛɜɘůɖ, ɖ ɞˊɞɑŬ ŮɑɜŬɘ ɖ ɛɘəɟɧŰŮɟɖ əŬŰŬəɟɐɛɜɘůɖ ůŰɞ ůɩɛŬ Űɖɠ 

ɛɎɕŬɠ ˊɞɡ ɏɢŮɘ ɞɚɘůɗɐůŮɘ əŬɘ ɏɢŮɘ ˊɟɞɏɚɗŮɘ Ŭˊɧ ŭɘŬűɞɟɘəɏɠ əɘɜɐůŮɘɠ Űɖɠ. 

ɇɞ Ⱦɨɟɘɞ ůɩɛŬ. ɇɞ əɨɟɘɞ ůɩɛŬ ŬˊɞŰŮɚŮɑ ɖ ɛŮŰŬəɘɜɞɨɛŮɜɖ ɛɎɕŬ ɛŮŰŬɝɨ Űɖɠ əɨɟɘŬɠ 

əŬŰŬəɟɐɛɜɘůɖɠ əŬɘ Űɞɡ ɧ́ŭŬ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ. 

ȼ ȺˊɘűɎɜŮɘŬ ɞɚɑůɗɖůɖɠ. ȼ ŮˊɏəŰŬůɖ Űɖɠ əɨɟɘŬɠ əŬŰŬəɟɐɛɜɘůɖɠ əɎŰɤ Ŭˊɧ Űɖ 

ɛŮŰŬəɘɜɞɨɛŮɜɖ ɛɎɕŬ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ. 

ȼ ɀŮŰŬəɘɜɞɨɛŮɜɖ ɛɎɕŬ. ȼ ɛɎɕŬ Űɞɡ ˊɟŬɜɞɨɠ ˊɞɡ ɏɢŮɘ ɛŮŰŬəɘɜɖɗŮɑ Ŭˊɧ Űɖɜ Ŭɟɢɐ Űɖɠ 

ɗɏůɖɠ, ɚɧɔɤ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ. 

ɇɞ Ʉɧŭɘ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ. ɇɞ əɎŰɤ ŰɛɐɛŬ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ ˊɞɡ ɡˊŮɟɓŬɑɜŮɘ Űɖɜ 

Ŭɟɢɘəɐ ŮˊɘűɎɜŮɘŬ Űɞɡ ŮŭɎűɞɡɠ. 
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Ƀ ȹɎəŰɡɚɞɠ ˊɞŭɧɠ ŬˊɞŰŮɚŮɑ Űɞ əŬŰɩŰŮɟɞ ɧɟɘɞ Űɞɡ ˊɞŭɧɠ, (ɏɢŮɘ Űɖ ɛŮɔŬɚɨŰŮɟɖ 

ŬˊɧůŰŬůɖ Ŭˊɧ Űɖ ůŰɏɣɖ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ). 

ȼ ɄɚŮɡɟɎ. ȼ ŭŮɝɘɎ ɐ ŬɟɘůŰŮɟɐ ˊɚŮɡɟɎ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ, ɖ ɞˊɞɑŬ əŬɗɞɟɑɕŮŰŬɘ 

əɞɘŰɩɜŰŬɠ Ŭˊɧ Űɖ ůŰɏɣɖ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ ˊɟɞɠ Űɖ ɛɎɕŬ Űɖɠ . 

ȼ Ȼɩɜɖ ŬˊɞɛŮɑɤůɖɠ. ȼ ˊŮɟɘɞɢɐ ɧˊɞɡ ɖ ɛŮŰŬəɘɜɞɨɛŮɜɖ ɛɎɕŬ ɡˊɧəŮɘɜŰŬɘ Űɖɠ Ŭɟɢɘəɐɠ 

ŮˊɘűɎɜŮɘŬɠ Űɞɡ űɡůɘəɞɨ ŮŭɎűɞɡɠ.  

ȼ Ȼɩɜɖ ůɡůůɩɟŮɡůɖɠ . ȼ ˊŮɟɘɞɢɐ ůŰɖɜ ɞˊɞɑŬ ɖ ɛŮŰŬəɘɜɞɨɛŮɜɖ ɛɎɕŬ ɡˊɏɟəŮɘɜŰŬɘ Űɖɠ 

Ŭɟɢɘəɐɠ ŮˊɘűɎɜŮɘŬɠ Űɞɡ űɡůɘəɞɨ ŮŭɎűɞɡɠ. 

Ƀɘ ȺɔəɎɟůɘŮɠ ɟɤɔɛɏɠ. ɅɤɔɛŬŰɩůŮɘɠ ŮɔəɎɟůɘŬ ůŰɖɜ əɨɟɘŬ ŭɘŮɨɗɡɜůɖ Űɖɠ əɑɜɖůɖɠ, 

ɛŮŰŬɝɨ Űɞɡ ˊɧŭŬ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ əŬɘ Űɞɡ əɨɟɘɞɡ ůɩɛŬŰɞɠ Űɖɠ.  

Ƀɘ ȷəŰɘɜɤŰɏɠ ɟɤɔɛɏɠ , ŬˊɞŰŮɚɞɨɜ ɟɤɔɛŬŰɩůŮɘɠ ůŰɞɜ ˊɧŭŬ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ.  

Ƀɘ ȺɔəɎɟůɘŮɠ ŭɘɞɔəɩůŮɘɠ  ŬɜŬűɏɟɞɜŰŬɘ ůŰɘɠ ŭɘɞɔəɩůŮɘɠ ůŰɞɜ ˊɧŭŬ  

Űɖɠ əŬŰɞɚɑůɗɖůɖɠ 

 

 

 

2.2 ɇŬɝɘɜɧɛɖůɖ  ȾŬŰɞɚɘůɗɐůŮɤɜ  
 

Ƀ Erskine (1973), ŰŬɝɘɜɞɛŮɑ Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ ɛŮ ɓɎůɖ Űɖɜ Ůɝɏɚɘɝɐ Űɞɡɠ, 

ŭɑɜɞɜŰŬɠ ɓŬɟɨŰɖŰŬ ůŰɘɠ ŮˊɘˊŰɩůŮɘɠ ˊɞɡ ˊɘɗŬɜɧɜ ɜŬ ɏɢɞɡɜ ůŰŬ ŭɘɎűɞɟŬ ɏɟɔŬ. ȰŰůɘ 

ŰŬɝɘɜɞɛŮɑ Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ ɤɠ: 

¶ ɆŰŬɗŮɟɞˊɞɘɖɛɏɜŮɠ (ɢɤɟɑɠ ŮɜŭŮɑɝŮɘɠ ˊɟɧůűŬŰɖɠ ŮɜŮɟɔɞˊɞɑɖůɖɠ),  

¶ ɄɟɧůűŬŰŮɠ ŮɜŮɟɔɏɠ (ŮəŭɖɚɩɜɞɜŰŬɘ ɛŮ ˊɟɧůűŬŰŮɠ əɘɜɐůŮɘɠ),  

¶ ȺɜŮɟɔɏɠ (ŬɡŰɏɠ ˊɞɡ ŭŮɑɢɜɞɡɜ ɜŬ ɛɖɜ ɏɢɞɡɜ ůŰŬɗŮɟɞˊɞɘɖɗŮɑ), 

¶ ȺˊŬɜŬŭɟŬůŰɖɟɘɞˊɞɘɖɛɏɜŮɠ ˊɟɧůűŬŰŬ (ŮˊŬɜŬŭɟŬůŰɖɟɘɞˊɞɑɖůɖ ɛŮŰɎ Ŭˊɧ 

ˊŮɟɑɞŭɞ ůŰŬɗŮɟɞˊɞɑɖůɖɠ).  

 

ȺɘəɧɜŬ 2 :  ȾɨɟɘŬ ɛɏɟɖ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ ȷˊɧ (ɀŬɟɑɜɞɠ & ɉɟɖůŰɎɟŬɠ, 2016) 
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 Ƀɘ Zaruba-Mencl (1976) ŰŬɝɘɜɧɛɖůŬɜ Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ ŬɜɎɚɞɔŬ ɛŮ Űɖ 

ůɡɜŮəŰɘəɧŰɖŰŬ  əŬɘ Űɖ űɨůɖ  Űɞɡ ɡɚɘəɞɨ.  

 

Ƀ Coates (1977) ŰŬɝɘɜɞɛŮɑ Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ ɛŮ ɓɎůɖ ŭɨɞ ˊŬɟŬɛɏŰɟɞɡɠ:  

ȷ. ɇɞ ɡɚɘəɧ ɛŮŰŬəɑɜɖůɖɠ, ɧˊɞɡ ŭɘŬəɟɑɜŮɘ Űɘɠ Ůɝɐɠ əŬŰɖɔɞɟɑŮɠ:  

1. ɓɟŬɢɩŭŮɠ ɡˊɧɓŬɗɟɞ, 

2. ɛŬɜŭɨŬ ŬˊɞůɎɗɟɤůɖɠ-əɞɟɐɛŬŰŬ,  

3. ɘɕɐɛŬŰŬ (ɔŮɩŭŮɘɠ ůɢɖɛŬŰɘůɛɞɑ) 

 

ȸ. ɇɞɜ Űɨˊɞ əɑɜɖůɖɠ, ɢŬɟŬəŰɖɟɑɕɞɜŰŬɠ Űɘɠ əŬɚŬɘůɗɖŰɘəɏɠ əɘɜɐůŮɘɠ ɤɠ:  

1. ɞɚɑůɗɖůɖ 

2. ɟɞɐ  

3. əŬŰɎˊŰɤůɖ 

 

ȼ ŰŬɝɘɜɧɛɖůɖ ɧɛɤɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůɐɛŮɟŬ ŮɑɜŬɘ ŬɡŰɐ ˊɞɡ ˊɟɞŰɎɗɖəŮɠ Ŭˊɧ Űɞɜ 

Varnes (1978, 1980) əŬɘ ůŰɖɟɑɕŮŰŬɘ  

1. ɆŰɞ Ůɑŭɞɠ Űɖɠ əɑɜɖůɖɠ  

2. ɆŰɞɜ Űɨˊɞ Űɞɡ ɡɚɘəɞɨ ˊɞɡ ɛŮŰŬəɘɜŮɑŰŬɘ  

 

 

ȷɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɖɠ ɛŮŰŬəɑɜɖůɖɠ Űɞɡ ɔŮɤɚɞɔɘəɞɨ ɡɚɘəɞɨ ˊɞɡ ɛŮŰŬəɘɜŮɑŰŬɘ 

ŭɘŬəɟɑɜɞɜŰŬɘ əɘɜɐůŮɘɠ ɞɘ ɞˊɞɑŮɠ ŮəŭɖɚɩɜɞɜŰŬɘ: 

¶ ɆŰɞ ɓɟŬɢɩŭŮɠ ɡˊɧɓŬɗɟɞ (bedrock) 

¶ ɆŰɞɡɠ ŮŭŬűɘəɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ (engineering soils) ˊɞɡ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ 

əɞɟɐɛŬŰŬ (debris) əŬɘ ůŮ ɔŬɑŮɠ (earth). 

 

ȷɜɎɚɞɔŬ ɛŮ Űɞɜ Űɨˊɞ Űɖɠ ɛŮŰŬəɑɜɖůɖɠ ŭɘŬəɟɑɜɞɜŰŬɘ: 

¶ ȾŬŰŬˊŰɩůŮɘɠ (falls) 

¶ ȷɜŬŰɟɞˊɏɠ (toppling) 

¶ ɃɚɘůɗɐůŮɘɠ (slides) 

¶ ɄɚŮɡɟɘəɏɠ ŮɝŬˊɚɩůŮɘɠ (spreads) 

¶ Ʌɞɏɠ (flows) 

¶ ɆɨɜɗŮŰŮɠ ɛɞɟűɏɠ  

 

 

 

ȾŬŰŬˊŰɩůŮɘɠ (Falls)  

Ƀɘ ˊŰɩůŮɘɠ ŮɑɜŬɘ ŬˊɧŰɞɛŮɠ əɘɜɐůŮɘɠ ɛŬɕɩɜ ɔŮɤɚɞɔɘəɩɜ ɡɚɘəɩɜ, ́ ɞɡ ŬˊɞəɞɚɚɩɜŰŬɘ Ŭˊɧ 

ŬˊɧŰɞɛŬ ˊɟŬɜɐ ɐ ˊɚŬɔɘɏɠ (ȺɘəɧɜŬ 3). ȷɡŰɧɠ ɞ ŭɘŬɢɤɟɘůɛɧɠ ůɡɛɓŬɑɜŮɘ əŬŰɎ ɛɐəɞɠ Űɤɜ 

ŬůɡɜŮɢŮɘɩɜ (ˊ.ɢ ŭɘŬɟɟɐɝŮɘɠ, ůŰɟɩůɖ) əŬɘ ɖ əɑɜɖůɖ ɔɑɜŮŰŬɘ ɛŮ ŮɚŮɨɗŮɟɖ ˊŰɩůɖ, 

ŬɜŬˊɐŭɖůɖ əŬɘ əɨɚɘůɖ. Ƀɘ ˊŰɩůŮɘɠ ŮˊɖɟŮɎɕɞɜŰŬɘ ɏɜŰɞɜŬ Ŭˊɧ Űɖɜ ɓŬɟɨŰɖŰŬ, Űɖɜ 

ŬˊɞůɎɗɟɤůɖ əŬɘ Űɖɜ ˊŬɟɞɡůɑŬ ɜŮɟɞɨ əŬŰɎ ɛɐəɞɠ Űɤɜ ŬůɡɜŮɢŮɘɩɜ. 
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ȷɜŬŰɟɞˊɏɠ (Topples) 

ȼ ŬɜŬŰɟɞˊɐ ɛˊɞɟŮɑ ɜŬ ŮəŭɖɚɤɗŮɑ ˊɟɞɠ ŰŬ ɏɝɤ ɛŮ ŬɜŬŰɟɞˊɐ əŬɘ əŬŰɎˊŰɤůɖ ŰŮɛɎɢɞɡɠ, 

Ůűɧůɞɜ ɞɟɘɞɗŮŰŮɑŰŮ Ŭˊɧ ŬůɡɜɏɢŮɘŮɠ ˊɞɡ Ŭˊɞəɚɑɜɞɡɜ Ñ 10Ü Ŭˊɧ Űɖɜ əɚɑůɖ Űɞɡ ˊɟŬɜɞɨɠ 

(ȺɘəɧɜŬ 4). Ƀɘ əŬŰɞɚɘůɗɐůŮɘɠ ŬɡŰɞɨ Űɞɡ Űɨˊɞɡ ŮˊɖɟŮɎɕɞɜŰŬɘ ɎɛŮůŬ Ŭˊɧ Űɖɜ ɓŬɟɨŰɖŰŬ 

əŬɘ Űɖ ŭɟɎůɖ Űɞɡ ɜŮɟɞɨ ˊɞɡ əɘɜŮɑŰŬɘ ɛɏůŬ ůŰɘɠ ŬůɡɜɏɢŮɘŮɠ Űɘɠ ɓɟŬɢɧɛŬɕŬɠ. 

 

 

ɃɚɘůɗɐůŮɘɠ (Slides) 

ɇŬ ŮŭŬűɘəɎ ɡɚɘəɎ ˊɞɡ əŬŰɞɚɘůɗŬɑɜɞɡɜ ɞɟɞɗŮŰɞɨɜŰŬɘ Ŭˊɧ Űɞɡɠ ɡˊɞəŮɑɛŮɜɞɡɠ 

ůŰŬɗŮɟɞɨɠ ɞɟɑɕɞɜŰŮɠ, ɛŮ ɛɘŬ ŮˊɘűɎɜŮɘŬ ˊɞɡ ɏɢŮɘ Űɖ ɛɞɟűɐ óóəɞɡŰŬɚɘɞɨôô  ɖ ɞˊɞɑŬ 

ŭɘŬɛɞɟűɩɜŮŰŬɘ əŬŰɎ ɛɐəɞɠ ɛɘŬɠ ɐ ˊŮɟɘůůɞŰɏɟɤɜ ŮˊɘűŬɜŮɘɩɜ ŬŭɡɜŬɛɑŬɠ Űɞɡ ɡɚɘəɞɨ 

əɎŰɤ Ŭˊɧ Űɖ ŭɟɎůɖ ŭɘŬŰɛɖŰɘəɩɜ ŭɡɜɎɛŮɤɜ. ɉɤɟɑɕŮŰŬɘ ůŮ : 

 

 

 

 

 

 

ȺɘəɧɜŬ 3: Ɇɢɏŭɘɞ ˊɞɡ ŬˊŮɘəɞɜɑɕŮɘ Űɖɜ əŬŰɎˊŰɤůɖ. (ȷ ɧ́ 

NovotnĨ, 2013) 

 

ȺɘəɧɜŬ 4: ɆŰŬ ŬɟɘůŰŮɟɎ űɤŰɞɔɟŬűɑŬ Ŭˊɧ ŬɜŬŰɟɞˊɐ (USA Utah, Canyonlonds, űɤŰɞɔɟŬűɑŬ Ŭˊɧ 

NovotnĨ. ɆŰŬ ŭŮɝɘŬ ůɢɏŭɘɞ ˊɞɡ ŬˊŮɘəɞɜɑɕŮɘ Űɖɜ ŬɜŬŰɟɞˊɐ  (ȷˊɧ NovotnĨ, 2013) 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης
 

22  

1. ɄŮɟɘůŰɟɞűɘəɐ ɞɚɑůɗɖůɖ  

ȼ ŮˊɘűɎɜŮɘŬ ɞɚɑůɗɖůɖɠ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ŮɑɜŬɘ əɞɑɚɖ ɐ əɡɚɘɜŭɟɘəɐ, ŬəɞɚɞɡɗɩɜŰŬɠ 

Űɘɠ ˊɟɞɦˊɎɟɢɞɡůŮɠ ŮˊɘűɎɜŮɘŮɠ ŬůɡɜɏɢŮɘŬɠ, ɛŮ ɛɘəɟɐ ˊŬɟŬɛɧɟűɤůɖ Űɞɡ ŰŮɛɎɢɞɡɠ ˊɞɡ 

ɞɚɘůɗŬɑɜŮɘ (ȺɘəɧɜŬ 5). 

 

2. ɀŮŰŬɗŮŰɘəɐ (ůŰɟɤɛŬŰɩŭŮɘɠ) ɞɚɑůɗɖůɖ. 

ȼ ŮˊɘűɎɜŮɘŬ ɞɚɑůɗɖůɖɠ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ŮɑɜŬɘ ůɢŮŭɧɜ ŮˊɑˊŮŭɖ əŬɘ Űɞ ŮŭŬűɘəɧ ɐ 

ɓɟŬɢɩŭŮɠ ɡɚɘəɧ (ɞɚɑůɗɖůɖ ŰŮɛɎɢɞɡɠ) əɘɜŮɑŰŬɘ əŬŰɎ ɛɐəɞɠ ŬɡŰɐɠ ˊɟɞɠ ŰŬ əɎŰɤ əŬɘ 

ˊɟɞɠ ŰŬ ɏɝɤ (ȺɘəɧɜŬ 6). Ⱦɡɟɑɤɠ ɖ əɑɜɖůɖ ŬɡŰɐ ŮɚɏɔɢŮŰŬɘ Ŭˊɧ Űɖɜ ɨˊŬɟɝɖ ŬůɡɜŮɢŮɘɩɜ 

ɧˊɤɠ ůŰɟɩůɖ, ɟɐɔɛŬŰŬ, ŭɘŬɟɟɐɝŮɘɠ əɚˊ. 

 

 

 

ɄɚŮɡɟɘəɏɠ ŮɝŬˊɚɩůŮɘɠ (spreads) 

ɆŰɘɠ ˊɚŮɡɟɘəɏɠ ŮɝŬˊɚɩůŮɘɠ ɖ əɑɜɖůɖ ůɡɜɞŭŮɨŮŰŬɘ Ŭˊɧ ŭɘŬŰɛɖŰɘəɏɠ əŬɘ ŮűŮɚəɡůŰɘəɏɠ 

ɟɤɔɛɏɠ. ȼ əɑɜɖůɖ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ŮˊɏəŰŬůɖ Űɖɠ ɓɟŬɢɧɛŬɕŬɠ ɐ ůɡɜŮəŰɘəɩɜ ŮŭŬűɩɜ 

ȺɘəɧɜŬ 6: ȾŬŰɞɚɑůɗɖůɖ ůŰɞ  Beatton River Valley, British Columbia, Canada, űɤŰɞɔɟŬűɑŬ Ŭˊɧ 

R®jean Couture, Canada Geological Survey (Highland, L.M. & Bobrowsky, 2008) . ɆŰŬ ŭŮɝɘɎ 

ŬˊŮɘəɞɜɑɕŮŰŬɘ Ɇɢɏŭɘɞ ˊɞɡ ŬˊŮɘəɞɜɑɕŮɘ Űɖɜ ɛŮŰŬɗŮŰɘəɐ ɞɚɑůɗɖůɖ (ȷˊɧ NovotnĨ, 2013) 

ȺɘəɧɜŬ 5: ɆŰŬ ŬɟɘůŰŮɟɎ ˊŮɟɘůŰɟɞűɘəɐ ɞɚɑůɗɖůɖ ůŰɖ ɁɏŬ ȻɖɚŬɜŭɑŬ. (Photograph by Michael J. 

Crozier, Encyclopedia of New Zealand, updated September 21, 2007.)  (Highland, L.M. & 

Bobrowsky, 2008)  ɆŰŬ ŭŮɝɘɎ ůɢɏŭɘɞ ˊɞɡ ŬˊŮɘəɞɜɑɕŮɘ Űɖɜ ˊŮɟɘůŰɟɞűɘəɐ ɞɚɑůɗɖůɖ ȷˊɧ (NovotnĨ, 

2013) 
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ˊɎɜɤ ůŮ ɛŬɚŬəɎ ŮŭŬűɘəɎ ɡɚɘəɎ ɧˊɤɠ ɟɏɞɡůŮɠ ˊɚŬůŰɘəɏɠ Ŭɟɔɑɚɞɡɠ ɐ ɚŮˊŰɧəɞəəŮɠ 

Ɏɛɛɞɡɠ əŬɘ ɘɚɨŮɠ ˊɞɡ ɟŮɡůŰɞˊɞɘɞɨɜŰŬɘ (ȺɘəɧɜŬ 7). 

 

 

 

Ʌɞɏɠ 

ɇɞ űŬɘɜɧɛŮɜɞ ŬɡŰɧ, ˊŬɟɞɡůɘɎɕŮɘ əɘɜɞɨɛŮɜɖ ɛɎɕŬ ɟŮɡůŰɞˊɞɘɖɛɏɜɤɜ ŮŭŬűɘəɩɜ ɡɚɘəɩɜ 

ɖ ɞˊɞɑŬ ɟɏŮɘ ŮˊɎɜɤ ůŮ ɛɘŬ Ɏɚɚɖ ůŰŬɗŮɟɐ ɛɎɕŬ. (ɟɞɏɠ ŮŭŬűɩɜ, ɟŮɨɛŬŰŬ ɔŬɘɩɜ, ɟŮɨɛŬŰŬ 

əɞɟɖɛɎŰɤɜ). ɇɞ űŬɘɜɧɛŮɜɞ ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɡˊɧ Űɘɠ ůɡɜɗɐəŮɠ ˊŮɟɘŮɢɧɛŮɜɖ 

ɡɔɟŬůɑŬɠ əŬɘ ɛŮ ŰŬɢɨŰɖŰŮɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɔɑɜɞɡɜ ŮɝŬɘɟŮŰɘəɎ ɛŮɔɎɚŮɠ (ȺɘəɧɜŬ 8).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȺɘəɧɜŬ 7: ɆŰŬ ŬɟɘůŰŮɟɎ űɤŰɞɔɟŬűɑŬ Ŭˊɧ Űɞ Sunset Lake, WASHINGTON, USA, 2001 

triggering factor - ůŮɘůɛɧɠ (Photo S.Kramer). ɆŰŬ ŭŮɝɘɎ ůɢɏŭɘɞ ˊɞɡ ŬˊŮɘəɞɜɑɕŮɘ Űɘɠ ˊɚŮɡɟɘəɏɠ 

ŮɝŬˊɚɩůŮɘɠ.  (ȷˊɧ NovotnĨ, 2013) 

ȺɘəɧɜŬ 8: ɆŰŬ ŬɟɘůŰŮɟɧ űɤŰɞɔɟŬűɑŬ Ŭˊɧ Űɖ ȸɟŬɕɘɚɑŬ. ɆŰɞ ůɖɛŮɑɞ 1 űŬɑɜŮŰŬɘ ɛɞɜɞˊɎŰɘ Ŭˊɧ ɟŮɨɛŬŰŬ 

əɞɟɖɛɎŰɤɜ əŬɘ ůŰɞ ůɖɛŮɑɞ 2 űŬɑɜŮŰŬɘ ɖ əŬɘɜɞɨɟɘŬ ɔɏűɡɟŬ ( ɖ ˊŬɚɘɎ əŬŰŬůŰɟɎűɖəŮ Ŭˊɧ ŰŬ ɟŮɨɛŬŰŬ 

əɞɟɖɛɎŰɤɜ). ūɤŰɞɔɟŬűɑŬ Ŭˊɧ J. NovotnĨ. ɆŰŬ ŭŮɝɘɎ ŬˊŮɘəɞɜɑɕŮŰŬɘ ůɢɏŭɘɞ Ŭˊɧ ɟŮɡůŰɞˊɞɑɖůɖ 

ŮŭɎűɞɡɠ. (ȷˊɧ NovotnĨ, 2013) 

2 

1 
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ɆɨɜɗŮŰŮɠ əɘɜɐůŮɘɠ: ȺɑɜŬɘ ɞɚɘůɗɐůŮɘɠ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ˊŮɟɘůůɧŰŮɟɞɡɠ Ŭˊɧ ɏɜŬɜ Űɨˊɞ 

əɑɜɖůɖɠ. ȼ əŬŰɞɚɑůɗɖůɖ ɝŮəɘɜɎŮɘ ɛŮ ɏɜŬɜ Űɨˊɞ əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ɛŮŰŬŰɟɏˊŮŰŬɘ  ůŮ 

əɎˊɞɘɞɜ Ɏɚɚɞɜ (ȺɘəɧɜŬ 9). 

 

 

Ⱥɟˊɡůɛɧɠ 

ɇɞ űŬɘɜɧɛŮɜɞ ŬɡŰɧ ŬɜŬűɏɟŮŰŬɘ ůŮ Ŭɟɔɏɠ ɏɤɠ ˊɞɚɨ Ŭɟɔɏɠ ɞɚɘůɗɐůŮɘɠ ŮŭŬűɘəɩɜ ɛŬɕɩɜ 

ˊɞɡ ŭŮɜ ŬɜŬˊŰɨůůɞɡɜ ŮűŮɚəɡůŰɘəɏɠ ɟɤɔɛɏɠ ɛŮ ŬˊɞŰɏɚŮůɛŬ ɜŬ ŮɑɜŬɘ ŭɨůəɞɚɞɠ ɞ 

ŮɜŰɞˊɘůɛɧɠ Űɖɠ ɕɩɜɖɠ ŭɟɎůɖɠ Űɞɡɠ ( ɞ ɛɖ ˊŮɟɘɞɟɘůɛɧɠ Űɞɡɠ ŮɝŮɚɑůůŮŰŬɘ ůŮ 

ˊŮɟɘůŰɟɞűɘəɐ ɞɚɑůɗɖůɖ). 

 

 

2.3 ɄŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ  
 

Ƀɘ ŭɡɜɎɛŮɘɠ ɞɘ ɞˊɞɑŮɠ Ůˊɘŭɟɞɨɜ ůŰɞɡɠ ůɢɖɛŬŰɘůɛɞɨɠ, űɏɟɜɞɜŰɎɠ Űɞɡɠ ůŮ əŬŰɎůŰŬůɖ 

ɘůɞɟɟɞˊɑŬɠ, ˊɟɞəŬɚɩɜŰŬɠ Űɞ űŬɘɜɧɛŮɜɞ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ, ɛˊɞɟŮɑ ɜŬ ˊɟɞɏɟɢɞɜŰŬɘ ŮɑŰŮ 

Ŭˊɧ ŮůɤŰŮɟɘəɎ, ŮɑŰŮ Ŭˊɧ ŮɝɤŰŮɟɘəɎ ŬɑŰɘŬ. ɇŬ ŬɑŰɘŬ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ (triggering) 

ɞűŮɑɚɞɜŰŬɘ ůŮ ɔŮɤɛɞɟűɞɚɞɔɘəɏɠ, űɡůɘəɏɠ əŬɘ ŬɜɗɟɩˊɘɜŮɠ ŭɘŮɟɔŬůɑŮɠ. ɆɡɔəŮəɟɘɛɏɜŬ: 

(ɀŬɟɑɜɞɠ & ɉɟɖůŰɎɟŬɠ, 2016) 

ũŮɤɛɞɟűɞɚɞɔɘəɏɠ ŭɘŮɟɔŬůɑŮɠ: 

¶ ɇŮəŰɞɜɘəɐ Ŭɜɨɣɤůɖ  

¶ ȺˊɑŭɟŬůɖ ˊŬɔŮŰɩɜɤɜ  

¶ ȷɜɨɣɤůɖ ɚɧɔɤ ɖűŬɘůŰŮɑɞɡ 

¶ ȹɘɎɓɟɤůɖ Űɖɠ ɓɎůɖɠ Űɞɡ ˊɟŬɜɞɨɠ Ŭˊɧ ˊɞŰɎɛɘŬ ɐ ɗɎɚŬůůŬ 

¶ ȹɘɎɓɟɤůɖ Űɖɠ ɓɎůɖɠ Űɞɡ ˊɟŬɜɞɨɠ  

¶ ȺůɤŰŮɟɘəɐ ŭɘɎɓɟɤůɖ  

¶ ūɧɟŰɘůɖ Ŭˊɧ űɡůɘəɐ ŬˊɧɗŮůɖ ůŰɖ ůŰɏɣɖ Űɞɡ ˊɟŬɜɞɨɠ  

¶ ȷˊɞɛɎəɟɡɜůɖ űɡŰɞəɎɚɖɣɖɠ 

 

ūɡůɘəɏɠ ŭɘŮɟɔŬůɑŮɠ 

¶ ȰɜŰɞɜɖ ɛɘəɟɐɠ ŭɘɎɟəŮɘŬɠ ɓɟɞɢɧˊŰɤůɖ 

¶ ȷˊɧŰɞɛɞ ɚɘɩůɘɛɞ ɢɘɞɜɘɞɨ  

ȺɘəɧɜŬ 9: ɆŰŬ ŭŮɝɘɎ ˊŮɟɘůŰɟɞűɘəɐ ɞɚɑůɗɖůɖ ˊɞɡ ɏɢŮɘ ɛŮŰŬŰɟŬˊŮɑ ůŮ ɟɞɐ 

ɛŮŰŬəɘɜɞɨɛŮɜɤɜ ɡɚɘəɩɜ. (ɅɃȻɃɆ, n.d.) ɆŰŬ ŭŮɝɘɎ ůɢɏŭɘɞ Ŭˊɧ ůɨɜɗŮŰɖ əŬŰɞɚɑůɗɖůɖ. 

(ȷˊɧ NovotnĨ, 2013) 
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¶ ɄŬɟŬŰŮŰŬɛɏɜɖ ɓɟɞɢɧˊŰɤůɖ 

¶ ȷˊɞůɎɗɟɤůɖ ɚɧɔɤ ˊŬɔŮŰɞɨ 

¶ ȷˊɞůɎɗɟɤůɖ Ŭˊɧ ŭɘɧɔəɤůɖ əŬɘ ůɡɟɟɑəɜɤůɖ ŮŭŬűɩɜ 

 

ȷɜɗɟɩˊɘɜŮɠ ŭɘŮɟɔŬůɑŮɠ 

¶ ūɧɟŰɘůɖ ůŰɞ ɛɏŰɤˊɞ ɐ ůŰɖ ůŰɏɣɖ Űɞɡ ˊɟŬɜɞɨɠ  

¶ ɈˊɞůəŬűɐ Űɖɠ ɓɎůɖɠ (ˊɞŭɎɟɘ ˊɟŬɜɞɨɠ) 

¶ ɈˊɞɓɎɗɛɘůɖ Űɖɠ ůŰɎɗɛɖɠ ůŮ ŰŬɛɘŮɡŰɐɟŮɠ  

¶ ȯɟŭŮɡůɖ  

¶ ȾŬəɐ ůɡɜŰɐɟɖůɖ ŬˊɞůŰɟŬɔɔɘůŰɘəɩɜ  

¶ ȹɘŬɟɟɞɐ ɡŭɎŰɤɜ Ŭˊɧ ŰŮɢɜɘəɎ ɏɟɔŬ  

¶ ȹɞɜɐůŮɘɠ ŰŮɢɜɖŰɏɠ  

¶ ȿŬŰɞɛŮɑŬ əŬɘ ɛŮŰŬɚɚŮɑŬ  

¶ ȷˊɞɣɑɚɤůɖ 

 

Ƀɘ əɨɟɘŮɠ ɧɛɤɠ ˊŬɟɎɛŮŰɟɞɘ ˊɞɡ ŮˊɖɟŮɎɕɞɡ Űɖɜ ŮɡůŰɎɗŮɘŬ Ůɜɧɠ ˊɟŬɜɞɨɠ ŮɑɜŬɘ: 

¶ ȼ əɚɑůɖ ŮˊɘűɎɜŮɘŬɠ ŮŭɎűɞɡɠ əŬɘ ɖ ŮůɤŰŮɟɘəɐ ɔŮɤɛŮŰɟɑŬ  

¶ Ƀ Űɨˊɞɠ Űɤɜ ɔŮɤɚɞɔɘəɩɜ ůɢɖɛŬŰɘůɛɩɜ (ɢŬɚŬɟɞɑ ůɢɖɛŬŰɘůɛɞɑ ɛˊɞɟɞɨɜ ɜŬ 
əɘɜɖɗɞɨɜ ˊɟɞɠ ŰŬ əŬŰɎɜŰɘ ŮɡəɞɚɧŰŮɟŬ Ŭˊɧ ŰŬ ɓɟŬɢɩŭɖ ɡɚɘəɎ) 

¶ ɇɞɜ ŭɡůɛŮɜɐ ˊɟɞůŬɜŬŰɞɚɘůɛɧ ůŰɟɩůɖɠ, ůɢɘůŰɧŰɖŰŬɠ, ŭɘŬəɚɎůŮɤɜ əŬɘ 

ɟɖɔɛɎŰɤɜ ɤɠ ˊɟɞɠ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɞɡ ˊɟŬɜɞɨɠ 

¶ ɄŬɟɞɡůɑŬ ŭɘŬŰɛɖɛɏɜɞɡ ɡɚɘəɞɨ ŮɑŰŮ Ŭˊɧ ˊŬɚɘɎ əŬŰɞɚɑůɗɖůɖ , ŮɑŰŮ Ŭˊɧ 
ŰŮəŰɞɜɘəɐ ŭɘŬŰŬɟŬɢɐ 

¶ ɄŬɟɞɡůɑŬ ɡɚɘəɞɨ Ŭɟɔɘɚɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ ɐ ˊɚŬůŰɘəɞɨ ɡɚɘəɞɨ ɢɤɟɑɠ ŬɜŰɞɢɐ 

¶ ȼ ˊŬɟɞɡůɑŬ ɡˊɧɔŮɘɞɡ ɐ ŮˊɘűŬɜŮɘŬəɞɨ ɜŮɟɞɨ. ȼ ˊɑŮůɖ Űɞɡ ɜŮɟɞɨ ˊɘɏɕŮɘ Űɞ ɡˊɧ 

ɞɚɑůɗɖůɖ ɛˊɚɞə ŮɑŰŮ ŬɡɝɎɜɞɜŰŬɠ Űɘɠ ɡŭɟɞůŰŬŰɘəɏɠ ŭɡɜɎɛŮɘɠ Űɞɡ ůŰɘɠ ŬɜɞɘɢŰɏɠ 

ŬůɡɜɏɢŮɘŮɠ, ŮɑŰŮ ŬɡɝɎɜɞɜŰŬɠ Űɘɠ ˊɘɏůŮɘɠ ˊɧɟɤɜ ůŰɘɠ ŬŭɘŬˊɏɟŬŰŮɠ ŬůɡɜɏɢŮɘŮɠ. 

ɀŮɘɩɜɞɜŰŬɘ ŭɖɚŬŭɐ ɞɘ ŮɜŮɟɔɏɠ ŰɎůŮɘɠ. 

¶ ȼ ŬˊɞůɎɗɟɤůɖ Űɞɡ ɡɚɘəɞɨ  

¶ ȼ ůŮɘůɛɘəɧŰɖŰŬ 

¶ ȼ ɖűŬɘůŰŮɘŬəɐ ŭɟŬůŰɖɟɘɧŰɖŰŬ 

¶ ȷɜɗɟɩˊɘɜɖ ˊŬɟɏɛɓŬůɖ  

 

 

2.4 ȺɡůŰɎɗŮɘŬ ɄɟŬɜɩɜ 
 

ɇŬ ˊɟŬɜɐ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ űɡůɘəɎ ɐ ŰŮɢɜɖŰɎ əŬɘ ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ɓɟŬɢɩŭɖɠ ɐ 

ŮŭŬűɘəɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ. ȰɜŬ űɡůɘəɧ ˊɟŬɜɏɠ ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ ɛˊɞɟŮɑ ɜŬ ŬůŰɞɢɐůŮɘ 

ɡˊɧ Űɖɜ ŮˊɑŭɟŬůɖ ɔŮɤɚɞɔɘəɩɜ, ŰŮəŰɞɜɘəɩɜ, űɡůɘəɩɜ ɐ ŮɝɤɔŮɜɩɜ ˊŬɟŬɔɧɜŰɤɜ. ɆŮ əɎɗŮ 

ˊɟŬɜɏɠ ɖ ŭɘŬűɞɟɎ ůŰɎɗɛɖɠ əŬɘ ɞɘ əɚɑůŮɘɠ ˊɞɡ Űɞ ɢŬɟŬəŰɖɟɑɕɞɡɜ ŭɖɛɘɞɡɟɔɞɨɜ ŭɡɜɎɛŮɘɠ 

ɓŬɟɨŰɖŰŬɠ. ȷɡŰɏɠ ɞɘ ŭɡɜɎɛŮɘɠ, ůŮ ůɡɜŭɡŬůɛɧ ÕŮ Űɘɠ ˊɘɏůŮɘɠ ˊɧɟɤɜ ˊɞɡ ŬůəɞɨɜŰŬɘ Ŭˊɧ 

Űɞ ɜŮɟɧ ůŰɞ ŮůɤŰŮɟɘəɧ Űɤɜ ůɢɖɛŬŰɘůɛɩɜ, ŭɖɛɘɞɡɟɔɞɨɜ ŭɘŬŰɛɖŰɘəɏɠ ŰɎůŮɘɠ ůŰɞ 

ŮůɤŰŮɟɘəɧ Űɞɡɠ əŬɘ ŰŮɑɜɞɡɜ ɜŬ ɛŮŰŬəɘɜɐůɞɡɜ Űɖɜ ɛɎɕŬ, ɞɨŰɤɠ ɩůŰŮ ɜŬ ŮɝɞɛŬɚɨɜɞɡɜ 

Űɞ ɏŭŬűɞɠ. ȼ ŭɘŬŰɛɖŰɘəɐ ŬɜŰɞɢɐ Űɞɡ ŮŭɎűɞɡɠ ŬɜŰɘŰɑɗŮŰŬɘ ůŰɘɠ ŰɎůŮɘɠ ŬɡŰɏɠ əŬɘ ůŰɖɜ 

ɧŰŬɜ  ŬɡŰɏɠ Űɖɜ ɡˊŮɟɓɞɨɜ, ŰɧŰŮ ɞŭɖɔɞɨɜ ůŮ ɗɟŬɨůɖ Űɞɡ ˊɟŬɜɞɨɠ əŬɘ ůŮ əŬŰɞɚɑůɗɖůɖ 

(Turner & Schuster, 1996). 

 

 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης
 

26  

1. ȺɡůŰɎɗŮɘŬ ˊɟŬɜɩɜ ɏɜŬɜŰɘ ůŰŬŰɘəɩɜ űɞɟŰɑɤɜ (ůŰŬŰɘəɏɠ ůɡɜɗɐəŮɠ) 

 

Ƀ əɨɟɘɞɠ ˊŬɟɎɔɞɜŰŬɠ Űɖɠ ŬůŰɎɗŮɘŬɠ Űɤɜ ˊɟŬɜɩɜ ŮɑɜŬɘ ɖ ɓŬɟɨŰɖŰŬ, ɖ ɞˊɞɑŬ 

ŰŮɑɜŮɘ ɜŬ ˊŬɟŬůɨɟŮɘ ˊɟɞɠ ŰŬ əɎŰɤ əŬɘ ˊɟɞɠ ŰŬ ɏɝɤ Űɖ ɛɎɕŬ Űɞɡ ŮŭɎűɞɡɠ. Ⱥˊɘˊɚɏɞɜ ɖ 

ŮɡůŰɎɗŮɘŬ Űɤɜ ˊɟŬɜɩɜ ŮɝŬɟŰɎŰŬɘ əŬɘ Ŭˊɧ Űɖ ůɡɜɞɢɐ (c- kPa) əŬɘ Űɖɜ ŮůɤŰŮɟɘəɐ Űɟɘɓɐ 

(ű-ɞ), ˊɞɡ ŰŮɑɜɞɡɜ ɜŬ ŭɘŬŰɖɟɐůɞɡɜ ůŮ ŮɡůŰɎɗŮɘŬ ŰŬ ɡɚɘəɎ ˊɞɡ ŬˊɞŰŮɚɞɨɜ Űɞ ˊɟŬɜɏɠ. 

ɇɏɚɞɠ, ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖ ůŰɟɩůɖ əŬɘ Űɖ əŬŰŬŰÕɖŰɘəɧŰɖŰŬ Űɞɡ ŮŭɎűɞɡɠ, Űɖɜ ŮˊɑŭɟŬůɖ 

Űɤɜ ŬŰɛɞůűŬɘɟɘəɩɜ ůɡɜɗɖəɩɜ əŬɘ Űɖɜ ŬˊɞůŰɟɎɔɔɘůɖ Űɞɡ ˊɟŬɜɞɨɠ  

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ Ŭɜ Űɞ ɡɚɘəɧ ˊɞɡ ɛŮɚŮŰɎŰŬɘ ŮɑɜŬɘ ɓɟŬɢɩŭŮɠ, ŰɧŰŮ ŬɜŬɛɏɜɞɜŰŬɘ 

ŬɜŬŰɟɞˊɏɠ, ŮˊɑˊŮŭŮɠ əŬɘ ůűɖɜɞŮɘŭɐɠ ɞɚɘůɗɐůŮɘɠ, Ůɜɩ ŬɜŰɑɗŮŰŬ ůŮ ŮŭŬűɘəɎ ɡɚɘəɎ əŬɘ 

ɏɜŰɞɜŬ ŭɘŬŰŬɟŬɔɛɏɜŮɠ ɓɟŬɢɧɛŬɕŬɠ ŬɜŬɛɏɜɞɜŰŬɘ əɡəɚɘəɏɠ ŬůŰɞɢɑŮɠ. ȰŰůɘ, 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŬɜɎɚɡůɖ ÕŮ ɛŮɗɧŭɞɡɠ ɞɟɘŬəɐɠ ɘůɞɟɟɞˊɑŬɠ, Ŭˊɧ Űɖɜ ɞˊɞɑŬ ˊɟɞəɨˊŰŮɘ 

ɏɜŬɠ ůɡɜŰŮɚŮůŰɐɠ, ˊɞɡ ŮəűɟɎɕŮɘ Űɞɜ ɓŬɗɛɧ ŬůűŬɚŮɑŬɠ ɐ Űɖɜ ŬɜŰɞɢɐ Űɞɡ ˊŮŰɟɩɛŬŰɞɠ 

ɏɜŬɜŰɘ ɗɟŬɨůɖɠ ɐ ɞɚɑůɗɖůɖɠ. Ƀ ůɡɜŰŮɚŮůŰɐɠ ŬɡŰɧɠ, ŮɑɜŬɘ ɞ ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ F, 

ɞ ɞˊɞɑɞɠ ɘůɞŭɡɜŬɛŮɑ ɛŮ Űɘɠ ŭɡɜɎɛŮɘɠ ˊɞɡ ůɡɔəɟɞŰɞɨɜ ɏɜŬɜŰɘ Űɖɠ ɞɚɑůɗɖůɖɠ, ˊɟɞɠ Űɘɠ 

ŭɡɜɎɛŮɘɠ ˊɞɡ ɤɗɞɨɜ ˊɟɞɠ ɞɚɑůɗɖůɖ. 

 

 

ȷɜ F<1, ŰɧŰŮ ɏɢɞɡɛŮ ŬůŰɞɢɑŬ 

ȷɜ F>1, ŰɧŰŮ ɏɢɞɡɛŮ ŮɡůŰɎɗŮɘŬ 

ȷɜ F=1, ŰɧŰŮ ɏɢɞɡɛŮ ɞɟɘŬəɐ ɘůɞɟɟɞˊɑŬ 

(1) 

 

Ƀɘ ŭɡɜɎɛŮɘɠ ˊɞɡ ůɡɔəɟɞŰɞɨɜ ɏɜŬɜŰɘ Űɖɠ ɞɚɑůɗɖůɖɠ ŮɑɜŬɘ ɖ əɎɗŮŰɖ ůɡɜɘůŰɩůŬ Űɞɡ 

ɓɎɟɞɡɠ ůŰɖɜ ŮˊɘűɎɜŮɘŬ, ɖ Űɟɘɓɐ əŬɘ ɖ ůɡɜɞɢɐ əŬŰɎ ɛɐəɞɠ Űɖɠ ŮˊɘűɎɜŮɘŬɠ ɞɚɑůɗɖůɖɠ. 

ȷɜŰɑɗŮŰŬ ɞɘ ŭɡɜɎɛŮɘɠ ˊɞɡ ɤɗɞɨɜ ˊɟɞɠ ɞɚɑůɗɖůɖ ŮɑɜŬɘ ɖ ˊŬɟɎɚɚɖɚɖ ůɡɜɘůŰɩůŬ Űɞɡ 

ɓɎɟɞɡɠ ɛŮ Űɖɜ ŮˊɘűɎɜŮɘŬ, ɖ ŭɨɜŬɛɖ Űɞɡ ɜŮɟɞɨ ɛɏůŬ ůŰɘɠ ŬůɡɜɏɢŮɘŮɠ, ɖ ŭɨɜŬɛɖ ˊɘɗŬɜɞɨ 

ůŮɘůɛɞɨ əŬɘ ɖ űɧɟŰɘůɖ (ŮɝɤŰŮɟɘəɧ ɓɎɟɞɠ) ŮˊɎɜɤ ůŰɞ ɡˊɧ ɞɚɑůɗɖůɖ ɛˊɚɞə. 

 

2. ȺɡůŰɎɗŮɘŬ ˊɟŬɜɩɜ ɏɜŬɜŰɘ ůŮɘůɛɘəɩɜ űɞɟŰɑɤɜ (ŭɡɜŬɛɘəɏɠ ůɡɜɗɐəŮɠ) 

 

ȼ Ůəŭɐɚɤůɖ Ůɜɧɠ ůŮɘůɛɞɨ ɛˊɞɟŮɑ ɜŬ ŮˊɘűɏɟŮɘ ůɖɛŬɜŰɘəɏɠ ˊŬɟŬɛɞɟűɩůŮɘɠ əŬɘ 

ɛŮŰŬŰɞˊɑůŮɘɠ, ɛɧɜɘɛŮɠ əŬɘ Õɖ, ůŰŬ ˊɟŬɜɐ (Ambraseys & Srbulov, 1995). ȷɡŰɧ 

ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ ŬɜŰɞɢɐ Űɞɡ ɡɚɘəɞɨ, Űɖ ůɨůŰŬůɖ Űɞɡ ˊɟŬɜɞɨɠ, əŬɗɩɠ əŬɘ Űɖɜ 

ŮŭŬűɘəɐ əɑɜɖůɖ. ȰŰůɘ ůɨɛűɤɜŬ ɛŮ Űɞɜ ȺȷȾ 2000 ɖ ŮɡůŰɎɗŮɘŬ Űɤɜ űɡůɘəɩɜ əŬɘ 

ŰŮɢɜɘŰɩɜ ˊɟŬɜɩɜ ůŮ ˊŮɟɑˊŰɤůɖ ůŮɘůɛɘəɐɠ űɧɟŰɘůɖɠ, ˊɟɏˊŮɘ ɜŬ ŮɚɏɔɢŮŰŬɘ ɛŮ ɗŮɩɟɖůɖ 

ˊɟɧůɗŮŰɤɜ ŮŭŬűɘəɩɜ ŮˊɘŰŬɢɨɜůŮɤɜ ˊɞɡ ŭɟɞɡɜ ůŰɖɜ ŮŭŬűɘəɐ ɛɎɕŬ.  

  

ɃɟɘɕɧɜŰɘŬ:  Ŭh= Ŭ́       (2) 

ȾŬŰŬəɧɟɡűɖ: Ŭɜ= 0.50Ŭ ́

 

ȳˊɞɡ  

Ŭ́ : ɖ ůŮɘůɛɘəɐ ŮˊɘŰɎɢɡɜůɖ ůɢŮŭɘŬůɛɞɨ Űɞɡ ˊɟŬɜɞɨɠ (0.5Ŭ ɔɘŬ ŰŬ űɡůɘəɎ ˊɟŬɜɐ əŬɘ 

(Ŭɓ+Ŭə)/2 ɔɘŬ ŰŬ ˊɟŬɜɐ ŬɜŬɢɤɛɎŰɤɜ, ɧˊɞɡ Ŭ ŮɑɜŬɘ ɖ ɕɩɜɖ ůŮɘůɛɘəɐɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ 

(ɓɚ. əŮűŬɚŬɑɞ 4.3 ɆŮɘůɛɘəɧŰɖŰŬ) 

ȷəɧɛɖ ůŰɖ ˊŮɟɑˊŰɤůɖ ɧˊɞɡ ŮɝŮŰɎɕɞɜŰŬɘ ɞɘ ŭɡɜŬɛɘəɏɠ ůɡɜɗɐəŮɠ ˊɟɏˊŮɘ ɜŬ ɚɖűɗɞɨɜ 

ɡˊɧɣɘɜ ɞɘ ůɡɜɗɐəŮɠ ŬˊɞůŰɟɎɔɔɘůɖɠ əŬɘ ɞɘ ˊɘɏůŮɘɠ ˊɧɟɤɜ ru.   

ɆɨɛűɤɜŬ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞ Ɏɟɗɟɞ 12 Űɞɡ DIN 4084 əŬɘ ŰŬ ůɢŮŰɘəɎ 

ɎɟɗɟŬ Űɞɡ ɘůɢɨɞɜŰɞɠ ȺȷȾ ɧŰɘ ˊɟɏˊŮɘ ɜŬ ŮɟɛɖɜŮɨɞɜŰŬɘ ɞɘ ůɡɜɗɐəŮɠ ůŰɘɠ ɞˊɞɑŮɠ 

ɓɟɑůəɞɜŰŬɘ ŰŬ ɔŮɤɡɚɘəɎ, ůɨɛűɤɜŬ ɛŮ Űɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ ɞ ɞˊɞɑɞɠ əŬɗɞɟɑɕŮɘ əŬɘ 
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Űɞɡɠ əŬŰɎ ˊŮɟɑˊŰɤůɖ ŮɚɎɢɘůŰɞɡɠ ŬˊŬɘŰɞɨɛŮɜɞɡɠ ůɡɜŰŮɚŮůŰɏɠ ŬůűŬɚŮɑŬɠ ɔɘŬ ɛɑŬ 

əŬŰɞɚɑůɗɖůɖ. 

 

Ŭ/Ŭ  ɆɡɜŭɡŬůɛɞɨ  1 2 3 4 5 6 7 8 

ɆŮɘůɛɧɠ Ɂ Ɂ Ɂ Ɂ Ƀ Ƀ Ƀ Ƀ 

ȷɜɩŰŬŰɖ ůŰɎɗɛɖ ɡˊɧɔŮɘɞɡ ɞɟɑɕɞɜŰŬ 50-

ŮŰɑŬɠ 

Ɂ Ɂ Ƀ Ƀ Ɂ Ɂ Ƀ Ƀ 

ȷůŰɞɢɑŬ Ŭɔɤɔɩɜ ŬˊɞůŰɟɎɔɔɘůɖɠ Ɂ Ƀ Ƀ Ɂ Ɂ Ƀ Ƀ Ɂ 

ɄŮɟɑˊŰɤůɖ űɧɟŰɘůɖɠ (DIN 1054, ȷɟɗɟɞ 

2.2) 

    3 2 1  

ȷˊŬɘŰɞɨɛŮɜɞɠ ůɡɜŰŮɚŮůŰɐɠ ŬůűŬɚŮɑŬɠ - - 1,0 - 1,2 1,3 1,4 - 

 
ɄɑɜŬəŬɠ 1: ȷˊŬɘŰɞɨɛŮɜɞɘ ůɡɜŰŮɚŮůŰɏɠ ŬůűŬɚŮɑŬɠ ůɨɛűɤɜŬ ɛŮ Űɞ Ɏɟɗɟɞ 12 Űɞɡ DIN 4084 əŬɘ ŰŬ 

ůɢŮŰɘəɎ ɎɟɗɟŬ Űɞɡ ɘůɢɨɞɜŰɞɠ ȺȷȾ 

ɧˊɞɡ : 

ɆŮɘůɛɧɠ 

Ɂ ɆŮɘůɛɧɠ ůɢŮŭɘŬůɛɞɨ ůɨɛűɤɜŬ ɛŮ Űɞɜ ȺȷȾ, ˊŬɟŬɔɟ. 5.4. 

Ƀ Ƀɢɘ ůŮɘůɛɧɠ. 

ȷɜɩŰŬŰɖ ůŰɎɗɛɖ ɡˊɞɔŮɑɞɡ ɞɟɑɕɞɜŰŬ 50-ŮŰɑŬɠ 

Ɂ ɄɟɞɓɚŮˊɧɛŮɜɖ ŬɜɩŰŬŰɖ ůŰɎɗɛɖ ɡˊɧɔŮɘɞɡ ɞɟɑɕɞɜŰŬ 50-ŮŰɑŬɠ. 

Ƀ ɄɟɞɓɚŮˊɧɛŮɜɖ ŮŰɐůɘŬ ŬɜɩŰŬŰɖ ůŰɎɗɛɖ ɡˊɧɔŮɘɞɡ ɞɟɑɕɞɜŰŬ. 

ȷůŰɞɢɑŬ Ŭɔɤɔɩɜ ŬˊɞůŰɟɎɔɔɘůɖɠ 

Ɂ Ƀɘ Ŭɔɤɔɞɑ ŬˊɞůŰɟɎɔɔɘůɖɠ ŭŮɜ ɏɢɞɡɜ əŬɛɑŬ ŮˊɑŭɟŬůɖ ůŰɖɜ  ŮŰɐůɘŬ ŬɜɩŰŬŰɖ 

ůŰɎɗɛɖ ɡˊɧɔŮɘɞɡ ɞɟɑɕɞɜŰŬ əŬɘ ůŰɖ ůŰɎɗɛɖ Űɖɠ 50-ŮŰɑŬɠ. 

Ƀ Ƀɘ Ŭɔɤɔɞɑ ŬˊɞůŰɟɎɔɔɘůɖɠ ŮˊɘŰɡɔɢɎɜɞɡɜ Űɞ ůŰɧɢɞ Űɞɡɠ  ɜŬ ŰŬˊŮɘɜɩůɞɡɜ Űɖɜ  

ŮŰɐůɘŬ ŬɜɩŰŬŰɖ ůŰɎɗɛɖ ɡˊɧɔŮɘɞɡ ɞɟɑɕɞɜŰŬ əŬɘ Űɖ ůŰɎɗɛɖ Űɖɠ 50-ŮŰɑŬɠ 

 

ũɘŬ Űɞɡɠ ůɡɜŭɡŬůɛɞɨɠ Ŭ/Ŭ 3, 5, 6 əŬɘ 7 ˊɟɏˊŮɘ ɜŬ ɡˊɞɚɞɔɑɕɞɜŰŬɘ ˊɎɜŰɞŰŮ 

ůɡɜŰŮɚŮůŰɏɠ ŬůűŬɚŮɑŬɠ. Ƀ ůɡɜŭɡŬůɛɧɠ ɛŮ Ŭ/Ŭ 8 ˊɟɏˊŮɘ ɜŬ ɚŬɛɓɎɜŮŰŬɘ ɡˊɧɣɖ ůŰɘɠ 

ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ɖ ŬˊŬɘŰɞɨɛŮɜɖ ŰŬˊŮɑɜɤůɖ Űɖɠ ůŰɎɗɛɖɠ Űɞɡ ɡˊɞɔŮɑɞɡ ɞɟɑɕɞɜŰŬ ŮɑɜŬɘ 

ɛŮɔɎɚɖ. 

 

 

2.5 ɀɏŰɟŬ ŬɜŰɘůŰɖɟɑɝŮɤɜ ˊɟŬɜɩɜ  
 

ɀŮŰɎ Ŭˊɧ əɎɗŮ ɔŮɤɚɞɔɘəɐ ɏɟŮɡɜŬ əŬɘ ŬűɧŰɞɡ ɓɟŮɗŮɑ ɞ Űɨˊɞɠ ŬůŰɞɢɑŬɠ Űɞɡ 

ˊɟŬɜɞɨɠ, ɞ ŬˊɩŰŮɟɞɠ ůəɞˊɧɠ Űɞɡ ɔŮɤɚɧɔɞɡ ŮɑɜŬɘ ɜŬ ɓɟŮɘ ŰŬ ɛɏŰɟŬ ŬɜŰɘůŰɐɟɘɝɖɠ ˊɞɡ 

ˊɟɏˊŮɘ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ůŰɞ ˊɟŬɜɏɠ ɔɘŬ ɜŬ ŮɡůŰŬɗŮɑ. ɇŬ ɛɏŰɟŬ ŬɜŰɘůŰɐɟɘɝɖɠ 

ɢɤɟɑɕɞɜŰŬɘ ůŮ ˊŬɗɖŰɘəɎ, ŮɜŮɟɔɖŰɘəɎ əŬɘ ɓŮɚŰɑɤůɖ ˊɞɘɧŰɖŰŬɠ Űɖɠ ɓɟŬɢɧɛŬɕŬɠ. ɇŬ 

ˊŬɗɖŰɘəɎ ɛɏŰɟŬ Ůɛˊɞŭɑɕɞɡɜ ŰŬ ŰŮɛɎɢɖ ˊɞɡ ɏɢɞɡɜ ɛŮŰŬəɘɜɖɗŮɑ ɜŬ ˊɟɞəŬɚɏůɞɡɜ ɕɖɛɘɏɠ, 

ɏɢɞɡɜ ɛɘəɟɧŰŮɟɞ əɧůŰɞɠ əŬɘ ůɡɜŭɡɎɕɞɜŰŬɘ ɛŮ ˊɟɞŮɘŭɞˊɞɘɖŰɘəɏɠ ɛŮɗɧŭɞɡɠ (ɧŰŬɜ ɏɢɞɡɜ 

ůɡɛɓŮɑ ɖ ɗŬ ůɡɛɓɞɨɜ ɛŮŰŬəɘɜɐůŮɘɠ). ɇŬ ŮɜŮɟɔɖŰɘəɎ ɛɏŰɟŬ ŬˊɞŰŮɚɞɨɜ Űɖɜ ˊɟɩŰɖ əŬɘ 

ˊɘɞ ɎɛŮůɖ ɚɨůɖ ůŰɞ ˊɟɧɓɚɖɛŬ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ, ŭɘɧŰɘ ɛŮɘɩɜɞɡɜ Űɖ ˊɘɗŬɜɧŰɖŰŬ 

ɞˊɞɘŬůŭɐˊɞŰŮ ɛŮŰŬəɑɜɖůɖɠ. ȷɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ŮɑŰŮ ɛŮɘɩɜɞɜŰŬɠ Űɘɠ ŭɡɜɎɛŮɘɠ ˊɞɡ 

ɟ́ɞəŬɚɞɨɜ Űɖɜ ɞɚɑůɗɖůɖ ɐ ŬɡɝɎɜɞɜŰŬɠ Űɘɠ ŭɡɜɎɛŮɘɠ ˊɞɡ ŬɜŰɘŰɑɗŮɜŰŬɘ ůŰɖɜ ɞɚɑůɗɖůɖ. 
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ȰŰůɘ ˊɟɞŰŮɑɜɞɜŰŬɘ əɎˊɞɘŬ ɛɏŰɟŬ ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ŭɘŬŰŮŰŬɔɛɏɜŬ ůŮ ŰɏůůŮɟɘɠ ɞɛɎŭŮɠ: 1) 

Űɖɜ Űɟɞˊɞˊɞɑɖůɖ Űɖɠ ɔŮɤɛŮŰɟɑŬɠ Űɤɜ ˊɟŬɜɩɜ, 2) Űɖɜ ŬˊɞůŰɟɎɔɔɘůɖ, 3) Űɘɠ 

ŭɘŬŰɖɟɞɨɛŮɜŮɠ ŭɞɛɏɠ əŬɘ 4) Űɖɜ ŮůɤŰŮɟɘəɐ Ůɜɑůɢɡůɖ Űɤɜ ˊɟŬɜɩɜ (Popescu, 2002). 

 

 

 

ɄɑɜŬəŬɠ 2 :ɀɏŰɟŬ ŬˊɞəŬŰɎůŰŬůɖɠ əŬŰɞɚɘůɗɐůŮɤɜ (ɄɞɚɡəɟɏŰɖɠ, 2013) 
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ɆɢɐɛŬ 1: ȷɚɚŬɔɐ ůŰɖ ɔŮɤɛŮŰɟɑŬ Űɞɡ ˊɟŬɜɞɨɠ (Ŭˊɧ ȹɖɛɘŰɟɘɎəɖ, 2014) 

ɆɢɐɛŬ 2: ȹɘɎŰŬɝɖ ůɡɜŭɡŬůɛɏɜɤɜ ɏɟɔɤɜ ŮəůəŬűɩɜ əŬɘ əŬŰŬůəŮɡɐɠ ŬɜŰɑɓŬɟɤɜ (Ŭˊɧ 

ȹɖɛɘŰɟɘɎəɖ, 2014) 
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ɆɢɐɛŬ 4 ɀɏŰɟŬ ŭɘŮɡɗɏŰɖůɖɠ Űɖɠ ŮˊɘűŬɜŮɘŬəɐɠ Ŭˊɞɟɟɞɐɠ əŬɘ ɛɏŰɟŬ ŮəŰɧɜɤůɖɠ Űɖɠ 

ɡŭɟɞůŰŬŰɘəɐɠ ˊɑŮůɖɠ.(ɔŮɤŰɟɐůŮɘɠ ɔɘŬ Űɖɜ ŮəŰɧɜɤůɖ Űɤɜ ˊɘɏůŮɤɜ əŬɘ ɖ 

ŬˊɞůŰɟŬɔɔɘůŰɘəɐ ůŰɞɎ ůŰɖ ɓɎůɖ Űɞɡ ŰŮɢɜɖŰɞɨ ˊɟŬɜɞɨɠ) (Ŭˊɧ ȹɖɛɘŰɟɘɎəɖ, 2014) 

 

ɆɢɐɛŬ 3 ɇɞɑɢɞɠ ŬɜŰɘůŰɐɟɘɝɖɠ (Ŭˊɧ ȹɖɛɘŰɟɘɎəɖ, 2014) 
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2.6 ȷˊɞŰɨˊɤůɖ əŬŰɞɚɘůɗɐůŮɤɜ ɛŮ  ɢɟɐůɖ UAV (Unmanned Aerial 

Vehicle ï ɀɖ ŮˊŬɜŭɟɤɛɏɜɞ ŬŮɟɧɢɖɛŬ) 
 

ũɘŬ Űɖɜ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ɔŮɤɚɞɔɘəɐ əŬɘ ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɐ ɢŬɟŰɞɔɟɎűɖůɖ, 

ŮɝŮŰɎɕŮŰŬɘ ɛɏůɤ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ, ɖ ɢɟɐůɖ ɜɏɤɜ ůɨɔɢɟɞɜɤɜ ɛŮɗɧŭɤɜ, 

ɧˊɤɠ ŮɑɜŬɘ ɖ ɢɟɐůɖ Űɞɡ UAV (Unmanned Aerial Vehicle). ɀɏůɤ Űɞɡ UAV 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɚɐɣɖ ŬŮɟɞűɤŰɞɔɟŬűɘɩɜ ɔɘŬ Űɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɞɘ ɞˊɞɑŮɠ ɏˊŮɘŰŬ 

ŬɜŬɚɨɗɖəŬɜ ɛŮ Űɖɜ ɢɟɐůɖ Űɖɠ űɤŰɞɔɟŬɛɛŮŰɟɑŬɠ.   

ūɤŰɞɔɟŬɛɛŮŰɟɑŬ ɞɜɞɛɎɕŮŰŬɘ çȼ ŰŮɢɜɘəɐ əŬŰɎ Űɖɜ ɞˊɞɑŬ ɚŬɛɓɎɜɞɜŰŬɘ ŰɟɘůŭɘɎůŰŬŰŮɠ 

ˊɚɖɟɞűɞɟɑŮɠ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɛɏůɤ ŭɨɞ ɐ ˊŮɟɘůůɧŰŮɟɤɜ űɤŰɞɔɟŬűɘɩɜ Űɞɡ ɑŭɘɞɡ 

ŬɜŰɘəŮɘɛɏɜɞɡ, ɚŬɛɓŬɜɧɛŮɜŮɠ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɏɠ ɔɤɜɑŮɠè (Vasuki et al., 2014). ȼ Ůɝɏɚɘɝɖ 

Űɤɜ ɜɏɤɜ ŰŮɢɜɞɚɞɔɘəɩɜ ŮˊɘŰŮɡɔɛɎŰɤɜ ɏɢŮɘ ɞŭɖɔɐůŮɘ ůŰɖɜ ɚɐɣɖ ŰɟɘůŭɘɎůŰŬŰɤɜ 

ˊɚɖɟɞűɞɟɘɩɜ ɡɣɖɚɐɠ ŬɜɎɚɡůɖɠ, ŰŮɢɜɞɚɞɔɑŮɠ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŰɖɜ ůɎɟɤůɖ ŮˊɘűŬɜŮɘɩɜ 

ɛŮ Űɖɜ ɢɟɐůɖ laser (Bemis et al., 2014).  ȼ ŭɘŬŭɘəŬůɑŬ ɚɐɣɖɠ Űɤɜ ŭŮŭɞɛɏɜɤɜ ŮɑɜŬɘ 

ŮɝŬɘɟŮŰɘəɎ ɢɟɞɜɞɓɧɟŬ ŬɚɚɎ əŬɘ Ŭəɟɘɓɐ, əŬɗɘůŰɩɜŰŬɠ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ŰŮɢɜɞɚɞɔɑŬ ɜŬ 

ŬˊɞŰŮɚŮɑ ŭɘŬŭɘəŬůɑŬ ɡɣɖɚɞɨ əɧůŰɞɡɠ. ɋɠ ŬˊɞŰɏɚŮůɛŬ, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɚɞɔɘůɛɘəɎ 

ˊɞɡ ŮəɛŮŰŬɚɚŮɨɞɜŰŬɘ Űɖɜ űɤŰɞɔɟŬɛɛŮŰɟɑŬ, ɛŮɛɞɜɤɛɏɜŬ ɐ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ 

ˊɟɞŬɜŬűŮɟɧɛŮɜŬ ůɡůŰɐɛŬŰŬ (Bemis et al., 2014) 

ɇŬ UAV ɏɢɞɡɜ ŮɔəŬŰŮůŰɖɛɏɜɞɡɠ ŬɘůɗɖŰɐɟŮɠ, ɧˊɤɠ ŮɑɜŬɘ ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɞɘ ɛɞɜɎŭŮɠ 

ŬŭɟŬɜŮɘŬəɐɠ əɑɜɖůɖɠ (IMU) əŬɘ ŰŬ ɔɡɟɞůəɧˊɘŬ. Ƀɘ ŬɘůɗɖŰɐɟŮɠ ŬɡŰɞɑ ŮɜŰɞˊɑɕɞɡɜ əŬɘ 

ŭɘŬɛɞɟűɩɜɞɡɜ Űɖɜ ŮɡɗɡɔɟɎɛɛɘůɖ əŬɘ Űɖɜ ɗɏůɖ Űɞɡ ŬŮɟɞɢɐɛŬŰɞɠ (Colomina & Molina, 

2014, Siebert & Teizer, 2014, Vasuki et al., 2014). ȷəɧɛɖ ˊŬɟɏɢŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ 

ůɡɜŭɡɎɕŮŰŬɘ ůŮ ŬɡŰɐ Űɖ ɛɏɗɞŭɞ Űɞ ɢŬɛɖɚɧ əɧůŰɞɠ ɛŮ Űɖɜ ɡɣɖɚɐ ŬəɟɑɓŮɘŬ. ɄɟɧəŮɘŰŬɘ 

ɞɡůɘŬůŰɘəɎ ɔɘŬ ɢɟɐůɖ Űɞɡ ɄŬɔəɧůɛɘɞɡ ɆɡůŰɐɛŬŰɞɠ ũŮɤŬɜŬűɞɟɎɠ (GPS) ɔɘŬ Űɞɜ 

ŮɜŰɞˊɘůɛɧ Űɖɠ ɗɏůɖɠ Űɞɡ ŬŮɟɞɢɐɛŬŰɞɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ůŮ ɞˊɞɘɞŭɐˊɞŰŮ ůɖɛŮɑɞ 

Űɖɠ ũɖɠ (Siebert & Teizer, 2014, Colomina & Molina, 2014, Bemis et al., 2014). ɀɑŬ 

Ůˊɘˊɚɏɞɜ ˊŬɟɞɢɐ Űɖɠ ɢɟɐůɖɠ UAV ŮɑɜŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ɚɐɣɖɠ ɔŮɤŬɜŬűŮɟɛɏɜɤɜ 

ɆɢɐɛŬ 5: ɇɟɧˊɞɘ ɚŮɘŰɞɡɟɔɑŬɠ ˊŬůůɎɚɤɜ ůŮ əŬŰɞɚɑůɗɖůɖ (Ŭˊɧ ȹɖɛɘŰɟɘɎəɖ, 2014) 
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ŭŮŭɞɛɏɜɤɜ ɡɣɖɚɐɠ ŬəɟɑɓŮɘŬɠ (űɤŰɞɔɟŬűɑŮɠ, ɓɑɜŰŮɞ əŰɚ)  ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ɔɘŬ 

ɛŮɔɎɚŮɠ ŬˊɞůŰɎůŮɘɠ. ȷɡŰɧ  ɔɑɜŮŰŬɘ ɛŮ Űɖ ɢɟɐůɖ ɣɖűɘŬəɩɜ űɤŰɞɔɟŬűɘəɩɜ ɛɖɢŬɜɩɜ 

əŬɘ əŬɛŮɟɩɜ ˊŬɟŬɔɤɔɐɠ ɓɑɜŰŮɞ, ɛŮ ɛɘəɟɧ ɓɎɟɞɠ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ɕɤɜŰŬɜɐ 

ŬˊŮɘəɧɜɘůɖ Űɤɜ ˊɚɖɟɞűɞɟɘɩɜ ˊɞɡ ɏɢɞɡɜ ɚɖűɗŮɑ ůŮ ɛɑŬ ŬˊɞɛŬəɟɡůɛɏɜɖ ɓɎůɖ, əŬɘ Űɖ 

ɢɟɐůɖ GPS (Siebert & Teizer, 2014, Bemis et al., 2014). ȰŰůɘ əŬŰŬɚɐɔɞɡɛŮ ůŰɞ 

ůɡɛˊɏɟŬůɛŬ, ɧŰɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ ˊɚŮɞɜɏəŰɖɛŬ Űɤɜ UAV ŮɑɜŬɘ ɧŰɘ ŰɟɞűɞŭɞŰɞɨɜ ɎɛŮůŬ 

əŬɘ ɔɟɐɔɞɟŬ Űɞɜ Ɏɜɗɟɤˊɞ ɛŮ űɤŰɞɔɟŬűɑŮɠ Ŭˊɧ ŭɞɛɏɠ əŬɘ ůɖɛŮɑŬ ŰŬ ɞˊɞɑŬ ŭŮɜ 

ŮɜŰɞˊɑɕɞɜŰŬɘ ɛŮ ŮɡəɞɚɑŬ ɛŮ ɔɡɛɜɧ ɛɎŰɘ. 

ɀŮŰɎ Ŭˊɧ Űɖɜ ɚɐɣɖ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ɛɏůɤ Űɞɡ UAV ŰŮɚɘəɧɠ ůəɞˊɧɠ ŮɑɜŬɘ ɖ 

ŭɡɜŬŰɧŰɖŰŬ əŬŰŬůəŮɡɐɠ ŰɟɘůŭɘɎůŰŬŰɤɜ Ůɘəɧɜɤɜ, ɞɘ ɞˊɞɑŮɠ ˊŬɟɏɢɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ 

ɧˊɤɠ ɖ ŰɞˊɞɗŮůɑŬ, ɖ ɚŮˊŰɞɛŮɟɐɠ ŮˊɘűŬɜŮɘŬəɐ ɔŮɤɛŮŰɟɑŬ əŬɘ ɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧɠ.  ȰŰůɘ 

ɚɞɘˊɧɜ əŬŰŬůəŮɡɎɕŮŰŬɘ ɏɜŬ ŰɟɘůŭɘɎůŰŬŰɞ ůɨɜɜŮűɞ ůɖɛŮɑɤɜ (3D point cloud) Űɞ ɞˊɞɑɞ 

ɗŬ ɓɞɖɗɐůŮɘ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ŰŮɚɘəɞɨ ɣɖűɘŬəɞɨ ɛɞɜŰɏɚɞɡ ŮŭɎűɞɡɠ (DEM) ɛŮ 

ůəɞˊɧ ɜŬ ŮɝŬɢɗŮɑ ɏɜŬ űɤŰɞɛɤůŬɥəɧ ɐ ɖ ɡűɐ Űɖɠ ŮˊɘűɎɜŮɘŬɠ (Vasuki et al., 2014). Ƀ 

əŬŰɎɚɚɖɚɞɠ ůɡɜŭɡŬůɛɧɠ ŬɡŰɩɜ Űɤɜ Ůɘəɧɜɤɜ ɛŮ ɔŮɤɚɞɔɘəɞɨɠ ɢɎɟŰŮɠ ɗŬ ɞŭɖɔɐůŮɘ ůŰɖɜ 

əŬŰŬůəŮɡɐ ɞˊŰɘəɩɜ ɛɞɜŰɏɚɤɜ ˊɞɡ ɗŬ Ŭűɞɟɞɨɜ Űɧůɞ Űɖɜ əɚŬůůɘəɐ ɧůɞ əŬɘ Űɖɜ ŰŮɢɜɘəɐ 

ɔŮɤɚɞɔɑŬ əŬɘ ɔŮɤűɡůɘəɐ (Vasuki et al., 2014). ɇɏɚɞɠ ˊɟɏˊŮɘ ɜŬ ŰɞɜɘůŰŮɑ ɧŰɘ ɖ ɛŮɔɎɚɖ 

Ůɝɏɚɘɝɖ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŰŮɢɜɞɚɞɔɑŬɠ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɚɐɣɖɠ ŬɟəŮŰɩɜ ɣɖűɘŬəɩɜ 

ŭŮŭɞɛɏɜɤɜ ŬəɟɑɓŮɘŬɠ ŮəŬŰɞůŰɞɨ, ůŮ ɛɧɚɘɠ ɚɑɔŬ ɚŮˊŰɎ (Vasuki et al., 2014). 

 

 

 

 

 

ȹɘɎɔɟŬɛɛŬ 1: ɆŰɞ ŭɘɎɔɟŬɛɛŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɛŮɗɞŭɞɚɞɔɑŬ űűɤŰɞɔɟŬɛɛŮŰɟɑŬɠ 

ɛŮ ůɡɔəŮəɟɘɛɏɜŬ ɓɐɛŬŰŬ (Bemis et al., 2014)  
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3. ȾȷɇɃȿȽɆŪȼɆȺȽɆ ɄɃɈ ȺɁȺɅũɃɄɃȽɃɈɁɇȷȽ ȷɄɃ 

ɆȺȽɆɀɃ 

 

Ƀɘ ůŮɘůɛɞɑ ɏɢɞɡɜ ŬɜŬɔɜɤɟɘůŰŮɑ Ŭˊɧ Űɞ ˊŬɟŮɚɗɧɜ ɤɠ əɨɟɘŬ ŬɘŰɑŬ 

əŬŰɞɚɘůɗɐůŮɤɜ, ůɨɛűɤɜŬ ɛŮ Űɞɜ (Keefer, 1984). Ƀɘ əŬŰɞɚɘůɗɐůŮɘɠ ŮɑɜŬɘ ɏɜŬ Ŭˊɧ ŰŬ 

ˊɘɞ əŬŰŬůŰɟɞűɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ɘůɢɡɟɩɜ ůŮɘůɛɘəɩɜ ŭɞɜɐůŮɤɜ, Ůɜɩ Űɘɠ 

ˊŮɟɘůůɧŰŮɟŮɠ űɞɟɏɠ ɖ əŬŰŬůŰɟɞűɐ ˊɞɡ ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ ŮɑɜŬɘ ˊɘɞ 

ɏɜŰɞɜɖ ůŮ əɚɑɛŬəŬ ɕɖɛɘɩɜ əŬɘ Ŭɜɗɟɩˊɘɜɤɜ ŬˊɩɚŮɘɩɜ  Ŭˊɧ Űɖɜ əŬŰŬůŰɟɞűɐ ˊɞɡ 

ˊɟɞəŬɚŮɑŰŬɘ Ŭˊɧ Űɖɜ ɑŭɘŬ Űɖ ůŮɘůɛɘəɐ ŭɧɜɖůɖ (Jibson et al., 2000). Ƀɘ əŬŰɞɚɘůɗɐůŮɘɠ 

ˊɞɡ ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ ɛɏŰɟɘɞɡɠ ɏɤɠ ɘůɢɡɟɞɨɠ ůŮɘůɛɞɨɠ ɛˊɞɟŮɑ ɜŬ ɓɟɑůəɞɜŰŬɘ ŮɑŰŮ 

əɞɜŰɎ ůŮ ŮɜŮɟɔɎ ɟɐɔɛŬŰŬ ŮɑŰŮ ůŰɖɜ əɞɜŰɎ ůŰɞ ŮˊɑəŮɜŰɟɞ. Ƀɘ ɘůɢɡɟɏɠ ůŮɘůɛɘəɏɠ 

ŭɞɜɐůŮɘɠ ŭɘŬŰŬɟɎůůɞɡɜ Űɖɜ ɘůɞɟɟɞˊɑŬ Űɤɜ ˊɟŬɜɩɜ ɛŮŰŬɓɎɚɚɞɜŰŬɠ Űɘɠ ŰɎůŮɤɜ ˊɞɡ 

ŬůəɞɨɜŰŬɘ ůŮ ŬɡŰɎ, ˊɟɞəŬɚɩɜŰŬɠ ɏŰůɘ əŬŰɞɚɘůɗɐůŮɘɠ, ɚɧɔɤ ŭɖɛɘɞɡɟɔɑŬɠ ŮɚŬůŰɘəɩɜ 

əɡɛɎŰɤɜ ŭɘŬűɞɟŮŰɘəɐɠ ůɡɢɜɧŰɖŰŬɠ ůŰŬ ɔŮɤɡɚɘəɎ. 

ȼ ɛŮɚɏŰɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ˊɞɡ ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ ůŮɘůɛɘəɏɠ ŭɞɜɐůŮɘɠ 

ůɢŮŰɑɕɞɜŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ůŮɘůɛɞɨ əŬɘ ɛŮ ŭɘɎűɞɟɞɡɠ ˊŬɟɎɔɞɜŰŮɠ 

ŬɚɚɎ əŬɘ Űɖ ůɡůɢɏŰɘůɖ ŬɡŰɩɜ Űɤɜ ˊŬɟŬɔɧɜŰɤɜ  ɛŮŰŬɝɨ Űɞɡɠ (Keefer, 1984) ɇɏŰɞɘɞɘ 

ŮɑɜŬɘ ɞɘ Ůɝɐɠ (Keefer, 1984):  

1. ȼ ɛɏɔɘůŰɖ ŬˊɧůŰŬůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ Ŭˊɧ Űɞ ŮˊɑəŮɜŰɟɞ Űɞɡ ůŮɘůɛɞɨ. 

2. ȼ ɛɏɔɘůŰɖ ŬˊɧůŰŬůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ Ŭˊɧ Űɖɜ ŮˊɘűŬɜŮɘŬəɐ ŭɘɎɟɟɖɝɖ Űɞɡ 
ɟɐɔɛŬŰɞɠ 

3. ȼ ɏəŰŬůɖ Űɖɠ ˊŮɟɘɞɢɐɠ ˊɞɡ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ ɚɧɔɤ 
ůŮɘůɛɘəɐɠ ŭɧɜɖůɖɠ  

4. ȼ ŮɚɎɢɘůŰɖ ůŮɘůɛɘəɐ ɏɜŰŬůɖ əŬŰɎ Űɖɜ ɞˊɞɑŬ ˊɟɞəŬɚɞɨɜŰŬɘ ɞɘ əŬŰɞɚɘůɗɐůŮɘɠ 

 

ȰŰůɘ  ɏɢŮɘ ŮɜŰɞˊɑůŮɘ Ŭˊɧ ŭɘɎűɞɟɞɡɠ ŮɟŮɡɜɖŰɏɠ, ɖ ůɨɜŭŮůɖ ŬɜɎɛŮůŬ ůŰɖɜ əŬŰŬɜɞɛɐ Űɤɜ 

əŬŰɞɚɘůɗɐůŮɤɜ ɛŮ ŰɞˊɞɔɟŬűɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ. ɀɏůɤ Űɖɠ ˊŬɟŬŰɐɟɖůɖɠ Űɤɜ 

əŬŰɞɚɘůɗɐůŮɤɜ ɛŮŰɎ Ŭˊɧ ůŮɘůɛɧ ˊɟɞəɨˊŰŮɘ Űɞ ɓŬůɘəɧ ůɡɛˊɏɟŬůɛŬ ɧŰɘ ɖ 

ˊɟɞəŬɚɞɨɛŮɜɖ ɘůɢɡɟɐ ŮŭŬűɘəɐ əɑɜɖůɖ ŮɜɘůɢɨŮŰŬɘ ůŮ ˊŮɟɘɞɢɏɠ ɛŮ ŬˊɧŰɞɛɖ ɛɞɟűɞɚɞɔɑŬ 

(Harp & Jibson, 2002), Jibson et al., 2000) Ůɜɩ ŬˊɞůɓɏɜŮŰŬɘ, ɢɤɟɑɠ ɜŬ ɡˊɎɟɢŮɘ Ŭəɧɛɖ 

ŮɜɧɟɔŬɜɖ ŬˊɧŭŮɘɝɖ, ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ ɏɢɞɡɜ Űɖ ɛɞɟűɐ əɞɘɚɎŭŬɠ (Harp et al., 2014).  

ɆɨɛűɤɜŬ ɛŮ Űɞ (Kieffer & Rathje, 2011), ɞɘ ˊɟɞɦˊɞɗɏůŮɘɠ ɔɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ 

əŬŰɞɚɑůɗɖůɖɠ ŮɑɜŬɘ ɞɘ Ůɝɐɠ:  

¶ ȼ ɨˊŬɟɝɖ ŬůɗŮɜɞɨɠ əŬɘ ˊŬɟŬɛɞɟűɤɛɏɜɞɡ ɔŮɤɚɞɔɘəɞɨ (Harp & Jibson, 

2002) 

¶ ȺɝŬɘɟŮŰɘəɎ ɡɣɖɚɐ ůŰɎɗɛɖ ɡˊɧɔŮɘɞɡ ɜŮɟɞɨ Űɧůɞ ůŮ ɓɎɗɞɠ ɧůɞ əŬɘ ůŰŬ 
ŬɜɩŰŮɟŬ ůŰɟɩɛŬŰŬ  

¶ Ɉɣɖɚɏɠ Űɘɛɏɠ ɘůɢɡɟɐɠ ŮŭŬűɘəɐɠ əɑɜɖůɖɠ 

 

ɇŬ ɡɚɘəɎ, ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ ˊɘɞ ŮˊɘŭŮəŰɘəɎ ůŮ əŬŰɞɚɑůɗɖůɖ ˊɟɞəŬɚɞɨɛŮɜɖ Ŭˊɧ ůŮɘůɛɘəɐ 

ŭɧɜɖůɖ ůɨɛűɤɜŬ ɛŮ Űɞɜ (Keefer, 1984), ŮɑɜŬɘ : 

 

1. ɞɘ űŰɤɢɎ ůɡɔəɞɚɚɖɛɏɜɞɘ ɓɟŬɢɩŭŮɘɠ ůɢɖɛŬŰɘůɛɞɑ, 

2. ɞɘ ɛŮɔŬɚɨŰŮɟɖɠ ŬɜŰɞɢɐɠ ɓɟŬɢɩŭŮɘɠ ůɢɖɛŬŰɘůɛɞɑ ɛŮ ɛŮɔɎɚɖɠ Ůɛɛɞɜɐɠ 

ŬůɡɜɏɢŮɘŮɠ ɞɘ ɞˊɞɑŮɠ ŬɜŬŰɏɚɚɞɡɜ ůŰɞ ˊɟŬɜɏɠ,  

3. ɞɘ ŬəɧɟŮůŰŮɠ ɡˊɞɚŮɘɛɛŬŰɘəɏɠ əŬɘ əɞɚɚɞɨɓɘŮɠ Ɏɛɛɞɘ, 

4. ŰŬ ɖűŬɘůŰŮɘŬəɎ ŮŭɎűɖ ŰŬ ɞˊɞɑŬ ˊŮɟɘɏɢɞɡɜ ŬůɗŮɜŮɑɠ Ŭɟɔɑɚɞɡɠ,  
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5. ɞɘ Ŭɘɞɚɘəɏɠ ŬˊɞɗɏůŮɘɠ,  

6. ůɡɔəɞɚɚɖɛɏɜŬ ŮŭɎűɖ, əɞəəɩŭɖ ŬɚɚɞɨɓɘŬ ŮŭɎűɖ,  

7. əɞəəɩŭŮɘɠ ŭŮɚŰŬɥəɏɠ ŬˊɞɗɏůŮɘɠ əŬɘ  

8. əɞəəɩŭŮɘɠ ŰŮɢɜɖŰɏɠ ŮˊɘɢɩůŮɘɠ  

ɀɏůɤ ŭɘŬɔɟɎɛɛŬŰɞɠ (ȺɘəɧɜŬ 10)  ˊŬɟŬŰɖɟɞɨɛŮ ɧŰɘ Ŭˊɧ ůŮɘůɛɞɨɠ ɛŮɔɏɗɞɡɠ ɀ>4 ɞɘ 

ˊŮɟɘɞɢɏɠ Ŭɟɢɑɕɞɡɜ ɜŬ ŮˊɖɟŮɎɕɞɜŰŬɘ, Ůɜɩ ɖ ɛɏɔɘůŰɖ ɏəŰŬůɖ ˊŮɟɘɞɢɐɠ ˊɞɡ ŮˊɖɟŮɎɕŮŰŬɘ 

ŮɑɜŬɘ 500.000  km2 ɔɘŬ ɛɏɔŮɗɞɠ ůŮɘůɛɞɨ  ɀ=9.2. ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ůɢɐɛŬ ɏɢŮɘ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ Ŭˊɧ ŮɟŮɡɜɖŰɏɠ ɔɘŬ Űɖɜ ɛŮɚɏŰɖ ɜŮɧŰŮɟɤɜ ůŮɘůɛɩɜ (Jibson & Harp, 

2011, Jibson et al., 2004). ȼ əɎɗŮ ˊŮɟɘɞɢɐ, ŬˊɞŰŮɚŮɑ ɏɜŬ ůɡɜɞɚɘəɧ ɧɟɘɞ ɔɨɟɤ Ŭˊɧ Űɘɠ 

ˊŮɟɘɞɢɏɠ ɞɘ ɞˊɞɑŮɠ ŮɛűɎɜɘůŬɜ əŬŰɞɚɘůɗɖŰɘəɎ űŬɘɜɧɛŮɜŬ. ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ 

ŬɜŬűŮɟɗŮɑ ɧŰɘ ˊɟɧəŮɘŰŬɘ əɡɟɑɤɠ ɔɘŬ ŬůɨɛɛŮŰɟŮɠ əŬɘ ŬəŬɗɧɟɘůŰŮɠ ůŰɞ ůɢɐɛŬ ˊŮɟɘɞɢɏɠ, 

əɎŰɘ Űɞ ɞˊɞɑɞ ɞűŮɑɚŮŰŬɘ ůŰɞ ŮˊɑəŮɜŰɟɞ Űɞɡ ůŮɘůɛɞɨ əŬɘ ůŰɖɜ ŰŮəŰɞɜɘəɐ ŭɞɛɐ Űɖɠ 

ˊŮɟɘɞɢɐɠ. (Keefer, 1984) ɀɏůɤ Űɖɠ ɛŮɚɏŰɖɠ Űɤɜ 40 ɛŮɔɎɚɤɜ əŬɘ əŬŰŬůŰɟɞűɘəɩɜ 

ůŮɘůɛɩɜ (Keefer, 1984) ŮɝɐɢɗɖůŬɜ ŰŬ ˊŬɟŬəɎŰɤ ůɡɛˊŮɟɎůɛŬŰŬ: 

 

 

ɀȺũȺŪɃɆ ɆȺȽɆɀɃɈ ɇɈɄɃɆ ȾȷɇɃȿȽɆŪȼɆȼɆ 

 
ɀ=4 

ȾŬŰŬˊŰɩůŮɘɠ ɓɟɎɢɤɜ, ɞɚɘůɗɐůŮɘɠ ɓɟɎɢɤɜ, ŮŭŬűɘəɏɠ 

əŬŰŬˊŰɩůŮɘɠ əŬɘ ɞɚɘůɗɐůŮɘɠ ŭɘŬŰŬɟŬɔɛɏɜɤɜ ŮŭŬűɩɜ 

ɀ=4.5 ȾŬɗɘɕɐůŮɘɠ ŮŭŬűɩɜ, ɞɚɘůɗɐůŮɘɠ ŮŭŬűɘəɩɜ ŰŮɛŬɢɩɜ 

ɀ=5 
ȾŬŰŬˊŰɩůŮɘɠ ɓɟɎɢɤɜ, ɞɚɘůɗɐůŮɘɠ ɓɟŬɢɤŭɩɜ ŰŮɛŬɢɩɜ, Ŭɟɔɏɠ 

ŮŭŬűɘəɏɠ ɟɞɏɠ, ˊɚŮɡɟɘəɏɠ ŮŭŬűɘəɏɠ ŮɝŬˊɚɩůŮɘɠ, ŬəŬɟɘŬɑŮɠ ɟɞɏɠ 

ŮŭŬűɩɜ əŬɘ ɡˊɞɗŬɚɎůůɘŮɠ əŬŰɞɚɘůɗɐůŮɘɠ 

ɀ=6 Ʌɞɏɠ ɓɟŬɢɤŭɩɜ ɡɚɘəɩɜ 

ɀ=6.5 ȺŭŬűɘəɏɠ ɟɞɏɠ 

ɄɑɜŬəŬɠ 3: ɆɡůɢɏŰɘůɖ Űɞɡ Űɨˊɞɡ əŬŰɞɚɑůɗɖůɖɠ ɛŮ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ůŮɘůɛɞɨ (Keefer, 1984) 

 

 

 

 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης
 

35  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȺɘəɧɜŬ 10: ɆɡůɢɏŰɘůɖ Űɞɡ ɛŮɔɏɗɞɡɠ ůŮɘůɛɞɨ ɛŮ Űɖɜ ɏəŰŬůɖ ɖ ɞˊɞɑŬ ŮˊɖɟŮɎɕŮŰŬɘ Ŭˊɧ əŬŰɞɚɘůɗɐůŮɘɠ. ɇɞ ŭŮɑɔɛŬ ɔɘŬ 

Űɖɜ ŮɝŬɔɤɔɐ ŬɡŰɞɨ Űɞɡ ůɢɐɛŬŰɞɠ ŮɑɜŬɘ 40 ɛŮɔɎɚɞɘ əŬɘ əŬŰŬůŰɟɞűɘəɞɑ ůŮɘůɛɞɑ. ȼ əŬɛˊɨɚɖ ˊɟɞůŭɘɞɟɑɕŮɘ Űɞ Ɏɜɤ ɧɟɘɞ 

Űɖɠ ŮˊɖɟŮŬɕɧɛŮɜɖɠ ˊŮɟɘɞɢɐɠ. (Keefer, 1984) ɀŮ ɛˊɚŮ ɓɞɨɚŬ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɖ ůŮɘůɛɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ Űɞ 1967 

ɀ=6,4 ˊɞɡ ůɨɛűɤɜŬ ɛŮ Űɞ ŭɘɎɔɟŬɛɛŬ ŮˊɖɟŮɎɕŮɘ ɛɘŬ ˊŮɟɘɞɢɐ ˊŮɟɑˊɞɡ 5.000km2. 

ɀŮɚɘůůɞɡɟɔɞɑ 1967 
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ȺɘəɧɜŬ 11: ɄŬɟŬŰɖɟɞɨɛŮ 4 ŭɘŬűɞɟŮŰɘəɎ ůɢɐɛŬŰŬ ˊɞɡ Ŭűɞɟɞɨɜ Űɖ ůɡůɢɏŰɘůɖ ŭɘŬűɞɟŮŰɘəɩɜ əŬŰɞɚɘůɗɖŰɘəɩɜ 

űŬɘɜɞɛɏɜɤɜ ɛŮ Űɖɜ ŬˊɧůŰŬůɐ Űɞɡɠ Ŭˊɧ Űɞ ŮˊɑəŮɜŰɟɞ Űɞɡ ůŮɘůɛɞɨ (ŭŮɑɔɛŬ ɛŮɚɏŰɖɠ ï 40 ůŮɘůɛɞɑ). (Keefer, 1984) 
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ȺɘəɧɜŬ 12: ɄŬɟŬŰɖɟɞɨɛŮ 4 ŭɘŬűɞɟŮŰɘəɎ ůɢɐɛŬŰŬ ŰŬ ɞˊɞɑŬ Ŭűɞɟɞɨɜ Űɖɜ ůɡůɢɏŰɘůɖ ŭɘŬűɞɟŮŰɘəɩɜ əŬŰɞɚɘůɗɖŰɘəɩɜ 

űŬɘɜɞɛɏɜɤɜ ɛŮ Űɖɜ ŬˊɧůŰŬůɐ Űɞɡɠ Ŭˊɧ Űɞ ɟɐɔɛŬ ï ˊŮɟɘɞɢɐ ŭɘɎɟɟɖɝɖɠ (ŭŮɑɔɛŬ ɛŮɚɏŰɖɠ ï 40 ůŮɘůɛɞɑ) (Keefer, 1984) 
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ŪŬ ˊɟɏˊŮɘ ɜŬ ˊŬɟŬŰŮɗŮɑ Ůˊɑůɖɠ ɖ ɛŮɚɏŰɖ Űɤɜ (Papadopoulos & Plessa, 2000) 

(Highland, L.M. & Bobrowsky, 2008) ɞɘ ɞˊɞɑɞɘ ɛŮɚɏŰɖůŬɜ 47 ˊŮɟɘˊŰɩůŮɘɠ ůŮɘůɛɩɜ 

ůŰɞɜ Ůɚɚɖɜɘəɧ ɢɩɟɞ (1960 ï 1996). ȰŰůɘ əŬŰɏɚɖɝŬɜ ůŰɞ ŭɘɎɔɟŬɛɛŬ Űɞ ɞˊɞɑɞ ůɡɜŭɏŮɘ 

ɛɏɔŮɗɞɠ Űɞɡ ůŮɘůɛɞɨ ɛŮ  ŬˊɧůŰŬůɖ  Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ Ŭˊɧ Űɞ ŮˊɑəŮɜŰɟɞ Űɞɡ ůŮɘůɛɞɨ. 

ȼ Ůɝɑůɤůɖ Űɖɠ ŮɡɗŮɑŬɠ ŮɑɜŬɘ ɖ Ůɝɐɠ: 

 

log(Re)=-2.98+0.75Ms 

 

 

ɧˊɞɡ: 

Re : ŮɑɜŬɘ ɖ ŬˊɧůŰŬůɖ Ŭˊɧ Űɞ ŮˊɑəŮɜŰɟɞ ŮəűɟŬůɛɏɜɖ ůŮ ɢɘɚɘɧɛŮŰɟŬ əŬɘ  

Ms :ŮɑɜŬɘ Űɞ ŮˊɘűŬɜŮɘŬəɧ ɛɏɔŮɗɞɠ Űɞɡ ůŮɘůɛɞɨ 

ɇɞ Ůɨɟɞɠ Űɤɜ ɛŮɔŮɗɩɜ Űɤɜ ůŮɘůɛɩɜ ˊɞɡ ɛŮɚŮŰɐɗɖəŬɜ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 5.3 ɏɤɠ 7.9 

ȰˊŮɘŰŬ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůɨɔəɟɘůɖ ɛŮ Űɘɠ ɐŭɖ ɡˊɎɟɢɞɡůŮɠ ŮɟɔŬůɑŮɠ Ɏɚɚɤɜ 

ŮɟŮɡɜɖŰɩɜ ɧˊɤɠ Űɞɡ (Keefer, 1984). ɆŰɞ ˊŬɟŬəɎŰɤ ŭɘɎɔɟŬɛɛŬ (ȺɘəɧɜŬ 13), űŬɑɜŮŰŬɘ 

ɧŰɘ, ɖ ŮɡɗŮɑŬ ña-aò ůɡɛˊɑˊŰŮɘ ŬˊɧɚɡŰŬ ɛŮ Űɖɜ ŮɡɗŮɑŬ Űɞɡ ñc-cò Űɞɡ (Keefer, 1984)ɧŰɘ 

ɔɘŬ ɛɏɔŮɗɞɠ ůŮɘůɛɞɨ ɀ=7 (Papadopoulos & Plessa, 2000). 

 

 

 

 

 

 

 

ȺɘəɧɜŬ 13: ɆŰɞ ůɢɐɛŬ ŬɡŰɧ ŬˊŮɘəɞɜɑɕŮŰŬɘ ȼ ŮűŬɟɛɞɔɐ Űɤɜ Papadopoulos & Plessa, 2000 ůŰɖɜ Ůɝɑůɤůɖ 

Űɞɡ Keefer. ɇɞ ŭɘɎɔɟŬɛɛŬ ŬɡŰɧ ůɡůɢŮŰɑɕŮɘ Űɞ ɛɏɔŮɗɞɠ Űɞɡ ůŮɘůɛɞɨ ɛŮ Űɖɜ ŮˊɘəŮɜŰɟɘəɐ ŬˊɧůŰŬůɖ Űɤɜ 

əŬŰɞɚɘůɗɐůŮɤɜ ˊɞɡ ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ ůŮɘůɛɞɨɠ . ɆŰɞ ůɡɔəŮəɟɘɛɏɜɞ ŭɘɎɔɟŬɛɛŬ ɖ ɔɟŬɛɛɐ òŬ-Ŭò ŬɜŬűɏɟŮŰŬɘ 

ůŰɞ əŬŰɩŰŮɟɞ ɧɟɘɞ Űɤɜ ŬɜŬűŮɟɧɛŮɜɤɜ ˊŮɟɘˊŰɩůŮɤɜ, ɖ ɔɟŬɛɛɐ  ñb-bò Ůɝɐɢɗɖ Ŭˊɧ Űɞɜ Ambraseys, 1988 Ůɜɩ ɖ 

ɔɟŬɛɛɐ ñc-cò Ůɝɐɢɗɖ Ŭˊɧ Űɞɜ Keefer, 1984. ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ŭŮɑɔɛŬ ŬűɞɟɎ 47 ˊŮɟɘˊŰɩůŮɘɠ ůŮɘůɛɩɜ ůŰɞɜ 

ȺɚɚŬŭɘəɧ ɢɩɟɞ (Papadopoulos & Plessa, 2000). 
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ȰŰůɘ Űɞ ŮɟɩŰɖɛŬ ˊɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖ ɛŮɚɏŰɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ˊɞɡ 

ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ ůŮɘůɛɞɨɠ ŮɑɜŬɘ: çȷɜ ŭŮ ɔɜɤɟɑɕŬɛŮ ɧŰɘ ɖ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ 

əŬŰɞɚɘůɗɐůŮɤɜ ůŮ ɛɘŬ ˊŮɟɘɞɢɐ ˊɟɞɏɟɢŮŰŬɘ Ŭˊɧ ůŮɘůɛɘəɐ ŭɧɜɖůɖ, ɗŬ ɛˊɞɟɞɨůŮ ɖ 

ŬɜɎɚɡůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ɜŬ ɡˊɞŭŮɑɝŮɘ Űɞɜ ˊŬɟɎɔɞɜŰŬ ˊɟɧəɚɖůɖɠ;è (Jibson & 

Keefer, 1993). ȼ ŬˊɎɜŰɖůɖ ůŮ ŬɡŰɧ Űɞ ŮɟɩŰɖɛŬ ɓɟɑůəŮŰŬɘ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ɡˊɎɟɢŮɘ 

ɛɘəɟɐ ˊɘɗŬɜɧŰɖŰŬ ɔɘŬ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ əŬŰɞɚɑůɗɖůɖ ůŮ ŬůŮɘůɛɘəɏɠ ůɡɜɗɐəŮɠ, Ůɜɩ 

ɗŬ ˊɟɏˊŮɘ ɞ ˊŬɟɎɔɞɜŰŬɠ ˊɟɧəɚɖůɖɠ ɜŬ ŮɑɜŬɘ Ɏɚɚɞɠ (ˊ.ɢ. ɓɟɞɢɧˊŰɤůɖ, ɡˊɧɔŮɘŬ ɜŮɟɎ 

əɚˊ.). ȷəɧɛɖ ɖ ŮɚɎɢɘůŰɖ ůŮɘůɛɘəɐ ɏɜŰŬůɖ ˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ ɛɘŬɠ 

əŬŰɞɚɑůɗɖůɖɠ ɛˊɞɟŮɑ ɜŬ ɡˊɞŭŮɘɢɗŮɑ Ŭˊɧ Űɖɜ ůŰŬŰɘůŰɘəɐ ŬɜɎɚɡůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ. 

(Jibson & Keefer, 1993).  

ɇɏɚɞɠ ɗŬ ˊɟɏˊŮɘ ɜŬ ˊŬɟŬŰŮɗɞɨɜ ůɨɛűɤɜŬ ɛŮ Űɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ (ɄɑɜŬəŬɠ 3) ŰŬ 

ůɖɛŬɜŰɘəɧŰŮɟŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ əɎɗŮ ɛɑŬ Ŭˊɧ Űɘɠ ˊɏɜŰŮ ɡɣɖɚɏɠ 

ŮɜŰɎůŮɘɠ (VII , VIII , IX, X, XI) Űɖɠ əɚɑɛŬəŬɠ ɀɀ (Modified Mercalli Scale): 

 

 

ȺɘəɧɜŬ 14: ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ŭɘɎɔɟŬɛɛŬ ˊɟɞůŭɘɞɟɑɕŮɘ Űɖɜ ɛɏɔɘůŰɖ ɏɜŰŬůɖ ůŰɖɜ Űɟɞˊɞˊɞɘɖɛɏɜɖ 

əɚɑɛŬəŬ Mercali (ɀɀȽ) Ŭˊɧ ůŮɘůɛɞɨɠ ɞɘ ɞˊɞɑɞɘ ˊɟɞəɎɚŮůŬɜ ůɡɔəŮəɟɘɛɏɜŬ əŬŰɞɚɘůɗɖŰɘəɎ 

ɔŮɔɞɜɧŰŬ. ɀŮ ɛŬɨɟɖ ɛˊɎɟŬ űŬɑɜɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ Keefer, 1984 Ůɜɩ ɛŮ ɔəɟɘ ɛˊɎɟŬ 

ŮɛűŬɜɑɕɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ Rodriguez et al., 1999. (Keefer, 2002)  
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ɄɑɜŬəŬɠ 4 : ȺəŰɑɛɖůɖ Űɤɜ ɛŬəɟɞůŮɘůɛɘəɩɜ ŮɜŰɎůŮɤɜ Űɖɠ əɚɑɛŬəŬɠ ɀɀ əŬɘ ɖ ŮˊɑŭɟŬůɐ Űɞɡɠ ůŰŬ 

əŰɐɟɘŬ (ȷˊɧ ɄŬˊŬɕɎɢɞɠ əŬɘ ɄŬˊŬɕɎɢɞɡ, 2003) 

 

ɄŬɟŬəɎŰɤ ˊŬɟŬŰɑɗŮɜŰŬɘ əɎˊɞɘŬ ŮɜŭŮɘəŰɘəɎ ˊŬɟŬŭŮɑɔɛŬŰŬ əŬŰɞɚɘůɗɐůŮɤɜ ˊɞɡ 

ŮɜŮɟɔɞˊɞɘɐɗɖəŬɜ Ŭˊɧ ůŮɘůɛɘəɐ ŭɧɜɖůɖ, ůŮ Űɞˊɘəɐ əŬɘ ˊŬɔəɧůɛɘŬ əɚɑɛŬəŬ. 

 

3.1  ȺəŰɑɛɖůɖ Űɞɡ əɘɜŭɨɜɞɡ əŬŰɞɚɘůɗɐůŮɤɜ əŬŰɎ ɛɐəɞɠ Űɞɡ ɞŭɘəɞɨ 

ɎɝɞɜŬ ūɚɩɟɘɜŬɠ- ɄɘůɞŭŮɟɑɞɡ- ȾŬůŰɞɟɘɎɠ 

ɀŮŰɎ Ŭˊɧ ɔŮɤűɡůɘəɏɠ ɛŮɚɏŰŮɠ əŬɘ ˊŬɟŬŰɖɟɐůŮɘɠ ůŰɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ 

ˊɟɞɏəɡɣŮ ɖ ɨˊŬɟɝɖ ɛɘŬɠ çŮɜ ŭɡɜɎɛŮɘè ůŮɘůɛɘəɐɠ ŭɟŬůŰɖɟɘɧŰɖŰŬɠ (Mountrakis ə.Ŭ., 

1999, Drakatos ə.Ŭ., 2005). Ƀ ɢŬɟŬəŰɖɟɘůɛɧɠ ŬɡŰɧɠ ŬˊɞŭŮɘəɜɨŮŰŬɘ əŬɘ Ŭˊɧ Űɞɡɠ ɏɝɘ 

ɛŮɔɎɚɞɡɠ ůŮɘůɛɞɨɠ (ȾɞɕɎɜɖ 1695, M=6,5, VII, ȾŬůŰɞɟɘɎ 1709, M=6,0, VII, ȾŬůŰɞɟɘɎ 

1812, M=6,5, VIIȽ, ɆɘɎŰɘůŰŬ 1894, M = 6,1, VII, ȷɚɓŬɜɑŬ 1960, M=6,5, VIII+, ũɟŮɓŮɜɎ 

1995, M=6,6, Ƚɉ+) ˊɞɡ əŬŰŮɔɟɎűɖůŬɜ ŰŬ ŰŮɚŮɡŰŬɑŬ 300 ɏŰɖ əŬɘ ˊɟɞəɎɚŮůŬɜ 

ŮəŰŮŰŬɛɏɜŮɠ ŬůŰɞɢɑŮɠ ůŰɘɠ əŬŰŬůəŮɡɏɠ Űɖɠ ˊŮɟɘɞɢɐɠ. 

ȰɜŰŬůɖ VII  ȰɜŰŬůɖ VIII  ȰɜŰŬůɖ Ƚɉ 

Ʌɤɔɛɏɠ ůŮ ˊɞɚɚɏɠ əŬŰŬůəŮɡɏɠ (ůˊɑŰɘŬ, 

ŰŮɑɢɖ, əɎůŰɟŬ, əɚˊ). ɀɘəɟɏɠ ɓɚɎɓŮɠ ůŮ 

ŭɘɎűɞɟŮɠ əŬŰŬůəŮɡɏɠ. ȾŬŰŬɟɟŮɨůŮɘɠ 

ɛŮɟɘəɩɜ ŬůɗŮɜɩɜ əŬŰŬůəŮɡɩɜ 

(Ŭɔɟɞɘəɘɩɜ, əɚˊ) əŬɘ ɛɖ ŭɞɛɘəɩɜ 

ŰɛɖɛŬŰɩɜ əŰɖɟɑɤɜ 

ɆɖɛŬɜŰɘəɏɠ ɓɚɎɓŮɠ ůŮ ˊɞɚɚɏɠ 

əŬŰŬůəŮɡɏɠ. ȾŬŰŬůŰɟɞűɐ 

ŬɟəŮŰɩɜ əŬŰŬůəŮɡɩɜ. 

ȾŬŰɎɟɟŮɡůɖ ɛŮɟɘəɩɜ əŬɜɞɜɘəɩɜ 

əŬŰŬůəŮɡɩɜ. 

ȺəŰŮŰŬɛɏɜŮɠ ɓɚɎɓŮɠ. 

ȾŬŰŬůŰɟɞűɐ ˊɞɚɚɩɜ 

əŬŰŬůəŮɡɩɜ. ȾŬŰɎɟɟŮɡůɖ 

ŬɟəŮŰɩɜ əŬŰŬůəŮɡɩɜ. 

ɉɎɟŰɖɠ 2: ɆŰɞ ůɢɐɛŬ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɞ ɡˊɧ ɛŮɚɏŰɖ ɞŭɘəɧɠ ɎɝɞɜŬɠ əŬɗɩɠ əŬɘ ŰŬ 

ŮˊɑəŮɜŰɟŬ Űɤɜ ůŮɘůɛɩɜ ůŰɖɜ ˊŮɟɘɞɢɐ. (Alexoudi et al., 2010) 
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ɀɞɟűɞɚɞɔɘəɎ, ɖ ˊŮɟɘɞɢɐ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɞɟŮɘɜɐ əŬɘ ɖɛɘɞɟŮɘɜɐ ɛŮ ˊŬɟɞɡůɑŬ 

ɏɜŰɞɜɞɡ ŬɜɎɔɚɡűɞɡ ɏɢɞɜŰŬɠ ɛɏůɞ ɡɣɧɛŮŰɟɞ ŰŬ 1000 m əŬɘ ɛɏɔɘůŰɞ ˊŮɟɑˊɞɡ 1800 m. 

ɇɞ ɔŮɤɚɞɔɘəɧ ɡˊɧɓŬɗɟɞ Űɖɠ ˊŮɟɘɞɢɐɠ ŬˊɞŰŮɚŮɑŰŬɘ 

¶ Ŭˊɧ ŰŬ əɟɡůŰŬɚɞůɢɘůŰɩŭɖ ˊŮŰɟɩɛŬŰŬ ɄŬɚŬɘɞɕɤɘəɐɠ ɖɚɘəɑŬɠ Űɖɠ ɄŮɚŬɔɞɜɘəɐɠ  

¶  Ŭˊɧ Űɞ ŬɜɗɟŬəɘəɧ əɎɚɡɛɛŬ Űɞɡ ɇɟɘŬŭɘəɞɨ ï ȽɞɡɟŬůɘəɞɨ,  

¶ Ŭˊɧ Űɞɡɠ ɞűŮɘɧɚɘɗɞɡɠ ɛŮ ŰŬ ůɡɜɞŭɎ Űɞɡɠ ɘɕɐɛŬŰŬ Ůˊɤɗɖɛɏɜɞɡɠ ůŰɖɜ 

ɄŮɚŬɔɞɜɘəɐ əŬɘ Ŭˊɧ ŰŬ ɀ-ȷ ȾɟɖŰɘŭɘəɎ ŮˊɘəɚɡůɘɔŮɜɐ ɘɕɐɛŬŰŬ.  

Ƀ ɡˊɞɛŮɚɏŰɖ ŭɟɧɛɞɠ ŭɘɏɟɢŮŰŬɘ Ŭˊɧ ˊŮɟɘɞɢɐ ˊɞɡ əɡɟɘŬɟɢɞɨɜ : 

¶ ɔɜŮɨůɘɞɘ, ůɢɘůŰɧɚɘɗɞɘ əŬɘ ɞɘ ŬɛűɘɓɞɚɑŰŮɠ  

¶ Ŭˊɧ ˊɚɞɡŰɤɜɘəɎ ˊŮŰɟɩɛŬŰŬ (ɔɟŬɜɑŰŮɠ Űɖɠ ūɚɩɟɘɜŬɠ)  

¶ əŬɘ Ŭˊɧ ɄɚŮɘůŰɞəŬɘɜɘəɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ (Ɏɛɛɞɠ, əɟɞəŬɚɞˊŬɔɐ, ɣŬɛɛɑŰŮɠ). 

 ɇɞ ɡŭɟɞɔɟŬűɘəɧ ŭɑəŰɡɞ Űɖɠ ˊŮɟɘɞɢɐɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŮˊɘɛɐəŮɘɠ ɢŮɑɛŬɟɟɞɡɠ ˊɞɡ 

ˊɟɞəŬɚɞɨɜ ŭɘɎɓɟɤůɖ ůŰŬ ˊŮŰɟɩɛŬŰŬ Űɞɡ ɡˊɞɓɎɗɟɞɡ əŬɘ ŬˊɞůŰɟŬɔɔɑɕɞɡɜ ŰŬ 

ɣɖɚɧŰŮɟŬ ŰɛɐɛŬŰŬ Űɤɜ ɞɟŮɘɜɩɜ ɧɔəɤɜ.   

ȾŬŰɎ Űɖ ɛŮɚɏŰɖ ˊŮŭɑɞɡ əŬŰɎ ɛɐəɞɠ Űɞɡ ŭɟɧɛɞɡ, ŮɜŰɞˊɑůŰɖəŬɜ 15 ˊŮɟɘɞɢɏɠ ˊɞɡ 

ŮəŰɘɛɐɗɖəŮ ɧŰɘ ŮɑɜŬɘ ŮˊɘŭŮɘəŰɘəɏɠ ůŮ əŬŰɞɚɘůɗɐůŮɘɠ (ȺɘəɧɜŬ 15). ɆŰɘɠ ɗɏůŮɘɠ ŬɡŰɏɠ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ɛŮŰɟɐůŮɘɠ ɔɘŬ Űɖɜ əɚɑůɖ əŬɘ Űɞ ɨɣɞɡɠ Űɞɡ ́ ɟŬɜɞɨɠ, əŬɗɩɠ Ůˊɑůɖɠ 

əŬɘ ɔɘŬ Űɞɜ ˊɟɞůŬɜŬŰɞɚɘůɛɧ əŬɘ Űɘɠ ɘŭɘɧŰɖŰŮɠ Űɤɜ ŬůɡɜŮɢŮɘɩɜ. ɆŮ 8 Ŭˊɧ ŬɡŰɏɠ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ŭɞəɘɛɏɠ ɏɚɝɖɠ ŬůɡɜŮɢŮɘɩɜ əŬɘ əɟɞɡůɘɛŮŰɟɐůŮɘɠ ɛŮ Űɖ ůűɨɟŬ 

Schmidt. Ⱥˊɑůɖɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ŮɟɔŬůŰɖɟɘŬəɏɠ ŭɞəɘɛɏɠ ˊɞɡ ˊŮɟɘɚɎɛɓŬɜŬɜ 

ŭɞəɘɛɏɠ ŬɜŮɛˊɧŭɘůŰɖɠ ɗɚɑɣɖɠ,  ŰɟɘŬɝɞɜɘəɐɠ ɗɚɑɣɖɠ, ůɖɛŮɘŬəɐɠ űɧɟŰɘůɖɠ əŬɘ ŭɘɎŰɛɖůɖɠ 

ŬůɡɜŮɢŮɘɩɜ, ɛŮ ˊɎɜɤ Ŭˊɧ 200 ŮˊɘɚŮɔɛɏɜŬ ŭŮɑɔɛŬŰŬ. ȷəɧɛɖ ɏɔɘɜŮ ˊɟɞůŭɘɞɟɘůɛɧɠ Űɞɡ 

ˊɞɟɩŭɞɡɠ ,Űɖɠ űɡůɘəɐɠ ɡɔɟŬůɑŬɠ əŬɘ Űɞɡ űŬɘɜɧɛŮɜɞɡ ɓɎɟɞɡɠ. ɇɏɚɞɠ Űɘɠ ɗɏůŮɘɠ 

ɨˊŬɟɝɖɠ ŮŭŬűɘəɩɜ ůɢɖɛŬŰɘůɛɩɜ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ ɖ əɞəəɞɛŮŰɟɑŬ əŬɘ ŰŬ ɧɟɘŬ 

Atterberg.  ȰŰůɘ ɖ ˊŮɟɘɞɢɐ ŮɝŮŰɎůŰɖəŮ ɔɘŬ ŭɡɞ Űɨˊɞɡɠ ŬůŰɞɢɑŬɠ: 

1. ŮˊɑˊŮŭɖ ŬůŰɞɢɑŬ əŬŰɎ ɛɐəɞɠ ŬůɡɜŮɢŮɘɩɜ ˊɞɡ ˊɟɞɦˊɎɟɢɞɡɜ ɛŮ ˊŬɟŬɛɏŰɟɞɡɠ 
ŭɘŬŰɛɖŰɘəɐɠ ŬɜŰɞɢɐɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ Ŭˊɧ Űɘɠ ŮɟɔŬůŰɖɟɘŬəɏɠ ŭɞəɘɛɏɠ əŬɘ 

2. ŬůŰɞɢɑŬ əŬŰɎ ɛɐəɞɠ əɡəɚɘəɐɠ ɐ əŬɛˊɨɚɖɠ ŮˊɘűɎɜŮɘŬɠ ŭɘŮɟɢɧɛŮɜɖɠ Ŭˊɧ Űɖ 

ɓɟŬɢɧɛŬɕŬ 

 

ȺɘəɧɜŬ 15: Ɉˊɧ ŮɝɏŰŬůɖ ɗɏůŮɘɠ ˊɟŬɜɩɜ ŮˊɘŭŮəŰɘəɩɜ ůŮ 

əŬŰɞɚɘůɗɐůŮɘɠ. (Alexoudi et al., 2010) 
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ɋɠ ˊɘɗŬɜɏɠ ɗɏůŮɘɠ ˊɟŬɜɩɜ ŮˊɘŭŮəŰɘəɩɜ ůŮ əŬŰɞɚɘůɗɐůŮɘɠ ˊɟɞůŭɘɞɟɑůŰɖəŬɜ, ɛŮŰɎ Ŭˊɧ 

ŮˊɘŰɧˊɞɡ ɛŮŰɟɐůŮɘɠ, ɞɘ Ū2, Ū3, Ū4, Ū6, Ū7, Ū8, Ū11, Ū16 əŬɘ Ū17. ɀŮ Ɏůˊɟɞ ɢɟɩɛŬ 

(əɨəɚɞɠ) ŮɘəɞɜɑɕɞɜŰŬɘ ŰŬ ˊɟŬɜɐ ˊɞɡ ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŮəŭɖɚɤɗŮɑ ŬůŰɞɢɑŬ, ɛŮ Ɏůˊɟɞ 

ɢɟɩɛŬ (ůŰŬɡɟɧɠ) ŰŬ ˊɟŬɜɐ ůŮ əŬŰɎůŰŬůɖ ɞɟɘŬəɐɠ ɘůɞɟɟɞˊɑŬɠ əŬɘ ɛŮ Ɏůˊɟɞ ɢɟɩɛŬ 

(ŰŮŰɟɎɔɤɜɞ), ŰŬ ˊɟŬɜɐ ůŮ əŬŰɎůŰŬůɖ ŮɡůŰɎɗŮɘŬɠ. ȼ ɛŮɚɏŰɖ Űɖɠ ŮɡůŰɎɗŮɘŬɠ Űɤɜ 

ˊɟŬɜɩɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɔɘŬ ŭɏəŬ ŭɘŬűɞɟŮŰɘəɎ ůŮɜɎɟɘŬ ɛŮ ɓɎůɖ ůɡɜŭɡŬůɛɞɨɠ Űɞɡ 

ůɢŮŰɘəɞɨ ɨɣɞɡɠ Űɞɡ ɜŮɟɞɨ ˊɚɐɟɤůɖɠ Űɤɜ ŬůɡɜŮɢŮɘɩɜ əŬɘ Űɖɠ ůŮɘůɛɘəɐɠ ŭɟɎůɖɠ 

(ɄɑɜŬəŬɠ 5). ȺɜŭŮɘəŰɘəɎ, ůŰɖɜ (ȺɘəɧɜŬ 16) ɔɘŬ Űɖɜ ɗɏůɖ Ū8, ˊŬɟɞɡůɘɎɕŮŰŬɘ Űɞ 

ŬɜŬɚɡŰɘəɧ ɛɞɜŰɏɚɞ ˊɞɡ ˊŬɟɎɢɗɖəŮ ůŰɞ SLIDE. 

ɆŰɞɜ ɄɑɜŬəŬ 5 ́ ŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ůɡɜŰŮɚŮůŰɏɠ ŬůűɎɚŮɘŬɠ ˊɞɡ ˊɟɞɏəɡɣŬɜ ŬɜɎ ůŮɜɎɟɘɞ 

ůŰɘɠ ŮˊɘɚŮɔɛɏɜŮɠ ɗɏůŮɘɠ. ɀŮ ɏɜŰɞɜɖ ˊɚɎɔɘŬ ɔɟŬűɐ ůɖɛŮɘɩɜɞɜŰŬɘ ŰŬ ˊɟŬɜɐ ˊɞɡ 

ŬɜŬɛɏɜŮŰŬɘ ɜŬ ŬůŰɞɢɐůɞɡɜ Ůɜɩ ɛŮ ɡˊɞɔɟɎɛɛɘůɖ, ŰŬ ˊɟŬɜɐ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ 

əŬŰɎůŰŬůɖ ɞɟɘŬəɐɠ ŬůűŬɚŮɑŬɠ. ȷˊɧ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ, ˊɟɞɏəɡɣŮ 

ɧŰɘ ɗŬ ŮˊɏɚɗŮɘ ŬůŰɞɢɑŬ ɛŮ ŰŬɡŰɧɢɟɞɜɖ ŭɟɎůɖ ɁŮɟɞɨ əŬɘ ɆŮɘůɛɞɨ, ůŮ ɧɚŬ ŰŬ ˊɟŬɜɐ ˊɞɡ 

ŮɝŮŰɎůŰɖəŬɜ, ŬɜŮɝŬɟŰɐŰɤɠ Űɞɡ ɓŬɗɛɞɨ ˊɚɐɟɤůɖɠ Űɤɜ ŬůɡɜŮɢŮɘɩɜ, Ůűɧůɞɜ ɖ ůŮɘůɛɘəɐ 

ŮˊɘŰɎɢɡɜůɖ ŮɑɜŬɘ 0,42g. 

 

 

 

 

 

 

 

 
ɄɑɜŬəŬɠ 6: ɆɡɜŰŮɚŮůŰɏɠ ŬůűɎɚŮɘŬɠ ɔɘŬ 10 ůŮɜɎɟɘŬ. . (Alexoudi et al., 2010) 

ɄɑɜŬəŬɠ 5: ūɞɟŰɑŬ əŬɘ ŮɚɎɢɘůŰɞɘ ůɡɜŰŮɚŮůŰɏɠ 

ŬůűŬɚŮɑŬɠ ɔɘŬ 10 ůŮɜɎɟɘŬ ŬɜɎɚɡůɖɠ. . (Alexoudi et 

al., 2010) 

ȺɘəɧɜŬ 16: ɀɞɜŰɏɚɞ Űɞɡ ˊɟŬɜɞɨɠ ůŰɖ ɗɏůɖ 

Ū8. . (Alexoudi et al., 2010) 
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ɇŬ ůŮɜɎɟɘŬ 1, 4 əŬɘ 9 ŮɑɜŬɘ ŰŬ ˊɘɞ ˊɘɗŬɜɎ ɜŬ ůɡɛɓɞɨɜ əŬɗɩɠ: 

1. Űɞ ˊɟɩŰɞ ŬɜŬűɏɟŮŰŬɘ ůŮ ˊɘɗŬɜɐ əŬŰɞɚɑůɗɖůɖ Ŭˊɧ Űɞ Ƚ.ȸ. Űɞɡ ˊɟŬɜɞɨɠ,  

2. Űɞ ŭŮɨŰŮɟɞ Ŭˊɧ ˊɘɗŬɜɐ əŬŰɞɚɑůɗɖůɖ əŬŰɎ Űɖɜ ˊŮɟɑɞŭɞ ˊɞɡ ɚɘɩɜɞɡɜ ŰŬ ɢɘɧɜɘŬ ɐ 
ɛŮŰɎ Ŭˊɧ ɏɜŰɞɜɖ ɓɟɞɢɧˊŰɤůɖ əŬɘ 

3. Űɞ ŰɟɑŰɞ ůŮ ˊɘɗŬɜɧ ůŮɘůɛɧ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘɛŮŰɤˊɑůŮɘ ɖ ˊŮɟɘɞɢɐ.  

ɀŮ ɓɎůɖ ŰŬ ˊŬɟŬˊɎɜɤ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɟɞŰŮɑɜɞɜŰŬɘ ɛɏŰɟŬ ˊɟɧɚɖɣɖɠ ůŮ ˊŮɟɑˊŰɤůɖ 

Ůəŭɐɚɤůɖɠ ɛɘŬɠ əŬŰɞɚɑůɗɖůɖɠ. 

 

3.2 ɄŮɟɑˊŰɤůɖ ȾŬɚɘűɧɟɜɘŬ, ɆŮɘůɛɧɠ LOMA PRIETA 1988 
 

Ƀ ůŮɘůɛɧɠ Loma Prieta ɛŮɔɏɗɞɡɠ 6.9, ˊɟɞəɎɚŮůŮ əŬŰɞɚɘůɗɐůŮɘɠ ůŮ ɧɚɖ Űɖɜ 

ɏəŰŬůɖ Űɖɠ əŮɜŰɟɘəɐɠ ȾŬɚɘűɧɟɜɘŬ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ, ůŰɞ əɧɚˊɞ Űɞɡ ɆŬɜ ūɟŬɜůɑůəɞ -

Monterey Bay, ůŰɘɠ 17 ɃəŰɤɓɟɑɞɡ 1989. ɇɞ ŮˊɑəŮɜŰɟɞ Űɞɡ ůŮɘůɛɞɨ ŮɑɢŮ ɓɎɗɞɠ ˊŮɟɑˊɞɡ 

18 km, 37Á02ôB, 121Á53ôȹ, ůŰɞ ɜɧŰɘɞ ŰɛɐɛŬ Űɖɠ Santa Cruz əŬɘ 85 km ɜɞŰɘɞŬɜŬŰɞɚɘəɎ 

Űɞɡ San Francisco. Ƀɘ ˊŮɟɘůůɧŰŮɟŮɠ Ŭˊɧ ŬɡŰɏɠ Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ ůɖɛŮɘɩɗɖəŬɜ ůŮ ɛɑŬ 

ɏəŰŬůɖ 2000km2 ůŮ ɞɟŮɘɜɐ ˊŮɟɘɞɢɐ. ȼ ˊŮɟɘɞɢɐ ˊɞɡ Ůˊɚɐɔɖ Ŭˊɧ Űɞ ůŮɘůɛɧ ŮɑɜŬɘ ŬůŰɘəɐ 

ɛŮ ˊɚɖɗɡůɛɧ ˊŮɟɑˊɞɡ 7 ŮəŬŰɞɛɛɡɟɑɤɜ. ɄŬɟɎ Űɞ ɔŮɔɞɜɧɠ ɧŰɘ, Űɞ ŮˊɑəŮɜŰɟɞ Űɞɡ ůŮɘůɛɞɨ 

ɐŰŬɜ əɎŰɤ Ŭˊɧ ůɢŮŰɘəɎ ŬɟŬɘɞəŬŰɞɘəɖɛɏɜɖ ˊŮɟɘɞɢɐ, 62 Ɏɜɗɟɤˊɞɘ ůəɞŰɩɗɖəŬɜ əŬɘ ɖ 

ɞɘəɞɜɞɛɘəɐ ɕɖɛɘɎ ɐŰŬɜ ɛŮɔŬɚɨŰŮɟɖ Ŭˊɧ 6 ŭɘůŮəŬŰɞɛɛɨɟɘŬ ŭɞɚɎɟɘŬ. Ʉɞɚɚɞɑ ŭɟɧɛɞɘ 

əŬŰŬůŰɟɎűɖəŬɜ ɐ ɛˊɚɧəŬɟŬɜ əŬɘ ˊŮɟɘůůɧŰŮɟɞɘ Ŭˊɧ 100 əŬŰɞɘəɑŮɠ əŬɘ ɎɚɚŮɠ 

əŬŰŬůəŮɡɏɠ əŬŰŬůŰɟɎűɖəŬɜ. 

ȼ ˊŮɟɘɞɢɐɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ŮɜŰŮɚɩɠ ŮˊɑˊŮŭŮɠ ŮˊɘűɎɜŮɘŮɠ ɛɏɢɟɘ əŬɘ ŬˊɧŰɞɛŬ ˊɟŬɜɐ. 

ɇɞ əɚɑɛŬ ŮɑɜŬɘ ɀŮůɞɔŮɘŬəɧ, ŭɖɚŬŭɐ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɕŮůŰɎ, ɝɖɟɎ əŬɚɞəŬɑɟɘŬ əŬɘ 

ŭɟɞůŮɟɞɨɠ, ɓɟɞɢŮɟɞɨɠ ɢŮɘɛɩɜŮɠ. Ƀɘ ɛɏůŮɠ ŮŰɐůɘŮɠ ɓɟɞɢɞˊŰɩůŮɘɠ ˊɞɘəɑɚɚɞɡɜ ůŮ ɧɚɖ 

Űɖɜ ˊŮɟɘɞɢɐ Ŭˊɧ ˊŮɟɑˊɞɡ 250 ɏɤɠ 2000 mm. (Rantz, 1971). Ƀ ůŮɘůɛɧɠ ůɡɜɏɓɖ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɞɡ ŰɏŰŬɟŰɞɡ ɏŰɞɡɠ Űɖɠ ɝɖɟŬůɑŬɠ, ɧŰŬɜ ɞɘ ɓɟɞɢɞˊŰɩůŮɘɠ ɐŰŬɜ  ˊŮɟɑˊɞɡ 50 ɏɤɠ 

70 % Űɞɡ űɡůɘɞɚɞɔɘəɞɨ, əŬɘ ůŰɞ Űɏɚɞɠ Űɖɠ ɝɖɟɎɠ Ůˊɞɢɐɠ Űɞɡ əŬɚɞəŬɘɟɘɞɨ. 

ȼ əŬŰŬɜɞɛɐ ŬɡŰɩɜ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ŭɘŮɟŮɡɜɎŰŬɘ ůŰŬŰɘůŰɘəɎ, ɔɘŬ ɜŬ 

ˊɟɞůŭɘɞɟɘůŰɞɨɜ ɞɘ əŬŰɞɚɘůɗɐůŮɘɠ ˊɞɡ ůɡůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŬˊɧůŰŬůɖ Ŭˊɧ Űɞ 

ŮˊɑəŮɜŰɟɞ Űɞɡ ůŮɘůɛɞɨ, Űɖɜ ŬˊɧŰɞɛɖ əɚɑůɖ əŬɘ Űɞɜ Űɨˊɞ Űɖɠ ɓɟŬɢɧɛŬɕŬɠ. ȼ 

ůɡɔəɏɜŰɟɤůɖ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ˊɞɡ ɞɟɑɕŮŰŬɘ ɤɠ ɞ Ŭɟɘɗɛɧɠ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ŬɜɎ 

ŰŮŰɟŬɔɤɜɘəɧ ɢɘɚɘɧɛŮŰɟɞ, ŮɑɜŬɘ ŬɜŰɘůŰɟɧűɤɠ ŬɜɎɚɞɔɖ ɛŮ Űɖɜ ŬˊɧůŰŬůɖ Ŭˊɧ Űɖɜ ˊɖɔɐ 

Űɞɡ ůŮɘůɛɞɨ əŬɘ ŬɜɎɚɞɔɖ ɛŮ Űɞɜ ˊŬɟɎɔɞɜŰŬ Űɖɠ ŬˊɧŰɞɛɐɠ əɚɑůɖɠ. Ƀɘ əŬŰɞɚɘůɗɐůŮɘɠ 

ŭɘŬűɏɟɞɡɜ ɛŮŰŬɝɨ Űɤɜ ɔŮɤɚɞɔɘəɩɜ ůɢɖɛŬŰɘůɛɩɜ ŬɜɎ ˊŮɟɘɞɢɐ, ůɨɛűɤɜŬ ɛŮ Űɘɠ 

ɚɘɗɞɚɞɔɘəɏɠ ŭɘɎűɞɟŮɠ əŬɘ Űɞ ɓŬɗɛɧ ŬɜŰɞɢɐɠ Űɤɜ ˊŮŰɟɤɛɎŰɤɜ. ȷˊɧ ˊɟɞɖɔɞɨɛŮɜŮɠ 

ɛŮɚɏŰŮɠ ˊɞɡ ŮɑɢŬɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ ůŰɖɜ ˊŮɟɘɞɢɐ ɔɘŬ Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ ŬɡŰɏɠ, 

ˊɟɞɏəɡɣŮ Űɞ ůɡɛ́ɏɟŬůɛŬ ɧŰɘ ɞɘ əŬŰɞɚɘůɗɐůŮɘɠ ɐŰŬɜ ɐŭɖ ŮɜŮɟɔɞˊɞɘɖɛɏɜŮɠ Ŭˊɧ 

ůŮɘůɛɞɨɠ ˊɞɡ ŮɑɢŬɜ ůɡɛɓŮɑ ŬɟəŮŰɏɠ ŭŮəŬŮŰɑŮɠ ɜɤɟɑŰŮɟŬ.  
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3.3  ɄŮɟɑˊŰɤůɖ ȾŮűŬɚɞɜɘɎɠ, ɆŮɘůɛɧɠ 2014 
 

ɆŰɘɠ 26 ȽŬɜɞɡŬɟɑɞɡ əŬɘ ůŰɘɠ 3 ūŮɓɟɞɡŬɟɑɞɡ Űɞɡ 2014 ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ 2 

ɘůɢɡɟɏɠ ůŮɘůɛɘəɏɠ ŭɞɜɐůŮɘɠ ɛɘəɟɞɨ ŮůŰɘŬəɞɨ ɓɎɗɞɡɠ əŬɘ ɛŮɔɏɗɞɡɠ ɀ=6.0 əŬ ɀ=6.1 

ŬɜŰɑůŰɞɘɢŬ ůŰɞ ŭɡŰɘəɧ əŬɘ əŮɜŰɟɘəɧ ŰɛɐɛŬ Űɞɡ ɜɖůɘɞɨ (ůɨɛűɤɜŬ ɛŮ Űɞ Ⱥɗɜɘəɧ 

ȷůŰŮɟɞůəɞˊŮɑɞ ȷɗɖɜɩɜ - ɁɃȷ). Ƀɘ ůŮɘůɛɘəɏɠ ŭɞɜɐůŮɘɠ ˊɟɞəɎɚŮůŬɜ əŬŰŬˊŰɩůŮɘɠ 

ɓɟɎɢɤɜ, ɛɘəɟɞɨ ɏɤɠ ɛŮůŬɑɞɡ ɛŮɔɏɗɞɡɠ əŬŰɞɚɘůɗɐůŮɘɠ, ɟŮɡůŰɞˊɞɘɐůŮɘɠ ŬůŰɞɢɑŮɠ 

ɞŭɞůŰɟɤɛɎŰɤɜ əŬɘ ˊɏŰɟɘɜɤɜ Űɞɘɢɑɤɜ (Valkaniotis et al. 2014). ȷɜŰɑɗŮŰŬ ůŰɞ ŬɜŬŰɞɚɘəɧ 

əŬɘ ɓɧɟŮɘɞ ŰɛɐɛŬ Űɞɡ ɜɖůɘɞɨ ˊŬɟŬŰɖɟɐɗɖəŬɜ ŮɚɎɢɘůŰŮɠ əŬŰŬˊŰɩůŮɘɠ ɓɟɎɢɤɜ əŬɘ 

əŬŰɞɚɘůɗɐůŮɘɠ űŰɤɢɩɜ ůŮ ˊɞɘɧŰɖŰŬ ɔŮɤɡɚɘəɩɜ. (Valkaniotis et al. 2014). 

ȺɘəɧɜŬ 17: San FranciscoïMonterey Bay ůŰɖɜ ȾŬɚɘűɧɟɜɘŬ, ɔŮɤɔɟŬűɘəɎ ɧɟɘŬ Űɤɜ 

əŬŰɞɚɘůɗɐůŮɤɜ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ Ŭˊɧ Űɞ ůŮɘůɛɧ 1989 Loma Prieta. (Keefer, 2000) 
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ɆŮ ŬəŰɑɜŬ ˊŮɟɑˊɞɡ 10 Km ɔɨɟɤ Ŭˊɧ Űɞ ŮˊɑəŮɜŰɟɞ Űɞɡ 1ɞɡ ůŮɘůɛɞɨ ůŰɘɠ 26 ȽŬɜɞɡŬɟɑɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŬɜ ŬůŰɞɢɑŮɠ ˊɟŬɜɩɜ, ˊɞɡ ŬˊɏəɚŮɘůŬɜ Űɞ ɞŭɘəɧ ŭɑəŰɡɞ ˊɟɞəŬɚɩɜŰŬɠ 

ɔɘŬ ŬɟəŮŰɏɠ ɛɏɟŮɠ əɡəɚɞűɞɟɘŬəɧ ˊɟɧɓɚɖɛŬ. (Valkaniotis et al. 2014)  ȷəɧɛɖ 

ˊŬɟŬŰɖɟɐɗɖəŬɜ əŬŰɞɚɘůɗɐůŮɘɠ ɛɘəɟɞɨ ɏɤɠ əŬɘ ɛŮůŬɑɞɡ ɛŮɔɏɗɞɡɠ ůŮ ɜŮɞɔŮɜɐ əŬɘ 

ɇŮŰŬɟŰɞɔŮɜɐ ɘɕɐɛŬŰŬ, Ŭəɧɛɖ əŬɘ ůŮ əɚŬůŰɘəɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ ɀŮɘɞəŬɘɜɘəɞɨ űɚɨůɢɖ. 

ɇɏɚɞɠ ɖ ˊɘɞ ŮɜŰɡˊɤůɘŬəɐ ˊŮɟɑˊŰɤůɖ əŬŰɞɚɑůɗɖůɖɠ ɛŮ 20m ɛɐəɞɠ əŬɘ 30 m ˊɚɎŰɞɠ, 

ŮɑɜŬɘ ŬɡŰɐ ˊɞɡ ˊɟɞəɚɐɗɖəŮ ůŰɞ ɆɞɡɚɚɎɟɘ ůŮ ɞɛɞɔŮɜɐ ɄɚŮɘɞəŬɘɜɘəɎ- ɄɚŮɘůŰɞəŬɘɜɘəɎ 

ɘɕɐɛŬŰŬ.  ɄŬɟŬŰɖɟɐɗɖəŮ ɧŰɘ ɖ ůŰɏɣɖ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ ŮɑɜŬɘ ˊŬɟɎɚɚɖɚɖ ůŮ 

ˊɟɞɦˊɎɟɢɞɡůŮɠ ŭɞɛɏɠ ůɡůŰɖɛɎŰɤɜ ŬůɡɜŮɢŮɘɩɜ ŭɘŮɨɗɡɜůɖɠ ȸȷ-Ɂȹ Ůɜɩ 

ŮɜŮɟɔɞˊɞɘɐɗɖəŮ Ůə ɜɏɞɡ əŬŰɎ Űɞɜ ŭŮɨŰŮɟɞ ůŮɘůɛɧ (Valkaniotis et al., 2014). 

 

ɉɎɟŰɖɠ 3: ɆŰŬ ŬɟɘůŰŮɟɎ ŮˊŮɘəɞɜɑɕŮŰŬɘ  Űɞ ɣɖűɘŬəɧ ɛɞɜŰɏɚɞ ŮŭɎűɞɡɠ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ Űɤɜ ɜɖůɘɩɜ Űɞɡ Ƚɞɜɑɞɡ 

ɄŮɚɎɔɞɡɠ, ŰŬ ŮˊɑəŮɜŰɟŬ Űɤɜ 2 ůŮɘůɛɩɜ Űɖɠ ȾŮűŬɚɚɞɜɘɎɠ əŬŰɎ Űɞ 2014 əŬɗɩɠ Ůˊɑůɖɠ əŬɘ Űɘɠ əɨɟɘŮɠ ŰŮəŰɞɜɘəɏɠ 

ŭɞɛɏɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ˊŮɟɘɞɢɐ. ɆŰŬ ȹŮɝɘɎ ˊŬɟŬŰɖɟɞɨɛŮ Űɞ ŭɡŰɘəɧ ŰɛɐɛŬ Űɖɠ ȾŮűŬɚɞɜɘɎɠ, Űɞɡɠ ɔŮɤɚɞɔɘəɞɨɠ 

ůɢɖɛŬŰɘůɛɞɨɠ Ŭˊɧ Űɞɡɠ ɞˊɞɑɞɡ ŬˊɞŰŮɚŮɑŰŬɘ əŬɘ ůɖɛŮɘŬəɎ, Űɘɠ ˊŬɟŬŰɖɟɐůŮɘɠ ɡˊŬɑɗɟɞɡ (Valkaniotis et al., 2014, 

Űɟɞˊɞˊɞɘɖɛɏɜɞ Ŭˊɧ (ũɟŮɜŭŬɠ, 2016) 
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ȺɘəɧɜŬ 18:  ůŰɖɜ ŮɘəɧɜŬ ˊŬɟŬŰɖɟɞɨɛŮ Űɖ ɛŮɔɎɚɖ əŬŰɞɚɑůɗɖůɖ ůŰɞ ɆɞɡɚɚɎɟɘ ɛŮŰɎ Űɞɜ ˊɟɩŰɞ əŬɘ ɛŮŰɎ Űɞɜ ŭŮɨŰŮɟɞ 

ůŮɘůɛɧ Űɞɡ 2014 ůŰɖɜ ȾŮűŬɚɚɞɜɘɎ ɧˊɤɠ Ůˊɑůɖɠ əŬɘ ŭɘůŭɘɎůŰŬŰŬ ůɢɐɛŬŰŬ ɔɘŬ əɎɗŮ ˊŮɟɑˊŰɤůɖ (Valkaniotis et al., 

2014) 
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4. ɆɇɃȽɉȺȽȷ ɄȺɅȽɃɉȼɆ ɀȺȿȺɇȼɆ 

 

4.1 Ūɏůɖ- ũŮɤɛɞɟűɞɚɞɔɑŬ 
 

ȼ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ŬɜɐəŮɘ ůŰɞ ɔŮɤɔɟŬűɘəɧ ŭɘŬɛɏɟɘůɛŬ Űɖɠ ȼˊŮɑɟɞɡ əŬɘ 

ůɡɔəŮəɟɘɛɏɜŬ ůŰɞ ɜɞɛɧ Űɖɠ ȯɟŰŬɠ (ɉɎɟŰɖɠ 4). Ƀɘ ɀŮɚɘůůɞɡɟɔɞɑ ŬˊɞŰŮɚɞɨůŬɜ ɛɏɢɟɘ 

əŬɘ Űɞ 2010 ɝŮɢɤɟɘůŰɐ əɞɘɜɧŰɖŰŬ ˊɞɡ ˊŮɟɘŮɑɢŮ ɏɜŬ ɞɟŮɘɜɧ ŰɛɐɛŬ ůŰɞ ɓɞɟŮɘɧŰŮɟɞ 

ůɖɛŮɑɞ Űɞɡ ɜɞɛɞɨ, ůŰɘɠ ˊɚŬɔɘɏɠ Űɤɜ ɇɕɞɡɛɏɟəɤɜ. ȼ ɏəŰŬůɐ Űɖɠ ɐŰŬɜ 36,5km2 

ůɡɜɧɟŮɡŮ ɛŮ Űɞ ŭɐɛɞ ȯɔɜŬɜŰɤɜ əŬɘ ɛŮ Űɞɡɠ ɜɞɛɞɨɠ ɇɟɘəɎɚɤɜ əŬɘ ȽɤŬɜɜɑɜɤɜ. ɀŮŰɎ 

Űɘɠ ŬɡŰɞŭɘɞɘəɖŰɘəɏɠ Ůəɚɞɔɏɠ Űɞɡ 2010 əŬɘ ɛŮŰɎ Űɞ ůɢɏŭɘɞ ȾŬɚɚɘəɟɎŰɖɠ, ɞɘ 

ɀŮɚɘůůɞɡɟɔɞɑ Ŭɜɐəɞɡɜ ůŰɞ ȹɐɛɞ əŮɜŰɟɘəɩɜ ɇɕɞɡɛɏɟəɤɜ ɤɠ ɝŮɢɤɟɘůŰɐ ŭɖɛɞŰɘəɐ 

əɞɘɜɧŰɖŰŬ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ůŰɞ Ɂɞɛɧ ȯɟŰŬɠ ůŰɞɜ ɞˊɞɑɞ ůɡɜɘůŰɎŰŬɘ ɞ ȹɐɛɞɠ 

ȾŮɜŰɟɘəɩɜ ɇɕɞɡɛɏɟəɤɜ ɛŮ ɏŭɟŬ Űɞ ȸɞɡɟɔŬɟɏɚɘ, ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɘɠ ȹɖɛɞŰɘəɏɠ 

ȺɜɧŰɖŰŮɠ: ȷɗŬɛŬɜɑŬɠ əŬɘ ȷɔɜɎɜŰɤɜ əŬɘ Űɘɠ ȾɞɘɜɧŰɖŰŮɠ: ŪŮɞŭɤɟɘŬɜɩɜ  ɀŮɚɘůůɞɡɟɔɩɜ 

 

 

ɇŬ ɇɕɞɡɛɏɟəŬ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ əŬɗŬɟɎ Ŭˊɧ ɏɜŰɞɜɞ ɞɟŮɘɜɧ ŬɜɎɔɚɡűɞ, əŬɗɩɠ 

ŬˊɞŰŮɚɞɨɜ Űɞ 8ɞ ɡɣɖɚɧŰŮɟɞ ɓɞɡɜɧ ůŰɖɜ ȺɚɚɎŭŬ. ɆɡɔəŮəɟɘɛɏɜŬ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ 

ŮˊɘɓɚɖŰɘəɏɠ ɡɣɖɚɏɠ ŬůɓŮůŰɞɚɘɗɘəɏɠ əɞɟɡűɞɔɟŬɛɛɏɠ, ŮəŰŮŰŬɛɏɜŬ ɡˊɞŬɚˊɘəɎ ɞɟɞˊɏŭɘŬ, 

ɢŬɟɎŭɟŮɠ, əŬɘ ŮˊɘəɚɘɜŮɑɠ ˊɚŬɔɘɏɠ. ɇɞ ˊɡəɜɧ ɡŭɟɞɔɟŬűɘəɧ ŭɑəŰɡɞ Űɤɜ ɇɕɞɡɛɏɟəɤɜ, 

ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɛŮɔɎɚɞɡɠ ˊɞŰŬɛɞɨɠ əŬɘ ˊŬɟŬˊɞŰɎɛɞɡɠ, ɛŮ ɛɧɜɘɛɖ ɐ ŮˊɞɢɘŬəɐ ɟɞɐ.  

 

ɀŮɚɘůůɞɡɟɔɞɑ 

ɉɎɟŰɖɠ 4: ũŮɤɔɟŬűɘəɐ ɗɏůɖ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ ůŮ ůɢɏůɖ ɛŮ Űɞɜ Ɂɞɛɧ ȯɟŰŬɠ. ɇɟɞ́ɞˊɞɘɖɛɏɜɞ 
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ȼ ŭɘŬɛɧɟűɤůɖ Űɞɡ ŬɜɎɔɚɡűɞɡ Űɤɜ ɇɕɞɡɛɏɟəɤɜ əŬɗɞɟɑůŰɖəŮ ɎɛŮůŬ Ŭˊɧ Űɖɜ 

ɨˊŬɟɝɖ ŭɨɞ ɛŮɔɎɚɤɜ ˊɞŰŬɛɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ, Űɞɡ ȷɟɎɢɗɞɡ əŬɘ Űɞɡ ȷɢŮɚɩɞɡ. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ, ɖ əɨɟɘŬ əɞɑŰɖ Űɞɡ ȷɟɎɢɗɞɡ űŰɎɜŮɘ ŰŬ 105 km ɛɐəɞɠ, ɛŮ əŬŰŮɨɗɡɜůɖ 

ȸȸȷ ï ɁɁȹ, Ůɜɩ ɖ ɚŮəɎɜɖ Ŭˊɞɟɟɞɐɠ Űɞɡ əŬŰŬɚŬɛɓɎɜŮɘ ˊŮɟɑˊɞɡ 2000 m2 . ȾŬɚɨˊŰŮŰŬɘ 

əɡɟɑɤɠ Ŭˊɧ űɚɨůɢɖ əŬɘ ɞɟɑɕŮŰŬɘ ȸ - ȸȹ Ŭˊɧ Űɘɠ ɚŮəɎɜŮɠ Ŭˊɞɟɟɞɐɠ Űɞɡ ȷɩɞɡ əŬɘ Űɞɡ 

ȸɞɥŭɞɛɎŰɖ, ůŰŬ ŬɜŬŰɞɚɘəɎ Ŭˊɧ Űɖ ɚŮəɎɜɖ Ŭˊɞɟɟɞɐɠ Űɞɡ ȷɢŮɚɩɞɡ əŬɘ ȹɡŰɘəɎ Ŭˊɧ Űɖɜ 

ŬɜŰɑůŰɞɘɢɖ Űɞɡ ȿɞɨɟɞɡ. ȷˊɧ Űɞɡɠ ˊɘɞ ůɖɛŬɜŰɘəɞɨ ŮɑɜŬɘ ɞ ˊŬɟŬˊɧŰŬɛɞɠ Űɞɡ ȷɟɎɢɗɞɡ, 

ɞ ȾŬɚɚŬɟɨŰɘəɞɠ, ɞ ɞˊɞɑɞɠ ŬˊɞůŰɟŬɔɔɑɕŮɘ Űɖɜ ŮɡɟɨŰŮɟɖ ˊŮɟɘɞɢɐ Űɤɜ ȸɞɟŮɑɤɜ 

ɇɕɞɡɛɏɟəɤɜ, əŬɗɩɠ əŬɘ Űɤɜ ɜɞŰɑɤɜ ˊŬɟɡűɩɜ Űɞɡ ɧɟɞɡɠ ȿɎəɛɞɠ (ɄŮɟɘůŰɏɟɘ), Ůɜɩ 

ŭɏɢŮŰŬɘ ŰŬ ɜŮɟɎ ˊɚɐɗɞɡɠ ɟŮɛɎŰɤɜ əŬɘ ɢŮɘɛɎɟɟɤɜ, ɛŮ ůɖɛŬɜŰɘəɧŰŮɟɞɡɠ Űɞ 

ɀŮɚɘůůɞɡɟɔɘɩŰɘəɞ , Űɞɜ ȾŬɚŬɟɨŰɘəɞ əŬɘ Űɞ ɀŬŰůɞɡəɘɩŰɘəɞ ˊɞŰŬɛɧ. 

ȷɜŰɑůŰɞɘɢŬ, ɖ əɨɟɘŬ əɞɑŰɖ Űɞɡ ȷɢŮɚɩɞɡ ɏɢŮɘ ɛɐəɞɠ ˊɞɡ űŰɎɜŮɘ ŰŬ 220 km. ȼ ɚŮɡəɐ 

ɚɎůˊɖ ˊɞɡ ɛŮŰŬűɏɟŮɘ Ŭˊɧ Űɖ ɕɩɜɖ Űɞɡ űɚɨůɢɖ ɏɤɠ Űɘɠ Ůəɓɞɚɏɠ Űɞɡ ˊɟɞůŭɑŭŮɘ ůŰɞɜ 

ȷɢŮɚɩɞ Űɞ ɧɜɞɛŬ ȷůˊɟɞˊɧŰŬɛɞɠ. ȼ ɏəŰŬůɖ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ Űɞɡ, ˊɞɡ ŮɑɜŬɘ 

ɛŮɔɎɚɖ əŬɘ ŬˊɞŰŮɚŮɑŰŬɘ əɡɟɑɤɠ Ŭˊɧ ŬůɓŮůŰɧɚɘɗɞɡɠ, əŬŰŬɚŬɛɓɎɜɞɜŰŬɠ ůŰɖɜ ŬɜŬŰɞɚɘəɐ 

ˊɚŮɡɟɎ Űɞ ůɨɜɞɚɞ Űɖɠ ɏəŰŬůɖɠ Űɤɜ ɇɕɞɡɛɏɟəɤɜ. 

Ƀɘ əɡɟɑŮɠ ɡŭɟɞűɞɟɑŮɠ Űɖɠ ɚŮəɎɜɖɠ Ŭˊɞɟɟɞɐɠ Űɞɡ ȷɟɎɢɗɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŰɞɡɠ 

ŬɜɗɟŬəɘəɞɨ ůɢɖɛŬŰɘůɛɞɨɠ Űɖɠ Ƚɞɜɑɞɡ ɕɩɜɖɠ ŬɚɚɎ əŬɘ ůŰɘɠ ŮɛűŬɜɑůŮɘɠ Űɤɜ ŬɜɗɟŬəɘəɩɜ 

Űɖɠ Ʉɑɜŭɞɡ əŬɘ ũŬɓɟɧɓɞɡ- ɇɟɑˊɞɚɖɠ. ɆŰɞɡɠ ŬɜɗɟŬəɘəɞɨɠ ůɢɖɛŬŰɘůɛɞɨɠ Űɖɠ ɕɩɜɖɠ 

Ʉɑɜŭɞɡ ɚɧɔɤ Űɤɜ ˊɡɟɘŰɘəɩɜ - əŮɟŬŰɞɚɘɗɘəɩɜ ˊŬɟŮɛɓɞɚɩɜ ŬɜŬˊŰɨůůɞɜŰŬɘ Ůˊɘɛɏɟɞɡɠ 

ŭɘŬűɞɟŮŰɘəɐɠ əɎɗŮ űɞɟɎ ɏəŰŬůɖɠ ɡŭɟɞɔŮɤɚɞɔɘəɏɠ ɚŮəɎɜŮɠ əŬɘ əŬŰô ŮˊɏəŰŬůɖ əŬɘ 

ŬɜɎɚɞɔɖɠ ŭɡɜŬɛɘəɧŰɖŰŬɠ ɡŭɟɞűɞɟɑŮɠ. ȼ ɏɜŰɞɜɖ ŰŮəŰɞɜɘəɐ əŬŰŬˊɧɜɖůɖ ˊɞɡ ɏɢɞɡɜ 

ɡˊɞůŰŮɑ ŰŬ ˊŮŰɟɩɛŬŰŬ Űɖɠ ˊŮɟɘɞɢɐɠ  ɏɢŮɘ ɤɠ ŬˊɞŰɏɚŮůɛŬ Űɞɜ əŮɟɛŬŰɘůɛɧ Űɤɜ 

ˊŮŰɟɤɛɎŰɤɜ əŬɘ Űɖɜ ɏɜɤůɖ əŬŰŬɗɏůŮɘɠ Űɤɜ Ůˊɘɛɏɟɞɡɠ ɚŮˊɘɩůŮɤɜ ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖ 

ŭɖɛɘɞɡɟɔɑŬ ˊɚɏɞɜ Ŭɝɘɧɚɞɔɤɜ ɡŭɟɞűɞɟɘɩɜ. ɆɖɛŬɜŰɘəɏɠ ɡŭɟɞűɧɟŮɠ ŬɜŬˊŰɨůůɞɜŰŬɘ 

ůŰɞɡɠ əɞəəɩŭŮɘɠ ůɢɖɛŬŰɘůɛɧɠ Űɤɜ ŰŮŰŬɟŰɞɔŮɜɩɜ ŬˊɞɗɏůŮɤɜ. ɆŰɘɠ ŮɛűŬɜɑůŮɘɠ Űɞɡ 

ɉɎɟŰɖɠ 5: ɆŰŬ ŬɟɘůŰŮɟɎ ɉɎɟŰɖɠ ȼˊŮɑɟɞɡ.. ɆŰŬ ŭŮɝɘɎ Ūɏůɖ Űɖɠ ȼˊŮɑɟɞɡ ůŰɖɜ ȺɚɚɎŭŬ,Ŭˊɧ ɇɏɚɚɖɠ,2013 

ɀŮɚɘůůɞɡɟɔɞɑ 
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űɚɨůɢɖ ŬɜŬˊŰɨůůɞɜŰŬɘ Űɞˊɘəɐɠ ůɖɛŬůɑŬɠ ɡŭɟɞűɞɟɑŮɠ, ɛɘəɟɐɠ ŭɡɜŬɛɘəɧŰɖŰŬɠ ˊɞɡ 

əŬɚɨˊŰɞɡɜ Űɞˊɘəɏɠ ɡŭɟŮɡŰɘəɏɠ, ŬŭɟŮɡŰɘəɏɠ əŬɘ əŰɖɜɞŰɟɞűɘəɏɠ ŬɜɎɔəŮɠ.  

 

 

 

 

Ƀɘ ɀŮɚɘůůɞɡɟɔɞɑ ɓɟɑůəɞɜŰŬɘ ůŮ ɡɣɧɛŮŰɟɞ 900m ůŰɘɠ ˊɚŬɔɘɏɠ Űɤɜ ɇɕɞɡɛɏɟəɤɜ ůŰɞ 

ȸȷ Ɏəɟɞ Űɞɡ ɜɞɛɞɨ Űɖɠ ȯɟŰŬɠ. ȼ Űɤɟɘɜɐ ɛɞɟűɞɚɞɔɑŬ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ ɏɢŮɘ 

ŮˊɖɟŮŬůŰŮɑ Ŭˊɧ Űɖɜ ŬˊɧɗŮůɖ ˊɟɧůűŬŰɤɜ əɞɟɖɛɎŰɤɜ ŰŬ ɞˊɞɑŬ ɓɟɑůəɞɜŰŬɘ ůŮ ɛŮɔɎɚɖ 

ɏəŰŬůɖ ɛɏůŬ ůŰɞ ɢɤɟɘɧ. ȼ əɚɑůɖ Űɞɡ űɡůɘəɞɨ ŬɜɎɔɚɡűɞɡ ŮɑɜŬɘ ůɢŮŰɘəɎ ŬˊɧŰɞɛɖ, əŬɘ 

ɖ űɡŰɞəɎɚɖɣɖ ůɢŮŰɘəɎ ˊɡəɜɐ. 

ɇɞ ɡŭɟɞɔɟŬűɘəɧ ŭɑəŰɡɞ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ ŬˊɞŰŮɚɞɨɜ ɞɘ ˊɞŰŬɛɞɑ 

ɀŮɚɘůůɞɡɟɔɘɩŰɘəɞɠ, əŬɘ ɄɟŬɛŬɜŰɘɩŰɘəɞɠ ɞɘ ɞˊɞɑɞɘ ŭɘŬůɢɑɕɞɡɜ Űɞɡɠ ɀŮɚɘůůɞɡɟɔɞɨɠ 

əŬɘ ŰŬ ɄɟɎɛŬɜŰŬ ŬɜŰɑůŰɞɘɢŬ. ɇŬ ɜŮɟɎ Űɤɜ 2 ˊɞŰŬɛɩɜ ůɡɜŬɜŰɩɜŰŬɘ ȸɧɟŮɘŬ Űɞɡ ɢɤɟɘɞɨ 

ɄɟɎɛŬɜŰŬ ůŮ ɛɘŬ ˊŮɟɘɞɢɐ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ ɀɜɐɛŬ ȿɎɛˊɟɞɠ əŬɘ ŰŬ ɜŮɟɎ Űɞɡ ˊɞŰŬɛɞɨ 

ˊɞɡ ůɢɖɛŬŰɑɕŮŰŬɘ  Ŭˊɞɟɟɏɞɡɜ  ůŰɞɜ ˊɞŰŬɛɧ ȾŬɚŬɟɟɑŰɘəɞ. 

ȼ ɞɘəɘůŰɘəɐ ŬɜɎˊŰɡɝɖ ŮɑɜŬɘ ŬɟŬɘɐ əŬɘ ŬűɞɟɎ ɛɘəɟɎ ɢɤɟɘɎ əŬɘ ɞɘəɘůɛɞɨɠ ˊɞɡ 

ɓɟɑůəɞɜŰŬɘ ůŮ ŬəŰɑɜŬ ɚɑɔɤɜ ɢɘɚɘɞɛɏŰɟɤɜ Ŭˊɧ ɐŭɖ ɡˊɎɟɢɞɡůŮɠ ŮɜŮɟɔɏɠ əŬŰɞɚɘůɗɐůŮɘɠ 

ŮɑŰŮ Ŭˊɧ ɗŮɤɟɖŰɘəɎ ɛŮɚɚɞɜŰɘəɏɠ. 

 

 

 

 

ɉɎɟŰɖɠ 6 Ɉŭɟɞɚɘɗɞɚɞɔɘəɧɠ ɉɎɟŰɖɠ ɈŭŬŰɘəɞɨ ȹɘŬɛŮɟɑůɛŬŰɞɠ ȼˊŮɑɟɞɡ (Ɇɢɏŭɘɞ ȹɘŬɢŮɑɟɘůɖɠ Űɤɜ 

ȿŮəŬɜɩɜ ȷˊɞɟɟɞɐɠ ɄɞŰŬɛɩɜ Űɞɡ ɈŭŬŰɘəɞɨ ȹɘŬɛŮɟɑůɛŬŰɞɠ Űɖɠ ȼˊŮɑɟɞɡ, 2013, ūȺȾ ȸ 2292-

17.09.2013) (ȷˊɧ ɉɟɐůŰɞɠ ȷ. ȾɃɌɃɆ, 2014).  
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4.2 ȾɚɑɛŬ 
 

ɇɞ əɚɑɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɛŮŰŬɓŬŰɘəɧ, Ŭˊɧ ɛŮůɞɔŮɘŬəɧ ůŮ 

ŮɨəɟŬŰɞ, ŭɘŬŰɖɟɩɜŰŬɠ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ˊɟɩŰɞɡ, əɡɟɑɤɠ ůŰŬ ɢŬɛɖɚɎ ɡɣɧɛŮŰɟŬ 

əŬɘ ɚɘɔɧŰŮɟɞ ůŰɘɠ ɞɟŮɘɜɏɠ ˊŮɟɘɞɢɏɠ. ɇɞ əɚɑɛŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɣɡɢɟɧ ɏɤɠ ŭɟɘɛɨ 

ɢŮɘɛɩɜŬ, ˊɚɞɨůɘɞ ůŮ ɓɟɞɢɏɠ, əŬɘ Ŭˊɧ ɕŮůŰɧ əŬɚɞəŬɑɟɘ ɛŮ ŬɟəŮŰɏɠ Űɞˊɘəɏɠ ɓɟɞɢɏɠ. 

(ůɨɛűɤɜŬ ɛŮ Űɞ ŬɟɢŮɑɞ Űɞɡ Meteoblue). ȷəɧɛɖ ˊŬɟŬŰɖɟŮɑŰŬɘ ɡɣɖɚɐ  ɜɏűɤůɖ ɛŮ Űɞɡɠ 

ˊŬɔŮŰɞɨɠ ɜŬ ŮɛűŬɜɑɕɞɜŰŬɘ Ŭˊɧ Űɞɜ ɃəŰɩɓɟɘɞ ɏɤɠ Űɞɜ ɀɎɥɞ, Ůɜɩ ůɖɛŮɘɩɜɞɜŰŬɘ əŬɘ 

ɞɚɘəɞɑ ˊŬɔŮŰɞɑ. ȳŰŬɜ ɞɘ ɢŮɘɛɩɜŮɠ ŮɑɜŬɘ ŬɟəŮŰɎ ŭɟɘɛŮɑɠ, ˊŬɟŬŰɖɟŮɑŰŬɘ ůŮ ˊɞɚɚɏɠ 

ˊŮɟɘˊŰɩůŮɘɠ ́ ɐɝɖ Űɤɜ ɚɘɛɜɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ. ɆɡɜŮˊɩɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ɢŮɘɛɩɜŬ, ɞɘ 

ɢɘɞɜɞˊŰɩůŮɘɠ əŬɘ ɞɘ ɓɟɞɢɞˊŰɩůŮɘɠ ŮɑɜŬɘ ɎűɗɞɜŮɠ, Ůɜɩ ɖ ɗŮɟɛɞəɟŬůɑŬ űŰɎɜŮɘ ůŮ ŬɟəŮŰɎ 

ɢŬɛɖɚɎ ŮˊɑˊŮŭŬ, ɛŮ ŬˊɞŰɏɚŮůɛŬ Űɖ ˊŬɟŬŰŮŰŬɛɏɜɖ ɢɘɞɜɞəɎɚɡɣɖ. ɆŮ ŬɜŰɑɗŮůɖ ŰŬ 

əŬɚɞəŬɑɟɘŬ ůŰɖɜ ˊŮɟɘɞɢɐ ŮɑɜŬɘ ŭɟɞůŮɟɎ, ɛŮ Űɞˊɘəɏɠ ŬɚɚɎ Ůɝɑůɞɡ ůɖɛŬɜŰɘəɏɠ 

ɓɟɞɢɞˊŰɩůŮɘɠ. 

 

 

 

 

Ⱥˊɞɛɏɜɤɠ əŬŰɎ ɛɏůɞ ɧɟɞ ɞɘ ɢŬɛɖɚɧŰŮɟŮɠ ɗŮɟɛɞəɟŬůɑŮɠ ůɖɛŮɘɩɜɞɜŰŬɘ Űɞɡɠ 

ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ (ȹŮəɏɛɓɟɘɞ, ȽŬɜɞɡɎɟɘɞ əŬɘ ūŮɓɟɞɡɎɟɘɞ) ɛŮ ɛɏůɖ ɗŮɟɛɞəɟŬůɑŬ 1-

8ÜC, Ůɜɩ ɖ ɗŮɟɛɞəɟŬůɑŬ ůŰɖ ˊɘɞ əɟɨŬ ɜɨɢŰŬ Űɞɡ ɢŮɘɛɩɜŬ ɏɢŮɘ űŰɎůŮɘ ɛɏɢɟɘ əŬɘ ï 6ÜC 

əŬŰɎ ɛɏůɞ ɧɟɞ ůŰɞ ɓɎɗɞɠ Űɤɜ ɢɟɧɜɤɜ ɔɘŬ Űɞɡɠ ɛɐɜŮɠ ȽŬɜɞɡɎɟɘɞ əŬɘ ūŮɓɟɞɡɎɟɘɞ. 

ȷɜŰɑɗŮŰŬ ɞɘ ɛŮɔŬɚɨŰŮɟŮɠ əŬŰɎ ɛɏůɞ ɧɟɞ ɗŮɟɛɞəɟŬůɑŮɠ ůŰɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ 

ůɖɛŮɘɩɜɞɜŰŬɘ  Űɞɡɠ əŬɚɞəŬɘɟɘɜɞɨɠ ɛɐɜŮɠ ( Ƚɞɨɚɘɞ əŬɘ ȷɨɔɞɡůŰɞ) ɛŮ ɛɏůɖ ɗŮɟɛɞəɟŬůɑŬ 

ɜŬ əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ 17-28ÜC, ɛŮ Űɖ ˊɘɞ ɕŮůŰɐ ɖɛɏɟŬ ɜŬ űŰɎɜŮɘ ɛɏɢɟɘ əŬɘ 33 ÜC. 

 

ȹɘɎɔɟŬɛɛŬ  1: ȼ çɖɛŮɟɐůɘŬ ɛɏůɖ ɛɏɔɘůŰɖ" (ůɡɛˊŬɔɐɠ əɧəəɘɜɖ ɔɟŬɛɛɐ) ŭŮɑɢɜŮɘ Űɖ ɛɏɔɘůŰɖ ɗŮɟɛɞəɟŬůɑŬ ɛɘŬɠ 

ɛɏůɖɠ ɖɛɏɟŬɠ ɔɘŬ əɎɗŮ ɛɐɜŬ ůŰɞɡɠ ɀŮɚɘůůɞɡɟɔɞɨɠ. Ƀɛɞɑɤɠ, "ɖɛŮɟɐůɘŬ ɛɏůɖ ŮɚɎɢɘůŰɖ" (ůɡɛˊŬɔɐɠ ɛˊɚŮ 

ɔɟŬɛɛɐ) ŭŮɑɢɜŮɘ Űɖ ɛɏůɖ ŮɚɎɢɘůŰɖ ɗŮɟɛɞəɟŬůɑŬ. Ƀɘ ɕŮůŰɏɠ ɖɛɏɟŮɠ əŬɘ əɟɨŮɠ ɜɨɢŰŮɠ (ŭɘŬəŮəɞɛɛɏɜŮɠ əɧəəɘɜŮɠ 

əŬɘ ɛˊɚŮ ɔɟŬɛɛɏɠ) ŭŮɑɢɜɞɡɜ Űɞɜ ɛɏůɞ ɧɟɞ Űɖɠ ˊɘɞ ɕŮůŰɐɠ ɛɏɟŬɠ əŬɘ ˊɘɞ əɟɨŬɠ ɜɨɢŰŬɠ Űɞɡ əɎɗŮ ɛɐɜŬ ɔɘŬ ŰŬ 

ŰŮɚŮɡŰŬɑŬ 30 ɢɟɧɜɘŬ (ȷˊɧ www.meteoblue..gr). 
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ɆɡɛˊŮɟŬɑɜɞɡɛŮ ɚɞɘˊɧɜ ɧŰɘ Űɞɡ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ ɖ ɓɟɞɢɧˊŰɤůɖ ŮɛűŬɜɑɕŮŰŬɘ 10-13 ɛɏɟŮɠ 

ŬɜɎ ɛɐɜŬ , Ůɜɩ Űɞɡɠ ɢŮɘɛŮɟɘɜɞɨɠ ɛɐɜŮɠ  ɖ əŬŰŮɑůŭɡůɖ ɓɟɞɢɐɠ ŬɜɏɟɢŮŰŬɘ ůŮ 15-17 ɛɏɟŮɠ 

ŬɜɎ ɛɐɜŬ.  ɆɡɜŮˊɩɠ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ ˊŮɟɘɞɢɐ ůŰɖɜ ɞˊɞɑŬ ɞɘ ɓɟɞɢɞˊŰɩůŮɘɠ ŮɑɜŬɘ 

ůɡɜŮɢŮɑɠ, ɛŮ ŬˊɞŰɏɚŮůɛŬ ɖ ŰɟɞűɞŭɞůɑŬ Űɤɜ ˊŮɟŬŰɩɜ ˊŮŰɟɤɛɎŰɤɜ ɛŮ ɜŮɟɧ ɜŬ ɛɖ 

ůŰŬɛŬŰɎŮɘ ɞɨŰŮ Űɞɡɠ ɗŮɟɘɜɞɨɠ ɛɐɜŮɠ. ȷɡŰɧ ɏɢŮɘ ůŬɜ ŬˊɞŰɏɚŮůɛŬ ŮɑŰŮ Űɖɜ ŭɖɛɘɞɡɟɔɑŬ 

Ůɜɧɠ ŮɜɘŬɑɞɡ ɡŭɟɞűɧɟɞɡ ɛŮɔɎɚɖɠ ŭɡɜŬɛɘəɧŰɖŰŬɠ ŮɑŰŮ Űɖ ůɡɜŮɢɐ ŰɟɞűɞŭɞůɑŬ Űɤɜ 

ŬɜŮɝɎɟŰɖŰɤɜ ɛɘəɟɧŰŮɟɖɠ ŭɡɜŬɛɘəɧŰɖŰŬɠ ɡŭɟɞűɧɟɤɜ, ˊɞɡ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ŮɡɜɞŮɑ 

Űɘɠ əŬŰɞɚɘůɗɐůŮɘɠ.  

 

ȹɘɎɔɟŬɛɛŬ  2: ɇɞ ɔɟɎűɖɛŬ ŭŮɑɢɜŮɘ Űɞ ɛɖɜɘŬɑɞ Ŭɟɘɗɛɧ ɖɛŮɟɩɜ ɛŮ əŬɘɟɧ Ŭɑɗɟɘɞ, ɚɑɔɞ ɜŮűŮɚɩŭɖ, ɜŮűɞůəŮˊɐ 

əŬɘ Űɘɠ ɖɛɏɟŮɠ ɛŮ ɓɟɞɢɐ. Ƀɘ ɖɛɏɟŮɠ ɛŮ ɚɘɔɧŰŮɟɞ Ŭˊɧ 20% ɜŮűɞəɎɚɡɣɖ ɗŮɤɟɞɨɜŰŬɘ ɤɠ ŬɑɗɟɘŮɠ, ɛŮ 20-80% 

ɜŮűɞəɎɚɡɣɖ ɤɠ ɜŮűŮɚɩŭŮɘɠ əŬɘ ɛŮ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ 80%, ɤɠ ɜŮűɞůəŮˊŮɑɠ (ȷˊɧ www.meteoblue..gr). 

ȹɘɎɔɟŬɛɛŬ  3: ɇɞ ŭɘɎɔɟŬɛɛŬ ŬɡŰɧ ŭŮɑɢɜŮɘ ˊɧůŮɠ ɛɏɟŮɠ ŬɜɎ ɛɐɜŬ, ŮˊɘŰɡɔɢɎɜɞɜŰŬɘ ɞɟɘůɛɏɜŬ ˊɞůɎ ɡŮŰɞɨ 

(ȷˊɧ www.meteoblue..gr). 
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4.3 ɆŮɘůɛɘəɧŰɖŰŬ 

ɆɨɛűɤɜŬ ɛŮ Űɖɜ ɘůɢɨɞɡůŬ Űɟɞˊɞˊɞɑɖůɖ Űɤɜ ŭɘŬŰɎɝŮɤɜ Űɞɡ Ⱥɚɚɖɜɘəɞɨ 

ȷɜŰɘůŮɘůɛɘəɞɨ ȾŬɜɞɜɘůɛɞɨ ( ūȺȾ 1154ȸô,12-8-2003)  ɖ ˊŮɟɘɞɢɐ Űɖɠ ɛŮɚɏŰɖɠ 

ŮɜŰɎůůŮŰŬɘ ůŰɖ ɕɩɜɖ ůŮɘůɛɘəɐɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ ȽȽ, ɛŮ ɛɏɔɘůŰɖ ůŮɘůɛɘəɐ ŮˊɘŰɎɢɡɜůɖ 

ŮŭɎűɞɡɠ 

ȷ=Ŭ  g    (1) 

ȳˊɞɡ: 

g: ɖ ŮˊɘŰɎɢɡɜůɖ Űɖɠ ɓŬɟɨŰɖŰŬɠ  

Ŭ: ɖ ɕɩɜɖ ůŮɘůɛɘəɐɠ ŮˊɘəɘɜŭɡɜɧŰɖŰŬɠ II ɛŮ Űɘɛɐ  Ŭ= 0.24  

əŬɘ 90% ˊɘɗŬɜɧŰɖŰŬ ɛɖ ɡˊɏɟɓŬůɖɠ ŰŬ ŮˊɧɛŮɜŬ 50 ɢɟɧɜɘŬ (ɉɎɟŰɖɠ 8). 

 

ɆɡɜŮˊɩɠ ůɨɛűɤɜŬ ɛŮ Űɞɜ Űɨˊɞ (2) Űɞɡ əŮűŬɚŬɑɞɡ 2.5 ɖ ɞɟɘɕɧɜŰɘŬ ůŮɘůɛɘəɐ ŮˊɘŰɎɢɡɜůɖ 

Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ŮɑɜŬɘ Ŭh= Ŭ= 0.24, Ůɜɩ ɖ əŬŰŬəɧɟɡűɐ ůŮɘůɛɘəɐ ŮˊɘŰɎɢɡɜůɖ  ŮɑɜŬɘ 

Ŭɜ= 0.50Ŭ =   0.12 

 

 

ɉɎɟŰɖɠ 7:Ƀ.ȷ.Ɇ.Ʉ., ɈˊɞɡɟɔŮɑɞ ɡˊɞŭɞɛɩɜ ɛŮŰŬűɞɟɩɜ əŬɘ ŭɘəŰɨɤɜ, Ɂɏɞɠ 

ɉɎɟŰɖɠ ɆŮɘůɛɘəɐɠ ȺˊɘəɘɜŭɡɜɧŰɖŰŬɠ ȺɚɚɎŭŬɠ 2003. 

ɀŮɚɘůůɞɡɟɔɞɑ 
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ɆŰɖ 1 ɀŬȶɞɡ Űɞɡ 1967 əŬɘ ɩɟŬ 07:09:02 GMT ɏɜŬɠ ɘůɢɡɟɧɠ ůŮɘůɛɧɠ (ɀ=6,4) 

ɏˊɚɖɝŮ Űɞɡɠ ɜɞɛɞɨɠ ȯɟŰŬɠ əŬɘ ȽɤŬɜɜɑɜɤɜ. ɄɟɞəɚɐɗɖəŬɜ ůɞɓŬɟɎ ˊɟɞɓɚɐɛŬŰŬ ůŰɞɡɠ 

ɜɞɛɞɨɠ, ɛŮ 940 ůɡɜɞɚɘəɏɠ əŬŰŬůŰɟɞűɏɠ ůˊɘŰɘɩɜ, 2.567 ɛɖ ŮˊɘůəŮɡɎůɘɛŮɠ ɓɚɎɓŮɠ , 

2.674 ůɞɓŬɟɏɠ əŬɘ 4.609 ŮɚŬűɟɧŰŮɟŮɠ. ɆɨɛűɤɜŬ ɛŮ Űɘɠ ˊɚɖɟɞűɞɟɑŮɠ Űɞɡ Űɨˊɞɡ,  9 

Ɏɜɗɟɤˊɞɘ ůəɞŰɩɗɖəŬɜ əŬɘ 56 ŰɟŬɡɛŬŰɑůŰɖəŬɜ. Ƀɘ ɛŮɔŬɚɨŰŮɟŮɠ ŮɜŰɎůŮɘɠ ůŰɞ ɜɞɛɧ 

ȯɟŰŬɠ ˊŬɟŬŰɖɟɐɗɖəŬɜ ůŰŬ ɢɤɟɘɎ: ȹɟɞůɞˊɖɔɐ (Ƚɉ), ɀŮɚɘůůɞɡɟɔɞɨɠ (VIII+), 

ŪŮɞŭɩɟɘŬɜŬ, ȷɗŬɛɎɜɘɞ əŬɘ ɇŮŰɟɎəɤɛɞ (VIII) Ůɜɩ ůŰɞ ɜɞɛɧ ȽɤŬɜɜɑɜɤɜ ůŰŬ ɢɤɟɘɎ: 

ɄŮɟɘůŰɏɟɘ (VIII), ɀɏŰůɞɓɞ, ȸŬɗɨˊŮŭɞ (VII+).  (BGNOA, 1967). ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ 

ɟ́ɞůŮɘůɛɧɠ (ɀ=4,0) ůŰɘɠ 25 ɀŬɟŰɑɞɡ əŬɘ ŬəɞɚɞɨɗɖůŬɜ ˊɞɚɚɞɑ ɛŮŰŬůŮɘůɛɞɑ ɞ 

ɛŮɔŬɚɨŰŮɟɞɠ Űɤɜ ɞˊɞɑɤɜ (ɀ=5,3) ɏɔɘɜŮ Űɖɜ ɑŭɘŬ ɖɛɏɟŬ ůŰɘɠ 9:50 ɛŮŰɎ Űɞɜ əɨɟɘɞ 

ůŮɘůɛɧ. Ƀ ůŮɘůɛɧɠ ŬɡŰɧɠ ɐŰŬɜ ŮˊɘűŬɜŮɘŬəɧɠ h=n (normal) Ŭűɞɨ Űɞ ŮůŰɘŬəɧ Űɞɡ ɓɎɗɞɠ 

ɐŰŬɜ ɛɘəɟɧŰŮɟɞ Űɤɜ 60km (h<60km). ɆɡɔəŮəɟɘɛɏɜŬ Űɞ ŮůŰɘŬəɧ ɓɎɗɞɠ ɛŮŰɟɐɗɖəŮ 

34km. 

ɇɞ ɟɐɔɛŬ ˊɞɡ ɏŭɤůŮ Űɞ ůŮɘůɛɧ Űɞɡ 1967 ŬɜɐəŮɘ ůŰɖ ůŮɘůɛɘəɐ ɕɩɜɖ ȷɚɓŬɜɑŭŮɠ- Ʉɑɜŭɞɠ 

ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ əŬɜɞɜɘəɎ ɟɐɔɛŬŰŬ ŭɘŮɨɗɡɜůɖɠ ȸȸȹ-ɁɁȷ, əŬɘ ɓɟɑůəŮŰŬɘ əŬŰɎ 

ɛɐəɞɠ Űɖɠ əɞɟɡűɞɔɟŬɛɛɐɠ  Űɤɜ ȷɚɓŬɜɑŭɤɜ- Ⱥɚɚɖɜɑŭɤɜ ɞɟɞůŮɘɟɩɜ. ɇŬ ɟɐɔɛŬŰŬ ŬɡŰɎ 

ɞűŮɑɚɞɜŰŬɘ ůŮ ŮűŮɚəɡůŰɘəɏɠ ŭɡɜɎɛŮɘɠ ˊɞɡ ŬůəɞɨɜŰŬɘ əŬŰɎ Űɖ ŭɘŮɨɗɡɜůɖ ȷ-ȹ 

(Papazachos et al., 1984) əŬɘ ŮɑɜŬɘ ůɡɜɏˊŮɘŬ Űɖɠ ɞɟɞɔŮɜŮŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ ˊɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ. ȷɡŰɧ ɏɢŮɘ ɎɛŮůɖ ůɢɏůɖ ɛŮ Űɖ ůɡɛˊɑŮůɖ ˊɞɡ ŬůəŮɑŰŬɘ 

əŬŰɎ ɛɐəɞɠ Űɖɠ Ⱥɚɚɖɜɘəɐɠ ŰɎűɟɞɡ əŬɘ Űɤɜ ŬɜŬŰɞɚɘəɩɜ ŬəŰɩɜ Űɖɠ ȷŭɟɘŬŰɘəɐɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ ́ɟɧəŮɘŰŬɘ  Űɞ ɟɐɔɛŬ Űɖɠ ȯɟŰŬɠ (əɤŭɘəɧɠ Ŭɟɘɗɛɧɠ : 4.1), ůɨɛűɤɜŬ ɛŮ Űɘɠ 

ɓɘɓɚɘɞɔɟŬűɘəɏɠ ŬɜŬűɞɟɏɠ (ɄŬˊŬɕɎɢɞɠ əŬɘ ɄŬˊŬɕɎɢɞɡ, 2003) əŬɘ (Papazachos et al. 

2001) ŮɑɜŬɘ əŬɜɞɜɘəɧ. ɇɞ ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ əŬɘ ˊɚɎŰɞɠ (ű, ɚ) Űɞɡ ɛɏůɞɡ Űɖɠ Űɞɛɐɠ Űɞɡ 

ɟɐɔɛŬŰɞɠ ɛŮ Űɞ ɞɟɘɕɧɜŰɘɞ ŮˊɑˊŮŭɞ ŮɑɜŬɘ ű= 39,43 əŬɘ ɚ=21,23. ɇɞ ɛɐəɞɠ Űɞɡ ɟɐɔɛŬŰɞɠ 

ŮɑɜŬɘ 26 km, Űɞ Ŭɕɘɛɞɨɗɘɞ ɕ=11 , ɖ əɚɑůɖ ɗ=49ɞ əŬɘ ɖ ɔɤɜɑŬ ɞɚɑůɗɖůɖɠ ɚ=-87. ɆɨɛűɤɜŬ 

ɛŮ Űɖ ɓɘɓɚɘɞɔɟŬűɑŬ Űɞ ɟɐɔɛŬ Űɖɠ ȯɟŰŬɠ ɏɢŮɘ ŭɩůŮɘ ɛɧɜɞ ɏɜŬ ůŮɘůɛɧ, ŬɡŰɧɜ Űɞɡ 1967 

 

 

ɉɎɟŰɖɠ 8 : ɉɎɟŰɖɠ ɛɏɔɘůŰɖɠ ŬɜŬɛŮɜɧɛŮɜɖɠ ŮŭŬűɘəɐɠ ŮˊɘŰɎɢɡɜůɖɠ 

(cm/sec2) me 90% ˊɘɗŬɜɧŰɖŰŬ ɛɖ ɡˊɏɟɓŬůɖɠ ŰŬ ŮˊɧɛŮɜŬ 50 ɢɟɧɜɘŬ 

(ȷˊɧ ɉɟɐůŰɞɠ ȷ. ȾɃɌɃɆ, 2014). 

ɀŮɚɘůůɞɡɟɔɞɑ 
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Ɂɞ ȳɜɞɛŬ ū ɚ L ɕ ɗ ɚ 

4.1 ȯɟŰŬɠ 39.43 24.23 26 11 49 -87 

ɄɑɜŬəŬɠ 7: ɆɡɜɞˊŰɘəɧɠ ˊɑɜŬəŬɠ Űɤɜ ůŰɞɘɢŮɑɤɜ Űɞɡ ɟɐɔɛŬŰɞɠ Űɖɠ ȯɟŰŬɠ (ɄŬˊŬɕɎɢɞɠ əŬɘ 

ɄŬˊŬɕɎɢɞɡ, 2003 

ɄɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɏɟŮɡɜŬ ɔɘŬ ɨˊŬɟɝɖ ŮɜŮɟɔɩɜ ɟɖɔɛɎŰɤɜ ůŮ ŬəŰɑɜŬ 30 km ɔɨɟɤ Ŭˊɧ 

Űɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ, ɛŮ ůəɞˊɧ Űɖɜ ŮɨɟŮůɖ ůŮɘůɛɩɜ Ŭˊɧ ɟɐɔɛŬŰŬ ˊɞɡ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ 

ŮˊɖɟŮɎůɞɡɜ ɎɛŮůŬ Űɖɜ ˊŮɟɘɞɢɐ. ȷˊɧ Űɖɜ ɏɟŮɡɜŬ ŬɡŰɐ ˊɟɞɏəɡɣŮ ɧŰɘ ɏɢɞɡɜ 

ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ 324 ůŮɘůɛɞɑ ɛŮɔɏɗɞɡɠ (ɀL. 4-7). ɇŬ ɟɐɔɛŬŰŬ ˊɞɡ ɏɢɞɡɜ ŭɩůŮɘ 

ŬɡŰɞɨɠ Űɞɡɠ ůŮɘůɛɞɨɠ ŮɑɜŬɘ Űɞ ɟɐɔɛŬ Űɤɜ ȽɤɎɜɜɘɜɤɜ ( ɧˊɞɡ ŮɑɜŬɘ əŬɘ ŬɡŰɧ ɛŮ Űɖ 

ɛŮɔŬɚɨŰŮɟɖ əɘɜɖŰɘəɧŰɖŰŬ), Űɞ ɟɐɔɛŬ Űɤɜ ɇɟɘəɎɚɤɜ əŬɘ Űɏɚɞɠ Űɞ ɟɐɔɛŬ Űɖɠ ȯɟŰŬɠ 

(ɉɎɟŰɖɠ 9) 

 

 

ɉɟɧɜɞɠ ũɏɜŮůɖɠ 

(GMT) 

ũŮɤɔɟŬűɘəɧ 

ɄɚɎŰɞɠ 

ũŮɤɔɟŬűɘəɧ 

ɀɐəɞɠ 

ȸɎɗɞɠ 

(ɢɛ) 

ɀɏɔŮɗɞɠ 

(ML) 
ȺˊɑəŮɜŰɟɞ 

ȷˊɧůŰŬůɖ (ɢɛ) 

Ŭˊɧ Űɞɡɠ 

ɀŮɚɘůůɞɡɟɔɞɨɠ 

(ũ.Ʉɚ.:39.5096  

ũ.ɀɐə.:21.1441) 

2008/06/30 

13:40:10 
39.39 20.85 55 4.1 

28.0 ɢɛ ȸȸȹ Űɖɠ 

ȯɟŰŬɠ 
28.5 

2005/09/15 

03:30:21 
39.70 20.96 14 4.1 

10.0 ɢɛ ȷȸȷ Űɤɜ 

ȽɤŬɜɜɑɜɤɜ 
26.4 

2005/04/26 

23:13:53 
39.30 21.14 26 4.1 

20.4 ɢɛ ȸȷ Űɖɠ 

ȯɟŰŬɠ 
23.3 

1999/03/31 

00:00:25 
39.61 20.90 54 4.3 

7.7 ɢɛ ɁɁȷ Űɤɜ 

ȽɤŬɜɜɑɜɤɜ 
23.7 

1989/09/19 

07:57:07 
39.48 21.36 1 4.5 

35.9 ɢɛ ȹɁȹ Űɤɜ 

ɇɟɘəɎɚɤɜ 
18.8 

ɉɎɟŰɖɠ 9: ɉɎɟŰɖɠ ˊɞɡ ŬˊŮɘəɞɜɑɕŮɘ ŰŬ ɟɐɔɛŬŰŬ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŮ ŬəŰɑɜŬ 30 km Ŭˊɧ Űɖ ˊŮɟɘɞɢɐ 

ɛŮɚɏŰɖɠ. ɀŮ ɛˊɚŮ ŮɑɜŬɘ Űɞ ɟɐɔɛŬ Űɤɜ ȽɤŬɜɜɑɜɤɜ, ɛŮ əɧəəɘɜɞ Űɤɜ ɇɟɘəɎɚɤɜ əŬɘ ɛŮ ˊɟɎůɘɜɞ Űɖɠ 

ȯɟŰŬɠ. (ȷˊɧ SHARE, http://diss.rm.ingv.it/share-edsf/) 

ɀŮɚɘůůɞɡɟɔɞɑ 

http://diss.rm.ingv.it/share-edsf/
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4.4 ũŮɤɚɞɔɑŬ ŮɡɟɨŰŮɟɖɠ ˊŮɟɘɞɢɐɠ  
 

ɆɨɛűɤɜŬ ɛŮ Űɞ ɔŮɤɚɞɔɘəɧ ˊɚŬɑůɘɞ ůŰɖ ɔŮɤŰŮəŰɞɜɘəɐ ŭɞɛɐ Űɖɠ ȼˊŮɑɟɞɡ 

ůɡɛɛŮŰɏɢɞɡɜ: 

 

1. Ƀɘ ůɢɖɛŬŰɘůɛɞɑ Űɖɠ ɀŮůɞŮɚɚɖɜɘəɐɠ ŬɨɚŬəŬɠ, ɧˊɞɡ ůɡɜŬɜŰɩɜŰŬɘ ůŰɖɜ 

ɡˊɞɚŮəɎɜɖ Űɞɡ ɆŬɟŬɜŰɎˊɞɟɞɡ ɛŮ ɣŬɛɛɑŰŮɠ, əɟɞəŬɚɞˊŬɔɐ əŬɘ ɛɎɟɔŮɠ   

2. Tɞ ɞűŮɘɞɚɘɗɘəɧ ůɨɛˊɚŮɔɛŬ ůŰɞ ȸ əŬɘ ȷ ŰɛɐɛŬ Űɖɠ ɚŮəɎɜɖɠ ȷɩɞɡ 

3. H ɕɩɜɖ Űɖɠ Ʉɑɜŭɞɡ ůŰŬ ȷɗŬɛɎɜɘŬ ɧɟɖ (ɇɕɞɡɛɏɟəŬ), ˊɞɡ ŮɛűŬɜɑɕŮŰŬɘ 

Ůˊɤɗɖɛɏɜɖ ůŰɞ űɚɡůɢɘəɧ ůɨɔəɚɘɜɞ Űɞɡ ȷɟɎɢɗɞɡ Űɖɠ ȽɧɜɘŬɠ ɕɩɜɖɠ.  

4. H ɕɩɜɖ ũŬɓɟɧɓɞɡ- ɇɟɘˊɧɚŮɤɠ, ůŰɞ Ɂȷ ŰɛɐɛŬ Űɤɜ ɓɞɡɜɩɜ Űɞɡ ȸɎɚŰɞɡ  

5. ȾŬɘ Űɏɚɞɠ ɖ Ƚɧɜɘɞɠ ɕɩɜɖ, ɖ ɞˊɞɑŬ əŬŰŬɚŬɛɓɎɜŮɘ Űɞ ɛŮɔŬɚɨŰŮɟɞ ŰɛɐɛŬ Űɖɠ 

ȼˊŮɑɟɞɡ əŬɘ ůɡɜŬɜŰɎŰŬɘ ȷ Ŭˊɧ Űɞɜ ȯɟŬɢɗɞ əŬɘ Űɞɜ ɧɟɞ ɇɨɛűɖ ɏɤɠ əŬɘ ȹ ůŰɘɠ 

ŬəŰɏɠ Űɞɡ Ƚɞɜɑɞɡ. 

1972/04/11 

11:12:11 
39.40 21.40 10 4.0 

36.0 ɢɛ ȹɁȹ Űɤɜ 

ɇɟɘəɎɚɤɜ 
25.1 

1970/01/31 

01:26:44 
39.40 21.00 10 4.0 

26.7 ɢɛ ȸ Űɖɠ 

ȯɟŰŬɠ 
17.4 

1969/10/16 

22:55:40 
39.50 20.90 10 4.0 

19.1 ɢɛ ɁɁȷ Űɤɜ 

ȽɤŬɜɜɑɜɤɜ 
21.0 

1967/06/12 

18:12:38 
39.30 21.20 10 4.1 

24.1 ɢɛ ȸȷ Űɖɠ 

ȯɟŰŬɠ 
23.8 

1967/05/05 

20:18:27 
39.70 20.90 10 4.0 

5.5 ɢɛ ȸȷ Űɤɜ 

ȽɤŬɜɜɑɜɤɜ 
29.8 

1967/05/04 

03:18:25 
39.75 21.00 10 4.0 

15.7 ɢɛ ȸȷ Űɤɜ 

ȽɤŬɜɜɑɜɤɜ 
29.4 

1967/05/01 

09:50:00 
39.70 20.90 10 5.0 

5.5 ɢɛ ȸȷ Űɤɜ 

ȽɤŬɜɜɑɜɤɜ 
29.8 

ɆŮɘůɛɧɠ ɀ=6,4 ˊɞɡ 

ɏˊɚɖɝŮ Űɖɜ ˊŮɟɘɞɢɐ. 

ɄŬɟŬŰɖɟŮɑŰŬɘ ɛɘəɟɐ 

ŮˊŬɜŬɚɖɣɖɛɧŰɖŰŬ 

ȹɘɎɔɟŬɛɛŬ  4: ɄŮɟɑɞŭɞɠ ŮˊŬɜɎɚɖɣɖɠ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ ůŮɘůɛɘəɩɜ ɛŮɔŮɗɩɜ Űɖɠ Ȼɩɜɖɠ ȽȽ 
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 Ƀɘ ɔŮɤŰŮəŰɞɜɘəɏɠ ɕɩɜŮɠ Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ ŭɞɛŮɑŰŬɘ ɖ ˊŮɟɘɞɢɐ ɇɕɞɡɛɏɟəɤɜ əŬɘ ɘŭɘŬɑŰŮɟŬ 

ɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ, ɀŮɚɘůůɞɡɟɔɞɑ, Ŭɜɐəɞɡɜ ůŰɖɜ Ƚɧɜɘɞ ɕɩɜɖ əŬɘ ůŰɖ ɕɩɜɖ ɋɚɞɜɞɨ ï 

Ʉɑɜŭɞɡ. 

  

 

 

Ȼɩɜɖ ɋɚɞɜɞɨ -Ʉɑɜŭɞɡ 

ȿɘɗɞůŰɟɤɛŬŰɞɔɟŬűɘəɐ Ůɝɏɚɘɝɖ 

ũŮɜɘəɎ ŰŬ ˊɟɩŰŬ ŬɚˊɘəɎ ɘɕɐɛŬŰŬ ůŮ ɧɚɖ Űɖɜ ɏəŰŬůɖ Űɖɠ ɕɩɜɖɠ Ʉɑɜŭɞɡ, ŮɑɜŬɘ  

ɣŬɛɛɑŰŮɠ, ˊɡɟɘŰɧɚɘɗɞɘ ɛɎɟɔŮɠ əŬɘ ŬůɓŮůŰɧɚɘɗɞɘ. ȷɡŰɎ ůɡɜɘůŰɞɨɜ ɛɑŬ əɚŬůŰɘəɐ 

ɘɕɖɛŬŰɞɔɏɜŮůɖ əŬɘ ŮɑɜŬɘ ɖɚɘəɑŬɠ ɀɏůɞɡ- ȯɜɤ ɇɟɘŬŭɘəɞɨ. ȼ əɚŬůŰɘəɐ ɘɕɖɛŬŰɞɔɏɜɜŮůɖ 

ŮɝŮɚɑůůŮŰŬɘ ˊɟɞɠ Űɞ ȯɜɤ ɇɟɘŬŭɘəɧ ůŮ ŬůɓŮůŰɘŰɘəɞɨɠ ŰɞɡɟɓɘŭɑŰŮɠ ȾŬɟɜɑɞɡ, 

ŬůɓŮůŰɧɚɘɗɞɠ ɛŮ ˊŬɟŮɛɓɞɚɏɠ əŮɟŬŰɧɚɘɗɤɜ əŬɗɩɠ əŬɘ ɖűŬɑůŰŮɘɞɥɕɖɛŬŰɞɔŮɜɐ ɡɚɘəɎ ɛŮ 

ŬɜŭŮůɑŰŮɠ, Űɧűűɞɡɠ əŬɘ ɞɟɘůɛɏɜŮɠ űɞɟɏɠ ɓŬůɎɚŰŮɠ. ɆŮ ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Űɞɘ ȽɞɡɟŬůɘəɞɨ  

ɔɘɜɧŰŬɜ ůɡɜŮɢɐɠ ŬˊɧɗŮůɖ Űɤɜ ɘɕɖɛɎŰɤɜ Űɖɠ ɓŬɗɘɎɠ ɗɎɚŬůůŬɠ (ɟŬŭɘɞɚŬɟɘŰɘəɞɨɠ 

əŮɟŬŰɧɚɘɗɞɡɠ, Ŭɟɔɑɚɞɡɠ, ɣŬɛɛɑŰŮɠ, ˊŮɚŬɔɘəɞɨɠ ˊɡɟɘŰɘəɞɨɠ ŬůɓŮůŰɧɚɘɗɞɡɠ əŬɘ 

ɘŬůˊɑŭŮɠ) ˊɞɡ ůɡɜɘůŰɞɨɜ Űɖ ɔɜɤůŰɐ ůɢɘůŰɞəŮɟŬŰɞɚɘɗɘəɐ ŭɘɎˊɚŬůɖ ( ˊɎɢɞɠ ŭɘɎˊɚŬůɖɠ 

ˊŮɟɑˊɞɡ 150-200m). ȷɡŰɐ ŮɝŮɚɑůůŮŰŬɘ ˊɟɞɠ ŰŬ ˊɎɜɤ ůŮ ɛɑŬ ůŮɘɟɎ ɟɡɗɛɘůŰɘəɩɜ 

ŮɜŬɚɚŬɔɩɜ Ŭˊɧ ˊŮɚɑŰŮɠ, ɣŬɛɛɑŰŮɠ, ɛɎɟɔŮɠ, ɟŬŭɘɞɚŬɟɑŰŮɠ əŬɘ ˊŮɚŬɔɘəɞɨɠ əŬɘ 

ɚŬŰɡˊɞˊŬɔŮɑɠ ŬůɓŮůŰɧɚɘɗɞɡɠ ˊɞɡ ɗɡɛɑɕŮɘ ůɡɛˊŮɟɘűɞɟɎ űɚɨůɢɖ, əŬɘ ůɡɔəŮəɟɘɛɏɜŬ Űɞɡ 

1ɞɡ ūɚɨůɢɖ ɖɚɘəɑŬɠ ȾɎŰɤ ȾɟɖŰɘŭɘəɞɨ. ɆŰɖɜ ɑŭɘŬ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ ůɡɜŮɢɑůŰɖəŮ ɖ 

ɘɕɖɛŬŰɞɔɏɜŮůɖ ɢɤɟɑɠ əŬɛɑŬ ŭɘŬəɞˊɐ əŬɘ ɢɤɟɑɠ ŬůɡɛűɤɜɑŬ, ɛŮ ŬˊɧɗŮůɖ ˊŮɚŬɔɘəɩɜ 

ɉɎɟŰɖɠ 10: ũŮɤŰŮəŰɞɜɘəɏɠ ŮɜɧŰɖŰŮɠ ȺɚɚɎŭŬɠRh: ɀɎɕŬ Űɖɠ Ʌɞŭɧˊɖɠ, Sm: ɆŮɟɓɞɛŬəŮŭɞɜɘəɐ ɛɎɕŬ, CR: ɄŮɟɘɟɞŭɞˊɘəɐ 

ɕɩɜɖ, (Pe: Ȼɩɜɖ ɄŬɘŬɜɑŬɠ, Pa: Ȼɩɜɖ ɄɎɘəɞɡ, Al: Ȼɩɜɖ ȷɚɛɤˊɑŬɠ) = Ȼɩɜɖ ȷɝɘɞɨ, ɅȽ: ɄŮɚŬɔɞɜɘəɐ ɕɩɜɖ, ȷc: ȷŰŰɘəɧ-

ȾɡəɚŬŭɘəɐ ɕɩɜɖ, Sp: ɈˊɞˊŮɚŬɔɞɜɘəɐ ɕɩɜɖ, Pk: Ȼɩɜɖ ɄŬɟɜŬůůɞɨ - ũəɘɩɜŬɠ, P: Ȼɩɜɖ Ʉɑɜŭɞɡ, G: Ȼɩɜɖ ũŬɓɟɧɓɞɡ - 

ɇɟɑˊɞɚɖɠ, Ƚ: Ƚɧɜɘɞɠ ɕɩɜɖ, Px: Ȼɩɜɖ ɄŬɝɩɜ ɐ ɄɟɞŬˊɞɨɚɘŬ, Au: ȺɜɧŰɖŰŬ ñɇŬɚɏŬ ɧɟɖ - ˊɚŬəɩŭŮɘɠ ŬůɓŮůŰɧɚɘɗɞɘò 

ˊɘɗŬɜɧɜ Űɖɠ Ƚɞɜɑɞɡ ɕɩɜɖɠ.. (ȾŬŰɎ Mountrakis et al. 1983)  

ɀŮɚɘůůɞɡɟɔɞɑ 
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ˊɚŬəɤŭɩɜ ŬůɓŮůŰɧɚɘɗɤɜ, ɛŮ ŮɜůŰɟɩůŮɘɠ ˊɡɟɘŰɘəɏɠ əŬɘ Ŭɟɔɘɚɘəɏɠ ŬůɓŮůŰɘŰɘəɩɜ 

ŰɞɡɟɓɘŭɘŰɩɜ əŬɘ ɛŬɟɔɩɜ ɛŮ ˊɎɢɞɠ 500 m. 

ɆŰŬ Űɏɚɖ Űɞɡ ȾɟɖŰɘəɞɨ ɖ ɘɕɖɛŬŰɞɔɏɜŮůɖ ɔɑɜŮŰŬɘ ˊŮɟɘůůɧŰŮɟɞ ŬůɓɏůŰɞɛŬɟɔŬɥəɐ 

ɛŮŰŬɓŬŰɘəɐ ˊɟɞɠ Űɞ űɚɨůɢɖ (2ɞɠ ūɚɨůɢɖɠ Űɖɠ Ʉɑɜŭɞɡ) ɖ ŬˊɧɗŮůɖ Űɞɡ ɞˊɞɑɞɡ Ŭˊɧ Űɞ 

ȹɎɜɘɞ ůɢŮŰɑɕŮŰŬɘ ůŰɞ ɇɟɘŰɞɔŮɜɏɠ ɛɏɢɟɘ Űɞɜ ȯɜɤ ȼɩəŬɘɜɞ əŬɘ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ 

ɟɡɗɛɘəɏɠ ŮɜŬɚɚŬɔɏɠ ɣŬɛɛɘŰɩɜ əŬɘ ɛŬɟɔɩɜ əŬɘ ůˊŬɜɘɧŰŮɟŬ əɟɞəŬɚɞˊŬɔɩɜ əŬɘ 

ŬůɓŮůŰɧɚɘɗɤɜ. ȰŰůɘ ŰŮɚŮɘɞˊɞɘɐɗɖəŮ ɖ ȷɚˊɘəɐ ɘɕɖɛŬŰɞɔɏɜŮůɖ ůŰɖ ɕɩɜɖ Ʉɑɜŭɞɡ əŬɘ 

ŭɘŬɛɞɟűɩɗɖəŮ ɖ ŭɞɛɐ ˊɞɡ ŮɛűŬɜɑɕŮŰŬɘ ůŰɖ ɚɘɗɞůŰɟɤɛŬŰɞɔɟŬűɘəɐ ůŰɐɚɖ. 

 

 

 

Ƚɧɜɘɞɠ Ȼɩɜɖ 

ȿɘɗɞůŰɟɤɛŬŰɞɔɟŬűɘəɐ Ůɝɏɚɘɝɖ. 

ȼ Ƚɧɜɘɞɠ ɕɩɜɖ ůɡɔəɟɞŰŮɑŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ Ŭˊɧ ȷɚˊɘəɎ ɘɕɖɛŬŰɞɔŮɜɐ ˊŮŰɟɩɛŬŰŬ 

əŬɘ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɤɠ ɖˊŮɘɟɤŰɘəɐ ɚŮəɎɜɖ ɛŮ ɖɛɘˊŮɚŬɔɘəɐ əŬɘ ˊŮɚŬɔɘəɐ 

ɘɕɖɛŬŰɞɔɏɜŮůɖ. ɆŰŬ ˊɟɩŰŬ ŬɚˊɘəɎ ɘɕɐɛŬŰŬ Űɖɠ ɕɩɜɖɠ ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ɖ ȺɓŬˊɞɟɘŰɘəɐ 

ůŮɘɟɎ, ɛŮ ŮɛűŬɜɑůŮɘ əɞɘŰŬůɛɎŰɤɜ ɔɨɣɞɡ əŬɘ ŬɜɡŭɟɑŰɖ, əɡɟɑɤɠ əŬŰɎ ɛɐəɞɠ Űɤɜ 

ɛŮɔɎɚɤɜ ɟɖɔɛɎŰɤɜ əŬɘ ŮűɘˊˊŮɨůŮɤɜ. ȼ ɖɚɘəɑŬ ɡˊɞɚɞɔɑɕŮŰŬɘ ɄŮɟɛɞŰɟɘŬŭɘəɐ Ůɜɩ 

ŬɜŬűɏɟɞɜŰŬɘ əŬɘ ɞɟɘůɛɏɜŮɠ ˊŬɟŮɛɓɞɚɏɠ ŬɡŰɩɜ ɛɏůŬ ůŮ ŬůɓŮůŰɧɚɘɗɞɡɠ Űɞɡ ȾɎŰɤ 

ȿɘŬůɑɞɡ. ɆŰɖ ůŮɘɟɎ ŬɡŰɐ ŮɛˊŮɟɘɏɢɞɜŰŬɘ Ŭəɧɛɖ ŭɞɚɞɛɑŰŮɠ əŬɘ ŬůɓŮůŰɞɚɘɗɘəɎ 

ɚŬŰɡˊɞˊŬɔɐ Űɞɡ ȾɎŰɤ ɏɤɠ ɀɏůɞɡ ɇɟɘŬŭɘəɞɨ. ɄɎɜɤ ůŰɞɡɠ ŮɓŬˊɞɟɑŰŮɠ ŬˊɞŰɑɗŮɜŰŬɘ ɞɘ 

ɜɖɟɘŰɘəɞɑ ŬůɓŮůŰɧɚɘɗɞɘ Űɞɡ ȷ ɇɟɘŬŭɘəɞɨ, ŭɖɚŬŭɐ ɞɘ ɛŬɨɟɞɘ ŬůɓŮůŰɞɚɘɗɞɘ ɛŮ 

Ŭɞ́ɚɘɗɩɛŬŰŬ Megalodon, ŭɞɚɞɛɑŰŮɠ, ŬůɓŮůŰɞɚɘɗɘəɎ ɚŬŰɡˊɞˊŬɔɐ əŬɘ ɛŬɟɔŬɥəɞɑ 

ŬůɓŮůŰɧɚɘɗɞɘ. ɆŰɖ ůɡɜɏɢŮɘŬ ŬˊɞŰɑɗŮɜŰŬɘ ŬůɓŮůŰɧɚɘɗɞɘ Űɞɡ ȾɎŰɤ ɀɏůɞɡ ȿɘŬůɑɞɡ 

(ȾɎŰɤ ȽɞɡɟŬůɘəɧ) ɛŮ ˊɎɢɞɠ ɔɨɟɤ ůŰŬ 600m. ɆŰɞ ȯɜɤ ȿɘɎůɘɞ ŬɟɢɑɕŮɘ ɞ ůɢɖɛŬŰɘůɛɧɠ 

Űɖɠ ɖɛɘˊŮɚŬɔɘəɐɠ ɚŮəɎɜɖɠ Űɖɠ Ƚɞɜɑɞɡ ɕɩɜɖɠ ɛŮ ɓɨɗɘůɖ Űɞɡ ɢɩɟɞɡ ɛŮ əŬɜɞɜɘəɎ 

ɟɐɔɛŬŰŬ.  

ȺɘəɧɜŬ 19: ȿɘɗɞůŰɟɤɛŬŰɞɔɟŬűɘəɐ ůŰɐɚɖ ŬɜŰɘˊɟɞůɤˊŮɡŰɘəɐ Űɖɠ ɕɩɜɖɠ ɋɚɞɜɞɨ ï Ʉɑɜŭɞɡ. 1: 

ŭɞɚɞɛɑŰŮɠ. 2: ˊɚŬəɩŭŮɘɠ ŬůɓŮůŰɧɚɘɗɞɘ, 3: ŬɟɔɘɚɞɣŬɛɛɑŰŮɠ, 4: ɖűŬɘůŰŮɘɞɥɕɖɛŬŰɞɔŮɜɐ ɡɚɘəɎ, 5: 

əŮɟŬŰɧɚɘɗɞɘ, 6: ŬůɓŮůŰɧɚɘɗɞɘ ɛŮ ˊɡɟɘŰɘəɏɠ ŮɜůŰɟɩůŮɘɠ, 7: ɚŬŰɡˊɞˊŬɔɐ, 8: ŬɜɤəɟɖŰɘŭɘəɞɑ 

ŬůɓŮůŰɧɚɘɗɞɘ, 9:ůɢɖɛŬŰɘůɛɧɠ űɚɨůɢɖ, ɇɟɘŰɞɔŮɜɞɨɠ. (Moudrakis, 2010) 
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ȰˊŮɘŰŬ ŬəɞɚɞɨɗɖůŮ ɞ ŰŮɛŬɢɘůɛɧɠ Űɖɠ Ƚɞɡɜɑɞɡ ɚŮəɎɜɖɠ ůŮ ɛɘəɟɏɠ Ůˊɘɛɏɟɞɡɠ ɚŮəɎɜŮɠ. 

ɆŰɞ ȷ. ȽɞɡɟŬůɘəɧ ɔɑɜŮŰŬɘ ɖ ɓɨɗɘůɖ Űɖɠ Ƚɞɜɑɞɡ ɚŮəɎɜɖɠ əŬɘ ŬɟɢɑɕŮɘ ɖ ŬˊɧɗŮůɖ 

ˊŮɚŬɔɘəɩɜ ŬůɓŮůŰɧɚɘɗɤɜ ɛŮ əŮɟŬŰɞɚɘɗɘəɏɠ ŮɜůŰɟɩůŮɘɠ ˊɞɡ ŭɘŬɟəŮɑ ɛɏɢɟɘ Űɞ Űɏɚɞɠ Űɞɡ 

ȼɤəŬɑɜɞɡ əŬŰɎ Űɖɜ ɏɜŬɟɝɖ Űɖɠ ŬˊɧɗŮůɖɠ Űɞɡ űɚɨůɢɖ. Ƀɘ ŬůɓŮůŰɧɚɘɗɞɘ ŬɡŰɞɑ ŮɑɜŬɘ ɞɘ 

ŬůɓŮůŰɧɚɘɗɞɘ ȸɑɔɚŬɠ, ́ Ɏɢɞɡɠ 2-30cm, ůɡɜɐɗɤɠ ɚŮɡəɞɑ ɐ ŰŮűɟɞɑ əŬɘ ɔɘŬ ŬˊɞɗŮůɐ Űɞɡɠ 

əɟɎŰɖůŮ ɛɏɢɟɘ Űɞ ɇɘɗɩɜɘɞ əŬɘ ɧɚɞ Űɞ ȾɟɖŰɘŭɘəɧ. ɇɏɚɞɠ ŬˊɞŰɑɗŮŰŬɘ ɞ  űɚɨůɢɖɠ ˊɞɡ 

ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ  ŮɜŬɚɚŬɔɏɠ ɘɚɡɤŭɩɜ ɛŬɟɔɩɜ əŬɘ ɛŮůɧəɞəəɤɜ ɏɤɠ ɢɞɜŭɟɧəɞəəɤɜ 

ɣŬɛɛɘŰɩɜ ůŰɞ ȯɜɤ ȼɩəŬɘɜɞ ï ȷəɞɡɥŰɎɜɘɞ. ɇɞ ˊɎɢɞɠ Űɞɡ ŮɑɜŬɘ Űɧůɞ ɛŮɔɎɚɞ ˊɞɡ ůŮ 

ɛŮɔɎɚŬ ůɨɔəɚɘɜŬ ɡˊŮɟɓŬɑɜŮɘ ŰŬ 3000 ɛ. 

 

 

 

ȺɘəɧɜŬ 20 : ȿɘɗɞůŰɟɤɛŬŰɞɔɟŬűɘəɐ ůŰɐɚɖ Űɖɠ Ƚɞɡɜɑɞɡ ɕɩɜɖɠ . ɠ. 1: ɔɨɣɞɠ, 2: ɛŬɨɟɞɘ ŬůɓŮůŰɧɚɘɗɞɘ, 

3: ŭɞɚɞɛɑŰŮɠ, 4:ŬůɓŮůŰɧɚɘɗɞɘ ɜɖɟɘŰɘəɞɑ çɄŬɜŰɞəɟɎŰɞɟŬè, 5: ŬůɓŮůŰɧɚɘɗɞɘ Űɞɡ Ammonitico rosso, 6: 

ůɢɘůŰɧ-ɚɘɗɞɘ ɛŮ Posidonomyes, 7:əŮɟŬŰɧɚɘɗɞɘ, 8: ŬůɓŮůŰɧɚɘɗɞɘ ˊŮɚŬɔɘəɞɑ çȸɑɔɚŬɠè, 9:ŬůɓŮůŰɧɚɘɗɞɘ 

ɖɛɘˊŮɚŬɔɘəɞɑ ȼɤəŬɑɜɞɡ, 10: űɚɨůɢɖɠ. (Moudrakis, 2010) 
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ɉɎɟŰɖɠ 11:. ɇɟɞˊɞˊɞɘɖɛɏɜɞɠ ɢɎɟŰɖɠ Ŭˊɧ űɨɚɚɞ ɄɟɎɛŬɜŰŬ Űɞɡ  ȽũɀȺ (1957) 
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4.5 ũŮɤɚɞɔɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɏɟŮɡɜŬɠ 
 

ɆŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ ˊŬɟŬŰɑɗŮɜŰŬɘ ɞɘ ɔŮɤɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ 

ŬˊɞŰɨˊɤůɖ ɔŮɤɚɞɔɘəɩɜ əŬɘ ŰŮəŰɞɜɘəɩɜ ŭɞɛɩɜ ɧˊɤɠ Ŭəɟɘɓɩɠ ˊŬɟŬŰɖɟɐɗɖəŬɜ ůŰɖɜ 

ɨˊŬɘɗɟɞ əŬɗɩɠ əŬɘ Űɖɜ ɡŭɟɞɔŮɤɚɞɔɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ 

ȼ ɢŬɟŰɞɔɟɎűɖůɖ əŬɘ ɖ Ŭˊɧŭɞůɖ Űɖɠ ɚɘɗɞɚɞɔɑŬɠ ɏɔɘɜŮ ůŮ 2 əɚɑɛŬəŮɠ. ȳɚɖ ɖ ˊŮɟɘɞɢɐ 

Űɖɠ ɛŮɚɏŰɖɠ ɧˊɞɡ əŬɘ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɖ əŬŰɞɚɑůɗɖůɖ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŮ əɚɑɛŬəŬ 

1:6.000, əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖ ɚɘɗɞɚɞɔɑŬ ɛŮŰɎ Ŭˊɧ ˊɟɞůɤˊɘəɐ ɢŬɟŰɞɔɟɎűɖůɖ. ȷəɧɛɖ 

ˊŬɟŬŰɑɗŮŰŬɘ ɞ ɔŮɤɚɞɔɘəɧɠ ɢɎɟŰɖɠ Űɞɡ ȽũɀȺ, ūɨɚɚɞ ɄɟɎɛŬɜŰŬ, ɧˊɤɠ ŮɑŭŬɛŮ ůŰɞ 

ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ (ɉɎɟŰɖɠ 12), ŮˊŮɝŮɟɔŬůɛɏɜɞɠ ɛŮ Űɞ ˊɟɧɔɟŬɛɛŬ ArcGIS, ɔɘŬ 

Űɖɜ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɖɠ ɔŮɤɚɞɔɑŬɠ Űɖɠ ŮɡɟɨŰŮɟɖɠ ˊŮɟɘɞɢɐɠ. Ƀ ɢɎɟŰɖɠ ŬɡŰɧɠ 

ˊŬɟɞɡůɘɎɕŮɘ ɛɑŬ Ŭˊɧəɚɘůɖ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ˊɟɞůɤˊɘəɐ ɛɞɡ ˊŬɟŬŰɐɟɖůɖ ůŰɖɜ ɨˊŬɘɗɟɞ, 

əŬɗɩɠ ŬˊŮɘəɞɜɑɕŮɘ Űɖɜ Ůˊɩɗɖůɖ Űɖɠ Ʉɑɜŭɞɡ ůŰɞ Ɂȹ ůɖɛŮɑɞ Űɞɡ ɢɎɟŰɖ ɚɑɔŬ ɛɏŰɟŬ ˊɘɞ 

ȹ Ŭˊɧ Űɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ. Ƀɘ ŬɜŬűɞɟɏɠ ˊɞɡ ɗŬ ɔɑɜɞɜŰŬɘ ɔɘŬ Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ Ŭˊɧ 

Ůŭɩ əŬɘ ůŰɞ Ůɝɐɠ, ɔɑɜɞɜŰŬɘ ůŮ əɚɑɛŬəŬ 1:6.000, Ůɜɩ ɞɘ ŬɜŬűɞɟɏɠ ůŮ ůɖɛŮɑŬ ɗŬ 

ˊŬɟŬˊɏɛˊɞɡɜ ůŰɞɜ Ŭəɧɚɞɡɗɞ ɢɎɟŰɖ . 

 

 

 

ɇŬ ɡɚɘəɎ Űɖɠ ˊŮɟɘɞɢɐɠ ɧˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ Ŭɜɐəɞɡɜ əɡɟɑɤɠ ůŰɖɜ Ƚɧɜɘɞ ɕɩɜɖ ŬɚɚɎ 

ůɡɜŬɜŰɩɜŰŬɘ əŬɘ ɡɚɘəɎ Űɖɠ Ʉɑɜŭɞɡ. ȰŰůɘ ɞ ŭɘŬɢɤɟɘůɛɧɠ Űɤɜ ɔŮɤɡɚɘəɩɜ ɛŮ ɓɎůɖ ɖɜ 

ˊɟɞůɤˊɘəɐ ˊŬɟŬŰɐɟɖůɖ ɏɔɘɜŮ ůɨɛűɤɜŬ ɛŮ Űɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ: 

 

 

 

 

 

 

ɉɎɟŰɖɠ 12: ɇɟɞˊɞˊɞɘɖɛɏɜɞɠ ɢɎɟŰɖɠ Űɞɡ Google earth. ɇŬ ůɖɛŮɑŬ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ŮɑɜŬɘ ŰŬ ůɖɛŮɑŬ Űɖɠ 

ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɐɠ Ŭɝɘɞɚɧɔɘůɖɠ. 
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ũŮɤɚɞɔɘəɧɠ ɆɢɖɛŬŰɘůɛɧɠ ɆɨůŰŬůɖ 

Ūɏůɖ ȺɛűɎɜɘůɖɠ- ɀɞɟűɐ 

Ɉɔɘɐɠ ɀɞɟűɐ 
ȾŮɟɛŬŰɘůɛɧɠ- 

ȷˊɞůɎɗɟɤůɖ 

ūɚɨůɢɖɠ 
90:10  

ɣŬɛɛɑŰɖɠ:ɘɚɡɧɚɘɗɞɠ 

Ūɏůɖ 7,8,9. 

ɀɘəɟɐ 

ŬˊɞůɎɗɟɤůɖ 

ůŰɖɜ ŮˊɘűɎɜŮɘŬ 

Űɤɜ ŬůɡɜŮɢŮɘɩɜ 

ȾŬŰŬɚŬɛɓɎɜŮɘɠ ɛŮɔɎɚɖ 

ɏəŰŬůɖ. Ʉɚɐɟɤɠ 

ŬˊɞůŬɗɟɤɛɏɜɖ ɕɩɜɖ 

ɛɏůŬ ůŮ ɕɩɜŮɠ ˊɘɗŬɜɩɜ 

əŬŰɞɚɘůɗɐůŮɤɜ 

ȷůɓŮůŰɧɚɘɗɞɠ ȷůɓŮůŰɞɚɘɗɘəɐ - 

Ūɏůɖ 2.  ȺɛűŬɜɑɕŮŰŬɘ 

əŬŰŬəŮɟɛŬŰɘůɛɏɜɞɠ- 

ŬˊɞŭɘɞɟɔŬɜɞɛɏɜɞɠ. 

ɆɨɔɢɟɞɜŮɠ 

ȷˊɞɗɏůŮɘɠ 

ɀŬɜŭɨŬɠ 

ȷˊɞůɎɗɟɤůɖɠ 

Ƚɚɡɞɚɘɗɘəɐ əŬɘ Ŭɟɔɘɚɘəɐ, ɛŮ 

ɣŬɛɛɘŰɘəɏɠ ɚŬŰɨˊŮɠ 

ȾŬɚɨˊŰŮɘ Űɖ ɛŮɔŬɚɨŰŮɟɖ ɏəŰŬůɖ Űɖɠ 

ˊŮɟɘɞɢɐɠ ŮˊɘűŬɜŮɘŬəɎ (ɆŰɞ 1ɞ ŮɜŭŮɢɧɛŮɜɞ 

ɓɚ. əŮűɎɚŬɘɞ 5). 

ȾɞɟɐɛŬŰŬ 

ȷůɓŮůŰɞɚɘɗɘəɐ, 

ȾŮɟŬŰɞɚɘɗɘəɐ əŬɘ 

ɊŬɛɛɘŰɘəɐ 

ȷˊɞɗɏůŮɘɠ 

ɛŮŰŬűɞɟɎɠ 

Ŭˊɧ ɟɏɛŬ 

Ⱦɡɟɑɤɠ ȷůɓŮůŰɞɚɘɗɘəɐ 

ɄɘɗŬɜɎ ɈɚɘəɎ 

ȾŬŰɞɚɑůɗɖůɖɠ 

ȷɜɞɛɞɘɞɛɞɟűɑŬ űɚɡůɢɘəɩɜ 

ɡɚɘəɩɜ, ůɨɔɢɟɞɜɤɜ 

ŬˊɞɗɏůŮɤɜ əŬɘ əɞɟɖɛɎŰɤɜ  

ȾŬɚɨˊŰŮɘ Űɖ ɛŮɔŬɚɨŰŮɟɖ ɏəŰŬůɖ Űɖɠ 

ˊŮɟɘɞɢɐɠ ŮˊɘűŬɜŮɘŬəɎ (ɆŰɞ 2ɞ əŬɘ 3ɞ 

ŮɜŭŮɢɧɛŮɜɞ ɓɚ. əŮűɎɚŬɘɞ 5). 

ɈɚɘəɎ əŬŰŬˊŰɩůŮɤɜ 
ȷůɓŮůŰɞɚɘɗɘəɐ, 

ȾŮɟŬŰɞɚɘɗɘəɐ 
Ūɏůɖ 4 

 

 

 

ūɚɨůɢɖɠ: Ƀ űɚɨůɢɖɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ ŬɜɐəŮɘ ůŰɖɜ Ƚɧɜɘɞ ɕɩɜɖ əŬɘ ŬˊɞŰŮɚŮɑŰŬɘ 

əɡɟɑɤɠ Ŭˊɧ ůŰɟɩɛŬŰŬ ɣŬɛɛɘŰɘəɩɜ ɡɚɘəɩɜ ɛŮ ˊɞɚɨ ɛɘəɟɏɠ ŮɜůŰɟɩůŮɘɠ ɘɚɡɞɚɑɗɤɜ ŬɜɎ 

ˊŮɟɘɞɢɐ. ȼ ůɡɜɞɚɘəɐ ˊɞůɞůŰɘŬɑŬ ŬɜŬɚɞɔɑŬ Űɖɠ ɣŬɛɛɘŰɘəɐɠ ůŮ ůɢɏůɖ ɛŮ Űɖɜ ɘɚɡɞɚɘɗɘəɐ 

ɚɘɗɧűŬůɖ ŮɑɜŬɘ ˊŮɟɑˊɞɡ 90:10 (əɡɛŬɑɜŮŰŬɘ ɛŮŰŬɝɨ 80:20 əŬɘ 90:10).  Ƀɘ ˊɎɔəɞɘ Űɤɜ 

ɣŬɛɛɘŰɩɜ ŮɑɜŬɘ ɛŮɔɏɗɞɡɠ <1m əŬɘ Űɞ ɢɟɩɛŬ Űɞɡɠ ɗŬ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɜ ŰŮűɟɧ ɏɤɠ 

ɡˊɞəɑŰɟɘɜɞ ůŰɘɠ ɗɏůŮɘɠ ɧˊɞɡ ɖ ŬˊɞůɎɗɟɤůɖ ŮɑɜŬɘ ɛŮɔŬɚɨŰŮɟɖ. ȺˊɘűŬɜŮɘŬəɎ ůŮ ɛŮɔɎɚɖ 

ɏəŰŬůɖ ɛɏůŬ ůŰɘɠ ɕɩɜŮɠ ˊɘɗŬɜɩɜ əŬŰɞɚɘůɗɐůŮɤɜ, ˊŬɟɞɡůɘɎɕŮɘ ŬˊɞůŬɗɟɤɛɏɜɖ ɕɩɜɖ 

ˊɞɡ ɗɡɛɑɕŮɘ ɏŭŬűɞɠ ɛŮ ŭɘɎůˊŬɟŰŬ ɢŬɚɑəɘŬ ɣŬɛɛɘŰɩɜ. ɆŰɘɠ ˊɘɞ ɡɔɘɐɠ ŮɛűŬɜɑůŮɘɠ Űɞɡ 

űɚɨůɢɖ ůŰŬ ůɖɛŮɑŬ 7, 8 əŬɘ 9, ɞ ɣŬɛɛɑŰɖɠ ŮɛűŬɜɑɕŮŰŬɘ ˊɘɞ ŰŮűɟɧɠ Ůɜɩ ůŮ əɎˊɞɘŬ 

ůɖɛŮɑŬ ɡˊɞəɑŰɟɘɜɞɠ ɚɧɔɤ ˊɟɞɢɩɟɖůɖɠ Űɖɠ ŬˊɞůɎɗɟɤůɖɠ ůŮ ɛɘəɟɐ ɏəŰŬůɖ ůŰɞ ůɩɛŬ 

Űɞɡ ɣŬɛɛɑŰɖ. Ƀɘ ɘɚɡɧɚɘɗɞɘ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŮ ɛɘəɟɐ ˊɞůɧŰɖŰŬ, ŮɛűŬɜɑɕɞɜŰŬɘ 

ɚŮˊŰɞůŰɟɤɛŬŰɩŭŮɘɠ əŬɘ ŬɟəŮŰɎ ŬˊɞůŬɗɟɤɛɏɜɞɘ ŬɜɎɛŮůŬ ůŰɘɠ ŮɛűŬɜɑůŮɘɠ Űɞɡ ɣŬɛɛɑŰɖ 

(ȺɘəɧɜŬ 21). 

ɀˊɞɟɞɨɛŮ ɜŬ ɡˊɞɗɏůɞɡɛŮ ɧŰɘ  ůŰɞ ůɖɛŮɑɞ 2 ůŰɞ Ɂȹ ŰɛɐɛŬ, ŮɛűŬɜɑɕŮŰŬɘ ˊɚɐɟɤɠ 

ŬˊɞůŬɗɟɤɛɏɜɖ ɕɩɜɖ űɚɨůɢɖ, ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ɢŬɟŬəŰɖɟɘůɗŮɑ ɤɠ ɏŭŬűɞɠ. ȼ 

ŬˊɞůɎɗɟɤůɖ ůŮ ŬɡŰɐ Űɖ ɗɏůɖ ɞűŮɑɚŮŰŬɘ əŬŰɎ əɨɟɘɞ ɚɧɔɞ ůŰɖɜ ŮˊŬűɐ Űɞɡ ūɚɨůɢɖ ɛŮ 

Űɞɜ Ůˊɩɗɖůɖ Űɖɠ Ʉɑɜŭɞɡ. ȷɡŰɐ ɖ ɕɩɜɖ ŭɘɎŰɛɖůɖɠ ŮɑɜŬɘ ɡˊŮɨɗɡɜɖ ɔɘŬ Űɞɜ əŮɟɛŬŰɘůɛɧ 

Űɤɜ ɡɚɘəɩɜ əŬɘ Űɖɜ ŬˊɞůɎɗɟɤůɐ Űɞɡɠ, ˊɞɡ ŮˊɘŰɡɔɢɎɜŮŰŬɘ Ŭˊɧ Űɖ ɟɞɐ ɜŮɟɞɨ ɛɏůŬ Ŭˊɧ 

ŬɡŰɐ Űɖ ɕɩɜɖ ŭɘɎŰɛɖůɖɠ. ȺˊŮɘŭɐ ɧɛɤɠ ŭŮɜ ŮɑɛŬůŰŮ ůɑɔɞɡɟɞɘ ˊɤɠ ŬɡŰɐ ɖ ŮɛűɎɜɘůɖ ŮɑɜŬɘ 

űɚɡůɢɘəɎ ɡɚɘəɎ əŬɘ ɧɢɘ əɞɟɖɛŬŰɘəɎ ɗŮɤɟɞɨɛŮ ˊɤɠ ɖ ŰŮəŰɞɜɘəɐ ŮˊŬűɐ Űɞɡ űɚɨůɢɖ əŬɘ 
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Űɞɡ ŬůɓŮůŰɧɚɘɗɞɡ Űɖɠ Ʉɑɜŭɞɡ ɏɢŮɘ əŬɚɡűɗŮɑ Ŭˊɧ ůɨɔɢɟɞɜŮɠ ŬˊɞɗɏůŮɘɠ əŬɘ ŭŮɜ 

ŮɜŰɞˊɑɕŮŰŬɘ ůŰɞ ůɖɛŮɑɞ 2 ŮˊɘűŬɜŮɘŬəɎ. 

 ɆŰɞ ůɩɛŬ Űɖɠ əŬŰɞɚɑůɗɖůɖɠ ɞ űɚɨůɢɖɠ ůŰŬ ˊŮɟɘůůɧŰŮɟŬ ůɖɛŮɑŬ ŮɛűŬɜɑɕŮŰŬɘ ˊɚɐɟɤɠ 

ŬˊɞůŬɗɟɤɛɏɜɞɠ əŬɘ  ŬɜŬəŬŰŮɛɏɜɞɠ ɛŮ əɞɟɐɛŬŰŬ. 

 

 

 

 

ȷůɓŮůŰɧɚɘɗɞɘ: Ƀɘ ŬůɓŮůŰɧɚɘɗɞɘ ˊɞɡ ůɡɜŬɜŰɩɜŰŬɘ ůŰɖɜ ˊŮɟɘɞɢɐ ŮɑɜŬɘ ɞɘ ɄŮɚŬɔɘəɞɑ 

ŬůɓŮůŰɧɚɘɗɞɘ Űɖɠ Ʉɑɜŭɞɡ ɖɚɘəɑŬɠ ȯɜɤ ɇɟɘŬŭɘəɞɨ.  Ƀɘ ŬůɓŮůŰɧɚɘɗɞɘ ŬɡŰɞɑ əɡɟɑɤɠ ŭŮɜ 

ŮɛűŬɜɑɕɞɡɜ ŭɞɛɐ, ŮəŰɧɠ Ŭˊɧ ɏɜŬ ůɖɛŮɑɞ ůŰɞ ɞˊɞɑɞ ŮɛűŬɜɑɕɞɡɜ ɚŮŰ́ɞůŰɟɤɛŬŰɩŭɖ 

ŭɞɛɐ ŰɎɝŮɤɠ ˊŮɟɑˊɞɡ 10cm əŬɘ ɢŬɟŬəŰɖɟɘůŰɘəɧ ɡˊɧɚŮɡəɞ ɏɤɠ ɔəɟɑɕɞ ɢɟɩɛŬ, Ůɜɩ 

ˊŬɟŬŰɖɟɞɨɜŰŬɘ ůɡɢɜɏɠ əŮɟŬŰɞɚɘɗɘəɏɠ ŮɜůŰɟɩůŮɘɠ. ɆŰɞ ůɖɛŮɑɞ 2 ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ɞɘ 

ɄŮɚŬɔɘəɞɑ ȷůɓŮůŰɧɚɘɗɞɘ, ŮɑɜŬɘ əŬŰŬəŮɟɛŬŰɘůɛɏɜɞɘ ɛŮ ŭɞɛɐ ŬˊɞŭɘɞɟɔŬɜɤɛɏɜɖ, ɖ ɞˊɞɑŬ 

ɞűŮɑɚŮŰŬɘ ůŰɖɜ Ůˊɩɗɖůɖ Űɞɡɠ ŮˊɎɜɤ ůŰɞ ūɚɨůɢɖ Űɖɠ Ƚɞɜɑɞɡ ((ȺɘəɧɜŬ 24). ɆŮ əɎˊɞɘŬ 

ůɖɛŮɑŬ ɖ ŭɞɛɐ Űɞɠ ŮɛűŬɜɑɕŮŰŬɘ ˊɘɞ ůɡɛˊŬɔɐɠ, ɢɤɟɑɠ ɧɛɤɠ ŬɡŰɐ ɜŬ ŮˊɖɟŮɎɕŮɘ Űɖ 

ůɡɜɞɚɘəɐ ŬˊɞŭɘɞɟɔŬɜɤɛɏɜɖ ŮɘəɧɜŬ Űɞɡ ŬůɓŮůŰɧɚɘɗɞɡ (ȺɘəɧɜŬ 23). ɇɞ ɢɟɩɛŬ Űɞɡɠ ůŮ 

ɞɟɘůɛɏɜŬ ůɖɛŮɑŬ ŮɑɜŬɘ ɡˊɞəɑŰɟɘɜŬ ɚɧɔɤ ŬˊɞůɎɗɟɤůɖɠ. 

 

 

ȺɘəɧɜŬ 22: ɄɘɗŬɜɐ ŬˊɞůŬɗɟɤɛɏɜɖ 

ɕɩɜɖ űɚɨůɢɖ ůŰɞ ůɖɛŮɑɞ 2 

ȺɘəɧɜŬ 21: ūɚɨůɢɖɠ ˊɞɡ ŮɛűŬɜɑɕŮŰŬɘ ůŰɞ ůɖɛŮɑɞ 7. 
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ɆɨɔɢɟɞɜŮɠ ŬˊɞɗɏůŮɘɠ: Ƀɘ ŬˊɞɗɏůŮɘɠ ŬɡŰɏɠ əŬŰŬɚŬɛɓɎɜɞɡɜ Űɖ ɛŮɔŬɚɨŰŮɟɖ ɏəŰŬůɖ Űɖɠ 

ˊŮɟɘɞɢɐɠ (ɄŮɟɑˊŰɤůɖ 1 əŮű. 6), Ůɜɩ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ˊɎɢɞɠ ˊŮɟɑˊɞɡ 5m. ɄɟɧəŮɘŰŬɘ ɔɘŬ 

ɢŬɚŬɟɎ ɏɤɠ ɛɏŰɟɘŬ ůɡɜŮəŰɘəɎ ŮŭŬűɘəɎ ɡɚɘəɎ ůŰŬ ɞˊɞɑŬ ůɡɛˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ɞ ɛŬɜŭɨŬɠ 

ŬˊɞůɎɗɟɤůɖɠ, ŰŬ əɞɟɐɛŬŰŬ əŬɘ ɞɘ ŬˊɞɗɏůŮɘɠ Ŭˊɧ Űɞ ɟɏɛŬ ɛɏůŬ ůŰɞɡɠ ɀŮɚɘůůɞɡɟɔɞɨɠ. 

ɇŬ ɡɚɘəɎ Űɞɡ ɛŬɜŭɨŬ ŬˊɞůɎɗɟɤůɖɠ ŮɑɜŬɘ ˊɞɘəɑɚɖɠ ˊɟɞɏɚŮɡůɖɠ əɡɟɑɤɠ ɘɚɡɞɚɘɗɘəɎ əŬɘ 

ŬɟɔɘɚɘəɎ əɘŰɟɘɜɞəɎůŰŬɜɞɡ ɢɟɩɛɛŬŰɞɠ, ɛŮ Űɖɜ ůɡɛɛŮŰɞɢɐ ɣŬɛɛɘŰɘəɩɜ ɚŬŰɨɤ́ɜ əŬɘ 

ɟɘɕɘəɩɜ ůɡůŰɖɛɎŰɤɜ űɡŰɩɜ. 

ɇŬ əɞɟɐɛŬŰŬ ŮɑɜŬɘ əɡɟɑɤɠ ŬůɓŮůŰɞɚɘɗɘəɎ ɛŮ ŮɛűŬɜɑůŮɘɠ əŮɟŬŰɧɚɘɗɤɜ əŬɗɩɠ əŬɘ 

ɣŬɛɛɘŰɘəɎ əŬɘ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖɜ ŬˊɞůɎɗɟɤůɖ Űɤɜ ɔɨɟɤ ɓɟŬɢɤŭɩɜ ůɢɖɛŬŰɘůɛɩɜ 

ɛŮŰɎ Ŭˊɧ ɛŮŰŬəɑɜɖůɖ əŬɘ əɨɚɘůɖ. ɇŬ əɞɟɐɛŬŰŬ ŬɡŰɎ ɓɟɑůəɞɜŰŬɘ ůŮ ɧɚɖ Űɖɜ ɏəŰŬůɖ 

Űɖɠ ˊɘɗŬɜɐɠ əŬŰɞɚɑůɗɖůɖɠ. 

ȾŬŰɎ ɛɐəɞɠ Űɞɡ ɟɏɛŬŰɞɠ ɏɢɞɡɜ ŬˊɞŰŮɗŮɑ ŬůɓŮůŰɞɚɘɗɘəɎ əɞɟɐɛŬŰŬ ɛŮŰŬűɞɟɎɠ 

(ŬůɓŮůŰɞɚɘɗɘəɏɠ ɚŬŰɨˊŮɠ) ˊɞɡ ŬˊɞŰɏɗɖəŬɜ ŮəŮɑ ɛŮŰɎ Ŭˊɧ ɛŮŰŬəɑɜɖůɖ əŬɘ əɨɚɘůɖ 

ŮɝŬɘŰɑŬɠ Űɖɠ əɑɜɖůɖɠ Űɞɡ ɟɏɛŬŰɞɠ 

ȺɘəɧɜŬ 23 Ʉɘɞ ůɡɛˊŬɔɐɠ ŭɞɛɐ Űɞɡ ŬůɓŮůŰɧɚɘɗɞɡ ůŰɞ 

ɆɖɛŮɑɞ 2ɓ  

ȺɘəɧɜŬ 24: Ʉɚɐɟɤɠ Ŭˊɞŭɞɛɖɛɏɜɞɘ əŬɘ əŬŰŬəŮɟɛŬŰɘůɛɏɜɞɘ ŬůɓŮůŰɧɚɘɗɞɘ.  
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ɄɘɗŬɜɎ ɈɚɘəɎ əŬŰɞɚɘůɗɐůŮɤɜ (ɗŬ ŮɝŮŰŬůŰɞɨɜ ɤɠ ˊɘɗŬɜɧŰɖŰŮɠ ɨˊŬɟɝɖɠ ˊŬɟŬəɎŰɤ) : 

ȺɜŰɞˊɑɕɞɜŰŬɘ ůŮ ɛŮɔɎɚɖ ɏəŰŬůɖ əŬɘ ŬˊɞŰŮɚɞɨɜ ˊɟɞɥɧɜŰŬ ŮəŰŮŰŬɛɏɜɤɜ əŬŰɞɚɘůɗɐůŮɤɜ. 

ɉŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ɏɜŰɞɜɖ ŬɜɞɛɞɘɞɛɞɟűɑŬ űɚɡůɢɘəɩɜ ɡɚɘəɩɜ, ůɨɔɢɟɞɜɩɜ 

ȺɘəɧɜŬ 27 : ȺɛűɎɜɘůɖ əɞɟɖɛɎŰɤɜ 

ůŰɖ ɗɏůɖ 7 

ȺɘəɧɜŬ 26: ȷůɓŮůŰɘŰɘəɎ əɞɟɐɛŬŰŬ ůŰɖ Ūɏůɖ 5 

ȺɘəɧɜŬ 25: ȺˊŬűɐ əɞɟɖɛɎŰɤɜ ɛŮ Űɞɜ ūɚɨůɢɖ Űɖɠ Ƚɞɜɑɞɡ. ȼ Ūɏůɖ ŬɡŰɐ ɓɟɑůəŮŰŬɘ ůŰɞ 

ůɖɛŮɑɞ 8  
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ŬˊɞɗɏůŮɤɜ- əɞɟɖɛɎŰɤɜ əŬɘ ɛŮɔɎɚɖɠ ɏəŰŬůɖɠ ɞɚɘůɗɖɛɏɜɤɜ ŰŮɛŬɢɩɜ űɚɨůɢɖ əŬɘ 

ŬůɓŮůŰɧɚɘɗɞɡ. (ŮɝŮŰɎɕɞɜŰŬɘ ɤɠ ŮɜŭŮɢɧɛŮɜŬ ůŰɞ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ). 

 

 

ɈɚɘəɎ əŬŰŬˊŰɩůŮɤɜ: ȷůɓŮůŰɞɚɘɗɘəɞɑ ɧɔəɞɘ əŬɘ ɛŮɔɎɚŬ ɓɟŬɢɩŭɖ ŰŮɛɎɢɖ ˊɞɡ 

ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ əŬŰŬˊŰɩůŮɘɠ əŬɘ ɞɚɘůɗɐůŮɘɠ ɡˊŮɟəŮɑɛŮɜɤɜ ɛŮɔŬɚɨŰŮɟɤɜ ɡɣɞɛŮŰɟɘəɎ 

ůɖɛŮɑɤɜ ŬůɓŮůŰɞɚɘɗɘəɩɜ ŮɛűŬɜɑůŮɤɜ. ɇŬ ŰŮɛɎɢɖ ŬɡŰɎ ŮɑɜŬɘ əɡɟɑɤɠ ŬůɓŮůŰɞɚɘɗɘəɐɠ 

ůɨůŰŬůɖɠ ɛŮ ŬɟŬɘɏɠ ŮɜůŰɟɩůŮɘɠ əŮɟŬŰɧɚɘɗɤɜ. Ƀɘ ɧɔəɞɘ ŬɡŰɞɑ ˊŬɟŬŰɖɟɐɗɖəŬɜ əŬɘ əŬŰɎ 

ɛɐəɞɠ Űɞɡ ŭɟɧɛɞɡ ɛŮ ɛŮɔɏɗɖ ɜŬ űŰɎɜɞɡɜ ŰŬ 2m (ȺɘəɧɜŬ 28). 

 

 

 

 

4.5.1 ȹɞɛɐ- ɇŮəŰɞɜɘəɐ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ 

 

Ƀɘ Űɘɛɏɠ ˊɞɡ ɗŬ ŭɞɗɞɨɜ ˊŬɟŬəɎŰɤ ŮɑɜŬɘ əŬŰɎ ˊɟɞůɏɔɔɘůɖ əŬɗɩɠ ŭŮɜ ɏɢɞɡɜ 

ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ŰŬ əŬŰɎɚɚɖɚŬ ŮɟɔŬɚŮɑŬ ˊ.ɢ. ˊɡɝɑŭŬ, ŭɘɧŰɘ ŭŮɜ ŬˊɞŰŮɚɞɨɜ ůəɞˊɧ Űɖɠ 

ůɡɔəŮəɟɘɛɏɜɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ. 

 

 

ɆŰɟɩůɖ əŬɘ ȷůɡɜɏɢŮɘŮɠ 

ȼ ůŰɟɩůɖ ŬˊɞŰŮɚŮɑ Űɖɜ əɨɟɘŬ ŬůɡɜɏɢŮɘŬ Űɤɜ ůɢɖɛŬŰɘůɛɩɜ əŬɘ ŮɑɜŬɘ ɖ ˊɘɞ ůɡɢɜɐ 

ŬůɡɜɏɢŮɘŬ ˊɞɡ ůɡɜŬɜŰɎŰŬɘ ůŰɖɜ ɨˊŬɘɗɟɞ. Ƀɘ əɚɑůŮɘɠ əɡɛŬɑɜɞɜŰŬɘ Ŭˊɧ 10ɞ-30ɞ, Ůɜɩ 

ˊɟɧəŮɘŰŬɘ ɔɘŬ ůŰɟɩɛŬŰŬ ŰŬ ɞˊɞɑŬ ŭŮɜ ˊŬɟɞɡůɘɎɕɞɡɜ ˊŰɡɢɩůŮɘɠ Ŭűɞɨ ɞɘ ȷůɓŮůŰɧɚɘɗɞɘ 

ȷůɓŮůŰɧɚɘɗɞɠ 
ȾŮɟŬŰɧɚɘɗɞɠ 

ȺɘəɧɜŬ 28: ɆŰŬ ŬɟɘůŰŮɟɎ ˊŬɟŬŰɖɟɞɨɛŮ ɏɜŬ ɀˊɚɞə ŬˊɞůŬɗɟɤɛɏɜɞɡ ȷůɓŮůŰɧɚɘɗɞɡ ɛŮɔɏɗɞɡɠ 

ˊŮɟɑˊɞɡ 2m əŬŰɎ ɛɐəɞɠ Űɞɡ ŭɟɧɛɞɡ ůŰɞ ůɖɛŮɑɞ 3ɓ. ɆŰŬ ŭŮɝɘɎ ˊŬɟŬŰɖɟɞɨɛŮ ɀˊɚɞə 

ȷůɓŮůŰɧɚɘɗɞɡ ɛŮ ȾŮɟŬŰɧɚɘɗɞ, ɛŮɔɏɗɞɡɠ ɛŮɔŬɚɨŰŮɟɞ Ŭˊɧ 2m əŬŰɎ ɛɐəɞɠ Űɞɡ ŭɟɧɛɞɡ ůŰɞ 

ůɖɛŮɑɞ 4. 
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Űɖɠ Ʉɑɜŭɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ˊɞɚɨ ɛɘəɟɐ ɏəŰŬůɖ əŬɘ ɞ ūɚɨůɢɖɠ Űɖɠ Ƚɞɜɑɞɡ ŮɛűŬɜɑɕŮŰŬɘ 

ůɡɜɐɗɤɠ ůŮ ŰŮɟɎůŰɘŬ ŬɜŰɑəɚɘɜŬ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɞ ȷůɓŮůŰɧɚɘɗɞɠ Űɖɠ Ʉɑɜŭɞɡ 

ŮɛűŬɜɑɕŮŰŬɘ ůŰɖ ɗɏůɖ 2, ŭɡŰɘəɎ Űɞɡ ɢɤɟɘɞɨ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ ůŮ ɏɜŬ ˊɟŬɜɏɠ ˊɞɡ 

əɚŮɑɜŮɘ 80ɞ ȷ-ȸȷ. Ƀ ȷůɓŮůŰɧɚɘɗɞɠ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ ůɖɛŮɑɞ ŮɛűŬɜɑɕŮŰŬɘ ɤɠ 

Ŭˊɞŭɞɛɖɛɏɜɞɠ, ɔŮɔɞɜɧɠ ˊɞɡ ɞŭɖɔŮɑ ůŰɖɜ ŮɝŬűɎɜɘůɖ Űɖɠ ůŰɟɩůɖɠ. ɄŬɟɧɚŬ ŬɡŰɎ ůŮ ɏɜŬ 

ůɖɛŮɑɞ Űɖɠ ɗɏůɖ 2 ŮɛűŬɜɑɕŮŰŬɘ ɏɜŬɠ ɚɘɔɧŰŮɟɞ Ŭˊɞŭɞɛɖɛɏɜɞɠ ȷůɓŮůŰɧɚɘɗɞɠ ɛŮ ŭɘŬəɟɘŰɐ 

ůŰɟɩůɖ ɛŮ əɚɑůɖ ˊŮɟɑˊɞɡ 10ɞ-20ɞ  ȸȹ-Ɂȷ. ɆŰɖ ɗɏůɖ ŬɡŰɐ ŮɛűŬɜɑɕɞɜŰŬɘ ɎɚɚŮɠ 2 

ŬůɡɜɏɢŮɘŮɠ, J1 ɛŮ əɚɑůɖ ˊŮɟɑˊɞɡ 80ɞ ȸȷ əŬɘ J2 ɛŮ əɚɑůɖ  ˊŮɟɑˊɞɡ 70ɞ ȸȸȷ.  

ɋɠ ŬɜŬűɞɟɎ Űɞɜ ūɚɨůɢɖ Űɖɠ Ƚɞɜɑɞɡ ůŰŬ Ŭɛɘɔɩɠ ɘɚɡɞɚɘɗɘəɎ ůŰɟɩɛŬŰŬ ɞɘ ůŰɟɩůŮɘɠ 

ˊŬɟɞɡůɘɎɕɞɡɜ ŬˊɧůŰŬůɖ ˊɞɡ əɡɛŬɑɜŮŰŬɘ <1m. ȼ ŮɛűɎɜɘůɖ Űɞɡ ɘɚɡɧɚɘɗɞɡ ɔɑɜŮŰŬɘ ůŮ 

ˊɎɟŬ ˊɞɚɨ ɚŮˊŰɎ ůŰɟɩɛŬŰŬ ɛŮ ŬˊɞůŬɗɟɤɛɏɜŮɠ ŮˊɘűɎɜŮɘŮɠ . ɆŰŬ Ŭɛɘɔɩɠ ɣŬɛɛɘŰɘəɎ 

ůŰɟɩɛŬŰŬ ɞɘ ůŰɟɩůŮɘɠ ˊŬɟɞɡůɘɎɕɞɡɜ ŬˊɧůŰŬůɖ ˊɞɡ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 0.2-1 cm Ůɜɩ 

ŭɘŬəɟɑɜɞɜŰŬɘ ɎɚɚŮɠ 2 ŰɞɡɚɎɢɘůŰɞɜ ŬůɡɜɏɢŮɘŮɠ. 

 

ɅɐɔɛŬŰŬ əŬɘ ȻɩɜŮɠ ɇŮəŰɞɜɘůɛɞɨ 

ɇɞ əɡɟɘɧŰŮɟɞ ɟɐɔɛŬ Űɖɠ ˊŮɟɘɞɢɐɠ ŮɑɜŬɘ ɖ Ůˊɩɗɖůɖ Űɖɠ Ʉɑɜŭɞɡ ȹ Űɞɡ ɢɤɟɘɞɨ 

Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ůŰɖ Ūɏůɖ 2. ɇɞ Ůˊɤɗɖɛɏɜɞ ŰŮəŰɞɜɘəɧ əɎɚɡɛɛŬ 

Űɖɠ Ʉɑɜŭɞɡ ŮɛűŬɜɑɕŮŰŬɘ Ůˊɤɗɖɛɏɜɞ ˊɎɜɤ ůŰɖɜ Ƚɧɜɘɞ ɕɩɜɖ, ɡˊŮɟəŬɚɨˊŰɞɜŰŬɠ Űɖɠ ɕɩɜɖ 

ũŬɓɟɧɓɞɡ- ɇɟɘˊɧɚŮɤɠ. ɇɞ ůɡɔəŮəɟɘɛɏɜɞ ɟɐɔɛŬ ŭŮɜ ŮɑɜŬɘ ɞɟŬŰɧ ůŰɞ ɢɤɟɑɞ Űɤɜ 

ɀŮɚɘůůɞɡɟɔɩɜ (ůŰɖɜ ˊŮɟɘɞɢɐ ˊɞɡ ɢŬɟŰɞɔɟŬűɐɗɖəŮ). ɆŰɞ ůɖɛŮɑɞ 2 ɧˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ 

ɞɘ ɄŮɚŬɔɘəɞɑ ȷůɓŮůŰɧɚɘɗɞɘ Űɖɠ Ʉɑɜŭɞɡ, ɗŬ ɏˊɟŮˊŮ ɜŬ ˊŬɟŬŰɖɟŮɑŰŬɘ ŮˊɘűŬɜŮɘŬəɎ ɖ 

Ůˊɩɗɖůɖ Űɖɠ Ʉɑɜŭɞɡ ŮˊɎɜɤ ůŰɖɜ Ƚɧɜɘɞ ɕɩɜɖ, ɔŮɔɞɜɧɠ ˊɞɡ ŭŮɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əŬɗɩɠ 

ɖ Ůˊɩɗɖůɖ űŬɑɜŮŰŬɘ ɜŬ əŬɚɨˊŰŮŰŬɘ Ŭˊɧ ůɨɔɢɟɞɜŮɠ ŬˊɞɗɏůŮɘɠ. ɇɏɚɞɠ ɛɏůŬ ůŰɞ ɢɤɟɑɞ 

ůŮ əɚɑɛŬəŬ 1:5.000 ŭŮɜ ŮɛűŬɜɑɕɞɜŰŬɘ ůɨɛűɤɜŬ ɛŮ Űɞ űɨɚɚɞ ɄɟɎɛŬɜŰŬ Űɞɡ ȽũɀȺ ɎɚɚŬ 

ɟɐɔɛŬŰŬ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ŭŮɜ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ŮˊŬɚɖɗŮɡŰŮɑ ůɨɛűɤɜŬ ɛŮ Űɖɜ 

ˊɟɞůɤˊɘəɐ ɢŬɟŰɞɔɟɎűɖůɖ əŬɗɩɠ Űɞ ɛŮɔŬɚɨŰŮɟɞ ɛɏɟɞɠ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ 

əŬɚɨˊŰŮŰŬɘ ŮɑŰŮ ɛŮ ůɨɔɢɟɞɜŮɠ ŬˊɞɗɏůŮɘɠ ɐ ɛŮ ɡɚɘəɎ ˊɘɗŬɜɐɠ ˊŬɚɘɎɠ əŬŰɞɚɑůɗɖůɖɠ 

ɧˊɤɠ ɗŬ ŭɞɨɛŮ ůŰɖ ůɡɜɏɢŮɘŬ. 

 

4.5.2 ɈŭɟɞɔŮɤɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ  

 

ɆŰɞɜ ūɚɨůɢɖ Űɖɠ Ƚɞɜɑɞɡ ɖ ɡŭɟɞˊŮɟŬŰɧŰɖŰŬ ˊŮɟɘɞɟɑɕŮŰŬɘ ŬɟəŮŰɎ ůŮ ůɢɏůɖ ɛŮ 

Űɖɜ ɡŭɟɞˊŮɟŬŰɧŰɖŰŬ ˊɞɡ ˊŬɟɞɡůɘɎɕŮɘ ɞ ūɚɨůɢɖɠ Űɖɠ Ʉɑɜŭɞɡ əŬɘ Űɞɡ ũŬɓɓɟɧɓɞɡ əŬɘ 

ŬɡŰɧ ɞűŮɑɚŮŰŬɘ ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ ˊŮɟɑˊŰɤůɖ ůŰɖ ɛɘəɟɧŰŮɟɖ ŰŮəŰɞɜɘəɐ əŬŰŬˊɧɜɖůɖ 

ˊɞɡ ɏɢŮɘ ɡˊɞůŰŮɑ ɞ űɚɨůɢɖɠ Űɖɠ Ƚɞɜɑɞɡ ůŮ ůɢɏůɖ ɛŮ ŬɡŰɐ Űɤɜ Ɏɚɚɤɜ ɕɤɜɩɜ. Ƀɘ 

ɡŭɟɞɔŮɤɚɞɔɘəɏɠ ůɡɜɗɐəŮɠ ˊɞɡ ŭɘŬɛɞɟűɩɜɞɡɜ Űɖɜ ˊŮɟɘɞɢɐ ŮɑɜŬɘ ůɨɜɗŮŰŮɠ əŬɘ 

ŮəŰɘɛɎŰŬɘ ɧŰɘ ŮˊɖɟŮɎɕɞɜŰŬɘ Ŭˊɧ Űɞɡɠ Ůɝɐɠ ˊŬɟɎɔɞɜŰŮɠ; 

1. ɇɖɜ ɚɘɗɞɚɞɔɘəɐ ůɨůŰŬůɖ Űɤɜ ɡɚɘəɩɜ Űɖɠ ˊɘɗŬɜɐɠ əɞŰɞɚɘůɗŮɑůŬɠ ɛɎɕŬɠ 

(űɚɨůɢɖɠ), ɧˊɞɡ əŬŰɎ əɨɟɘɞ ɚɧɔɞ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ŮɜŬɚɚŬɔɏɠ ůɢŮŰɘəɎ 

ŬŭɘŬˊɏɟŬŰɤɜ ɘɚɡɞɚɑɗɤɜ ůŮ ˊɞɚɨ ɛɘəɟɐ ˊɞůɧŰɖŰŬ ɛŮ ůɢŮŰɘəɎ ˊŮɟŬŰɩɜ 

ɣŬɛɛɘŰɩɜ ŬɜŬəŬŰŮɛɏɜŬ ɛŮ əɞɟɐɛŬŰŬ 

2. ɇɘɠ ůɡɜɗɐəŮɠ ŰɟɞűɞŭɞůɑŬɠ ůŮ ɡˊɧɔŮɘŬ ɜŮɟɎ ŭɘŬ ɛɏůɞ Űɤɜ ˊɟɞɠ ŰŬ Ɂȹ 

ŬɜŬˊŰɡůůɧɛŮɜɤɜ ŬůɓŮůŰɞɚɘɗɘəɩɜ ɡɚɘəɩɜ əŬɘ ŮɝŬɘŰɑŬɠ Űɖɠ ˊŬɟɞɡůɑŬɠ 

ɟɐɔɛŬŰɞɠ. 

3. ɇɖɜ ˊŬɟɞɡůɑŬ ɟŮɛɎŰɤɜ ɛɏůŬ ůŰɞ ɢɤɟɘɧ, ŰŬ ɞˊɞɑŬ ŰɟɞűɞŭɞŰɞɨɜ ɎɛŮůŬ Űɞɡɠ 

ɡˊɧɔŮɘɞɡɠ ɡŭɟɞűɞɟŮɑɠ, ɡˊɞůəɎˊŰɞɡɜ əŬɘ ɛŮŰŬűɏɟɞɡɜ əɞɟɖɛŬŰɘəɎ ɡɚɘəɎ. 
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ɆɢŮŰɘəɎ ɚɞɘˊɧɜ ɛŮ Űɘɠ ɓɘɓɚɘɞɔɟŬűɘəɏɠ ŬɜŬűɞɟɏɠ ɔɘŬ Űɖɜ ɡŭɟɞɚɘɗɞɚɞɔɘəɐ ůɡɛˊŮɟɘűɞɟɎ 

Űɤɜ ůɡɔəŮəɟɘɛɏɜɤɜ ɔŮɤɚɞɔɘəɩɜ ůɢɖɛŬŰɘůɛɩɜ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ɗŮɤɟɖŰɘəɧ ŮˊɑˊŮŭɞ 

(ɢɤɟɑɠ ůŰɞɘɢŮɑŬ Ŭˊɧ ŭɞəɘɛɏɠ) ɞɘ Ůɝɐɠ ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ:  

1.  ȹɘŬˊŮɟŬŰɞɑ ůɢɖɛŬŰɘůɛɞɑ, ɧˊɞɡ ůŮ ŬɡŰɞɨɠ ŭɘŬəɟɑɜɞɜŰŬɘ: 

1.1 Ƀɘ ɞ́ɟɩŭŮɠ ůɢɖɛŬŰɘůɛɞɑ ůŰɞɡɠ ɞˊɞɑɞɡɠ ɖ əɡəɚɞűɞɟɑŬ Űɞɡ ɜŮɟɞɨ 

ɔɑɜŮŰŬɘ ɛɏůɤ Űɞɡ ˊɟɤŰɞɔŮɜɞɨɠ ˊɞɟɩŭɞɡɠ Űɞɡɠ. ɆŮ ŬɡŰɐ Űɖ əŬŰɖɔɞɟɑŬ 

əŬŰŬŰɎůůɞɜŰŬɘ ŰŬ ɡɚɘəɎ əŬŰŬˊŰɩůŮɤɜ, ŰŬ ŬůɓŮůŰɞɚɘɗɘəɎ əɞɟɐɛŬŰŬ ůŰŬ ɞˊɞɑŬ 

ŬɜŬˊŰɨůůɞɜŰŬɘ Űɞˊɘəɞɑ ɡŭɟɞűɧɟɞɘ ɛɏůɤ Űɤɜ ŮˊɞɢɘŬəɩɜ ˊɖɔɩɜ əŬɘ ŰŬ ɡɚɘəɎ Űɤɜ 

əŬŰɞɚɘůɗɐůŮɤɜ. ȷəɧɛɖ ˊŮɟŬŰɐ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ɗŮɤɟɖɗŮɑ əŬɘ ɖ ɕɩɜɖ Űɞɡ 

ŬˊɞůŬɗɟɤɛɏɜɞɡ űɚɨůɢɖ, əŬɗɩɠ əŬɘ ɞ ɛŬɜŭɨŬɠ ŬˊɞůɎɗɟɤůɖɠ ɛɏůŬ ůŰɞ ɢɤɟɘɧ. 

ɄɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɘəɟɐ ŬɜɎˊŰɡɝɖ ɡŭɟɞűɧɟɤɜ ůŰɖɜ ɕɩɜɖ ŬˊɞůɎɗɟɤůɖɠ, ɖ 

ɞˊɞɑŬ ɚɧɔɤ Űɖɠ Ŭɟɔɘɚɞɥɚɡɩŭɞɡɠ ůɨůŰŬůɖɠ ˊŬɟɞɡůɘɎɕŮɘ ɛɘəɟɐ ˊŮɟŬŰɧŰɖŰŬ. 

ɋůŰɧůɞ ɞɘ ˊŬɟŬŰŮŰŬɛɏɜŮɠ ɡɔɟɞɑ ˊŮɟɑɞŭɞɘ ůŰɖ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ əŬɗɘůŰɞɨɜ Űɞɜ 

ɛŬɜŭɨŬ əŬŰɎ ́ɎůŬ ˊɘɗŬɜɧŰɖŰŬ əɞɟŮůɛɏɜɞ ŮɘŭɘəɧŰŮɟŬ ůŰɖɜ ŮˊŬűɐ Űɞɡ ɛŮ Űɞɡɠ 

ȷůɓŮůŰɧɚɘɗɞɡɠ Űɖɠ Ʉɑɜŭɞɡ. 

1.2 Ƀɘ əŬɟůŰɘəɞɑ ůɢɖɛŬŰɘůɛɞɑ ůŰɞɡɠ ɞˊɞɑɞɡɠ ɖ əɡəɚɞűɞɟɑŬ ɔɑɜŮŰŬɘ ɛɏůɤ 

Űɞɡ ŭŮɡŰŮɟɞɔŮɜɞɨɠ ˊɞɟɩŭɞɡɠ Űɞɡɠ, ŭɖɚŬŭɐ ɛɏůɤ Űɤɜ ŬůɡɜŮɢŮɘɩɜ (ɟɐɔɛŬŰŬ, 

ŭɘŬəɚɎůŮɘɠ, ə.Ŭ.). ɆŮ ŬɡŰɐɜ Űɖɜ əŬŰɖɔɞɟɑŬ əŬŰŬŰɎůůɞɜŰŬɘ ɞɘ ŬůɓŮůŰɧɚɘɗɞɘ Űɞɡ 

ȯɜɤ ɇɟɘŬŭɘəɞɨ. Ƀɘ ŬůɓŮůŰɧɚɘɗɞɘ ŬɡŰɞɑ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɖ ɗɏůɖ 2 ɤɠ 

əŬŰŬəŮɟɛŬŰɘůɛɏɜɞɘ əŬɘ Ŭˊɞŭɞɛɖɛɏɜɞɘ ŮɝŬɘŰɑŬɠ Űɖɠ ŰŮəŰɞɜɘəɐɠ Űɞɡɠ 

əŬŰŬˊɧɜɖůɖɠ, ɔŮɔɞɜɧɠ ˊɞɡ Űɞɡɠ əŬɗɘůŰɎ Ŭəɧɛɖ ˊɘɞ ˊŮɟŬŰɞɨɠ.   

 

2. ȺˊɘűŬɜŮɘŬəɎ ˊŮɟŬŰɞɑ ůɢɖɛŬŰɘůɛɞɑ. ɆŮ ŬɡŰɐɜ Űɖɜ əŬŰɖɔɞɟɑŬ  əŬŰŬŰɎůůŮŰŬɘ ɞ 

űɚɨůɢɖɠ ůŰɖɜ ˊɘɞ ɡɔɘɐ Űɞɡ ŮɛűɎɜɘůɖ ůŰɞ ɢɤɟɘɧ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ, ůŰɞɜ ɞˊɞɑɞ 

ŬɜŬɛɏɜŮŰŬɘ ŮˊɘɚŮəŰɘəɐ əɡəɚɞűɞɟɑŬ ɜŮɟɞɨ ůŰɞ ŮˊɘűŬɜŮɘŬəɧ ŬˊɞůŬɗɟɤɛɏɜɞ 

ŰɛɐɛŬ Űɞɡ. Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɞɘ ɘɚɡɧɚɘɗɞɘ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ɛɘəɟɧ ˊɞɟɩŭŮɠ 

əŬɘ ŬůɡɜɏɢŮɘŮɠ ˊɞɡ əɚŮɑɜɞɡɜ ůŮ ɓɎɗɞɠ (əɚŮɘůŰɏɠ ŬůɡɜɏɢŮɘŮɠ), ŭɖɛɘɞɡɟɔɩɜŰŬɠ 

ɏŰůɘ ůɡɜɗɐəŮɠ ɢŬɛɖɚɐɠ ɡŭɟɞˊŮɟŬŰɧŰɖŰŬɠ ɏɤɠ əŬɘ ŬŭɘŬˊɏɟŬŰɖɠ 

ɡŭɟɞɔŮɤɚɞɔɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ. ȼ ɘŭɘɧŰɖŰɎ Űɞɡɠ ŬɡŰɐ ŭŮɜ ŮˊɖɟŮɎɕŮɘ ɧɛɤɠ əŬŰɎ 

ɛŮɔɎɚɞ ɓŬɗɛɧ Űɖɜ ɡŭɟɞɚɞɔɘəɐ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ űɚɨůɢɖ, ŭɘɧŰɘ ɞɘ ɘɚɡɧɚɘɗɞɘ 

ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ˊɞɚɨ ɛɘəɟɧ ˊɞůɞůŰɧ (ˊŮɟɑˊɞɡ 10%) ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞɡɠ 

ɘɚɡɧɚɘɗɞɡɠ, ɞɘ ɣŬɛɛɑŰŮɠ ˊŬɟɞɡůɘɎɕɞɡɜ ɡɣɖɚɧŰŮɟɖ ˊŮɟŬŰɧŰɖŰŬ, ɚɧɔɤ Űɖɠ 

ůɡůŰɖɛŬŰɘəɧŰŮɟɖɠ əŬŰɎŰɛɖůɐɠ Űɞɡɠ Ŭˊɧ ŬůɡɜɏɢŮɘŮɠ ɛŮ ˊɘɞ ŬɜɞɘɢŰɏɠ 

ŭɘŮˊɘűɎɜŮɘŮɠ. ɆɡɜŮˊɩɠ ŬɜŬɛɏɜŮŰŬɘ ŬɜɎˊŰɡɝɖ ŮɜɘŬɑŬɠ ɡˊɧɔŮɘŬɠ ɡŭɟɞűɞɟɑŬɠ ůŰŬ 

ůɖɛŮɑŬ ˊɞɡ ɏɢɞɡɛŮ ŮɛűɎɜɘůɖ űɚɨůɢɖ. ɇɞ ɜŮɟɧ ɛˊɞɟŮɑ ɜŬ əɘɜŮɑŰŬɘ ŮˊɘɚŮəŰɘəɎ 

ɛɏůɤ Űɤɜ ŭɘəŰɨɤɜ Űɤɜ ŬůɡɜŮɢŮɘɩɜ Űɤɜ ɣŬɛɛɘŰɩɜ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɡŭɟɞűɧɟɞɡɠ 

ɞɟɑɕɞɜŰŮɠ əŬɗɩɠ ŬɡŰɞɑ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ ůŰŬɛŬŰɐůɞɡɜ Ŭˊɧ Űɞɡɠ ůɢŮŭɧɜ 

ŬŭɘŬˊɏɟŬŰɞɡɠ ɘɚɡɧɚɘɗɞɡɠ, ɚɧɔɤ Űɖɠ ɛɘəɟɐɠ Űɞɡɠ ŮɛűɎɜɘůɖɠ. ȼ ŭɡɜŬɛɘəɧŰɖŰŬ 

ɧɛɤɠ ŬɡŰɩɜ Űɤɜ ŬɜŮɝɎɟŰɖŰɤɜ ɡŭɟɞűɧɟɤɜ  ɑůɤɠ ɜŬ ŮɚŬŰŰɩɜŮŰŬɘ ůŮ ɓɎɗɞɠ 

əŬɗɩɠ ɖ ŭɞɛɐ Űɤɜ ˊŮŰɟɤɛɎŰɤɜ ɔɑɜŮŰŬɘ ˊɘɞ ůűɘəŰɐ, ɛŮɘɩɜŮŰŬɘ ɞ ɓŬɗɛɧɠ Űɖɠ 

ŬˊɞůɎɗɟɤůɖɠ əŬɘ əɚŮɑɜɞɡɜ ɞɘ ŬůɡɜɏɢŮɘŮɠ Űɤɜ ɣŬɛɛɘŰɩɜ, ɛŮɘɩɜɞɜŰŬɠ ɤɠ 

ŮˊŬəɧɚɞɡɗɞ Űɞ ŭŮɡŰŮɟɞɔŮɜɏɠ ˊɞɟɩŭŮɠ 
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5 ȺȾɇȽɀȼɆȼ ȾȷɇɃȿȽɆŪȼɇȽȾɋɁ ūȷȽɁɃɀȺɁɋɁ ɆɇɃɁ 

ɃȽȾȽɆɀɃ ɀȺȿȿȽɆɃɈɅũɃȽ 

5.1 Ⱥˊɘɚɞɔɐ Ūɏůɖɠ 

ȳˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ ɖ ˊŮɟɘɞɢɐ ɏɟŮɡɜŬɠ ŬɜɐəŮɘ ůŰɞ ɔŮɤɔɟŬűɘəɧ ŭɘŬɛɏɟɘůɛŬ Űɖɠ 

ȼˊŮɑɟɞɡ əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ůŰɞ ɜɞɛɧ Űɖɠ ȯɟŰŬɠ. Ƀ ɞɘəɘůɛɧɠ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ ŰɏɗɖəŮ 

ˊɟɞɠ ɏɟŮɡɜŬ ɔɘŬ Űɖɜ ŮəŰɑɛɖůɖ Űɤɜ əŬɚŬɘůɗɖŰɘəɩɜ űŬɘɜɞɛɏɜɤɜ. ȼ Ůˊɘɚɞɔɐ Űɞɡ 

ůɡɔəŮəɟɘɛɏɜɞɡ ɞɘəɘůɛɞɨ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ əŬŰɧˊɘɜ ɛŮɚɏŰɖɠ  ɓɘɓɚɘɞɔɟŬűɘəɩɜ 

ŬɜŬűɞɟɩɜ ŬɚɚɎ əŬɘ ŭɖɛɞůɘŮɨůŮɤɜ ůŮ Űɞˊɘəɏɠ ŮűɖɛŮɟɑŭŮɠ, ɞɘ ɞˊɞɑŮɠ ŬɜŬűɏɟɞɜŰŬɘ ůŮ 

ůɞɓŬɟɏɠ əŬŰŬůŰɟɞűɏɠ ˊɞɡ ˊɟɞəɚɐɗɖəŬɜ Ŭˊɧ Űɖ ůŮɘůɛɘəɐ ŭɧɜɖůɖ Űɞɡ 1967. Ʉɘɞ 

ůɡɔəŮəɟɘɛɏɜŬ ɖ ɗɏůɖ ɖ ɞˊɞɑŬ ɛŮɚŮŰɎŰŬɘ ůŰɖ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŭŮɜ ɏɢŮɘ ŮɜŭŮɑɝŮɘɠ 

ŮɜŮɟɔɞɨɠ əŬŰɞɚɑůɗɖůɖɠ ŬɚɚɎ ɖ ɛɞɟűɞɚɞɔɑŬ Űɖɠ ˊŬɟŬˊɏɛˊŮɘ ůŰɞ ŮɜŭŮɢɧɛŮɜɞ ɨˊŬɟɝɖɠ 

ɛɑŬɠ ɖ əŬɘ ŭɨɞ ˊɘɗŬɜɩɜ ˊŬɚŬɘɩɜ əŬŰɞɚɘůɗɐůŮɤɜ.  

ũɘŬ Űɖɜ ŬˊɞŰɨˊɤůɖ ŬɡŰɩɜ Űɤɜ əŬŰɞɚɘůɗɐůŮɤɜ ɐŰŬɜ ŬɜŬɔəŬɑŬ ɖ ɢŬɟŰɞɔɟɎűɖůɖ Űɖɠ 

ˊŮɟɘɞɢɐɠ əŬɘ ɖ ŰŬɝɘɜɧɛɖůɖ Űɤɜ ɔŮɤɡɚɘəɩɜ ůɨɛűɤɜŬ ɛŮ ŰŬ ́ŬɟŬəɎŰɤ ůɡůŰɐɛŬŰŬ. ȰŰůɘ 

ɔɘŬ Űɖ əŬɚɨŰŮɟɖ əŬŰŬɜɧɖůɖ Űɖɠ ɔŮɤɚɞɔɑŬɠ ůŰɞɜ ɞɘəɘůɛɧ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ, 

əŬŰŬůəŮɡɎůŰɖəŮ ɞ ˊŬɟŬəɎŰɤ ɢɎɟŰɖɠ. ɆɡɜŮˊɩɠ, ɞɘ ŬɜŬűɞɟɏɠ ˊɞɡ ɗŬ ɔɑɜɞɜŰŬɘ ɔɘŬ Űɖɜ 

ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ Ŭˊɧ Ůŭɩ əŬɘ ůŰɞ Ůɝɐɠ, ɔɑɜɞɜŰŬɘ ůŮ əɚɑɛŬəŬ 1:6.000, Ůɜɩ ɞɘ ŬɜŬűɞɟɏɠ 

ůŮ ůɖɛŮɑŬ ɗŬ ˊŬɟŬˊɏɛˊɞɡɜ ůŰɞɜ Ŭəɧɚɞɡɗɞ ɢɎɟŰɖ (ȺɘəɧɜŬ 29). 

 

 

 

5.2 ɇŮɢɜɘəɞɔŮɤɚɞɔɘəɐ Ŭɝɘɞɚɧɔɖůɖ 
 

ȼ ɛŮɚɏŰɖ ŬɡŰɩɜ Űɤɜ ˊɘɗŬɜɩɜ əŬŰɞɚɘůɗɐůŮɤɜ əŬɘ  ˊɘɞ ůɡɔəŮəɟɘɛɏɜŬ ɖ ɛŮɚɏŰɖ Űɤɜ 

ɔŮɤɚɞɔɘəɩɜ ůɢɖɛŬŰɘůɛɩɜ Űɖɠ ˊŮɟɘɞɢɐɠ, ɓŬůɑůŰɖəŮ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ ůŰɖɜ 

ŰŬɝɘɜɧɛɖůɖ ɓɟŬɢɤŭɩɜ əŬɘ ŮŭŬűɘəɩɜ ɡɚɘəɩɜ. ȼ ŰŬɝɘɜɧɛɖůɖ Űɤɜ ɓɟŬɢɤŭɩɜ ɡɚɘəɩɜ 

ȺɘəɧɜŬ 29: ɇɟɞˊɞˊɞɘɖɛɏɜɞɠ ɢɎɟŰɖɠ Űɞɡ Google earth. ɇŬ ůɖɛŮɑŬ ˊɞɡ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ ŮɑɜŬɘ ŰŬ ůɖɛŮɑŬ Űɖɠ 

ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɐɠ Ŭɝɘɞɚɧɔɘůɖɠ. 
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ɓŬůɑůŰɖəŮ ůŰɞ ůɨůŰɖɛŬ GSI (Geological Strength Index), ůŰɞ ůɨůŰɖɛŬ ŰŬɝɘɜɧɛɖůɖɠ 

ŬɜŰɞɢɐɠ IRS (Intact rock Strength) əŬɘ ůŰɞ ɓŬɗɛɧ ŬˊɞůɎɗɟɤůɐɠ Űɞɡ. ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ 

Hoek & Marinos (2000) ɔɘŬ Űɖɜ ŰŬɝɘɜɧɛɖůɖ Űɤɜ ɓɟŬɢɤŭɩɜ ůɢɖɛŬŰɘůɛɩɜ ɛŮ Űɞ 

ůɨůŰɖɛŬ GSI ˊɟɏˊŮɘ ɜŬ ŮɝŮŰŬůŰɞɨɜ ŭɨɞ ˊŬɟɎɔɞɜŰŮɠ: 

¶ ȼ ŭɞɛɐ Űɖɠ ɓɟŬɢɧɛŬɕŬɠ, ˊɞɡ ɢŬɟŬəŰɖɟɑɕŮɘ Űɞ ɓŬɗɛɧ ŬɚɚɖɚŮɛˊɚɞəɐɠ Űɤɜ 

ɓɟŬɢɤŭɩɜ ŰŮɛŬɢɩɜ  

¶ ȼ əŬŰɎůŰŬůɖ Űɤɜ ŮˊɘűŬɜŮɘɩɜ Űɤɜ ŬůɡɜŮɢŮɘɩɜ ˊɞɡ ɢŬɟŬəŰɖɟɑɕŮɘ Űɞ ɛɏɔŮɗɞɠ Űɖɠ 

ŭɘŬŰɛɖŰɘəɐɠ Űɞɡɠ ŬɜŰɞɢɐɠ 

ȼ ɨˊŬɟɝɖ Űɖɠ ŮŰŮɟɞɔɏɜŮɘŬɠ Űɤɜ ɓɟŬɢɞɛŬɕɩɜ ɞŭɐɔɖůŮ ůŰɖ əŬŰŬůəŮɡɐ ůɡůŰɖɛɎŰɤɜ 

GSI ɔɘŬ ŮŰŮɟɞɔŮɜɐ ɓɟŬɢɧɛŬɕŬ ɧˊɤɠ ɔɘŬ űɚɨůɢɖ (ȺɘəɧɜŬ 31), ɛɞɚɚɎůŬ əŬɘ 

ŬůɓŮůŰɧɚɘɗɞ (ȺɘəɧɜŬ 30) (ɀŬɟɑɜɞɠ 2007). ũɘŬ Űɖɜ ˊŮɟɘɞɢɐ ɛŮɚɏŰɖɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ 

Űɞ GSI ɔɘŬ űɚɨůɢɖ əŬɘ ŬůɓŮůŰɧɚɘɗɞ. 

ȺɘəɧɜŬ 30: ɆɨůŰɖɛŬ ŰŬɝɘɜɧɛɖůɖɠ ɓɟŬɢɧɛŬɕŬɠ GSI ɔɘŬ ŬůɓŮůŰɧɚɘɗɞ (ɀŬɟɑɜɞɠ,2007) 
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ɇɞ 2ɞ  ůŰɞɘɢŮɑɞ ˊɞɡ ɓɞɐɗɖůŮ ůŰɖɜ ŰŬɝɘɜɧɛɖůɖ ɓɟŬɢɤŭɩɜ əŬɘ ŮŭŬűɘəɩɜ ɡɚɘəɩɜ, ŮɑɜŬɘ 

ɞ ɓŬɗɛɧɠ ŬˊɞůɎɗɟɤůɖɠ. ɆŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ůɨůŰɖɛŬ 

ŰŬɝɘɜɧɛɖůɖɠ əŬŰɎ ISRM, 1981 (ȺɘəɧɜŬ 32), əŬŰɎ Űɞ ɞˊɞɑɞ Űɞ ɓɟŬɢɩŭŮɠ ɡɚɘəɧ 

ŰŬɝɘɜɞɛŮɑŰŬɘ ůŮ 6 ŰɎɝŮɘɠ ɛŮ ɓɎůɖ Űɖɜ ŬˊɞůɎɗɟɤůɐ Űɞɡ.   

 

ɇɏɚɞɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ůɨůŰɖɛŬ ŰŬɝɘɜɧɛɖůɖɠ ŬɜŰɞɢɐɠ IRS (Intact rock Strength) 

(ȺɘəɧɜŬ 33). ɇɞ ůɨůŰɖɛŬ ŬɡŰɧ ŮɑɜŬɘ ɏɜŬ Ůɨəɞɚɞɠ Űɟɧˊɞɠ ɡˊɞɚɞɔɘůɛɞɨ Űɖɠ ŬɜŰɞɢɐɠ Űɞɡ 

ɎɟɟɖəŰɞɡ ɓɟɎɢɞɡ ůŰɖɜ ɨˊŬɘɗɟɞ ɞ ɞˊɞɑɞɠ ɛˊɞɟŮɑ ɜŬ ůɡɔəɟɘɗŮɑ ɛŮ Űɖɜ ŬɜŰɞɢɐ ůŮ 

ɛɞɜɞŬɝɞɜɘəɐ ɗɚɑɣɖ UCS (Unifies Compressive Strength). Ƀɘ Űɘɛɏɠ ˊɞɡ ŭɧɗɖəŬɜ ɛŮ 

ȺɘəɧɜŬ 32: ɇŬɝɘɜɧɛɖůɖ ɔɘŬ ŬˊɞůɎɗɟɤůɖ Űɖɠ ɓɟŬɢɧɛŬɕŬɠ (ȽSRM,1981) 

ȺɘəɧɜŬ 31: ɆɨůŰɖɛŬ ŰŬɝɘɜɧɛɖůɖɠ ɓɟŬɢɧɛŬɕŬɠ GSI ɔɘŬ űɚɨůɢɖ (ɀŬɟɑɜɞɠ,2007) 
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ŬɡŰɧ Űɞ ůɨůŰɖɛŬ ůŰɖ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɑɜŬɘ əŬŰɎ ˊɟɞůɏɔɔɘůɖ, əŬɗɩɠ ŭŮɜ 

ŬˊɞŰŮɚɞɨɜ ůəɞˊɧ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ. ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɧɛɤɠ ɜŬ ŰɞɜɘůŰŮɑ ˊɤɠ 

ɢɟŮɘɎɕɞɜŰŬɘ ˊɞɚɚɏɠ ŭɞəɘɛɏɠ ůŰɖɜ ɨˊŬɘɗɟɞ, ŬɚɚɎ əŬɘ ŮɟɔŬůŰɖɟɘŬəɏɠ ŭɞəɘɛɏɠ ɔɘŬ ɜŬ 

ŮɝŬɢɗŮɑ ɜŬ ɘəŬɜɞˊɞɘɖŰɘəɧ ŬˊɞŰɏɚŮůɛŬ.  

 

 

ȰŰůɘ ůɨɛűɤɜŬ ɛŮ Űɘɠ ˊŬɟŬˊɎɜɤ ŰŬɝɘɜɞɛɐůŮɘɠ ˊɟɞɏəɡɣŬɜ ɞɘ ɇŮɢɜɘəɞɔŮɤɚɞɔɘəɏɠ 

ŮɜɧŰɖŰŮɠ Űɖɠ ˊŮɟɘɞɢɐɠ 

 

 

 

 

1. ɇŮɢɜɘəɞɔŮɤɚɞɔɘəɐ ŮɜɧŰɖŰŬ (ɇȺ ) 1: ȾɞɟɐɛŬŰŬ 

ȼ ůɡɔəŮəɟɘɛɏɜɖ ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɐ ŮɜɧŰɖŰŬ ŬűɞɟɎ Űɖɜ ˊŮɟɑˊŰɤůɖ 1, Ůɜɩ ŭŮɜ 

ɡűɑůŰŬŰŬɘ ůŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ 2 əŬɘ 3  ɧˊɤɠ ɗŬ ŭɞɨɛŮ ůŰŬ ˊŬɟŬəɎŰɤ ɡˊɞəŮűɎɚŬɘŬ. ȼ ɇȺ 

ůɡɜŬɜŰɎŰŬɘ ůŰŬ ůɖɛŮɑŬ  1, 3Ŭ, 3ɓ, 4, 6Ŭ, 6ɓ. ɇŬ ˊɟŬɜɐ ŬɡŰɐɠ Űɖɠ ŮɜɧŰɖŰŬɠ ɏɢɞɡɜ ɨɣɞɠ 

ˊŮɟɑˊɞɡ 10m əŬɘ ŭɘŬŰɖɟɞɨɜ əɚɑůɖ 50ɞ-60ɞ ůŰɖ ɗɏůɖ 1, Ůɜɩ ůŰɘɠ ɡˊɧɚɞɘˊŮɠ Űɞ ɨɣɞɠ 

ŮɑɜŬɘ 4-7m ŭɘŬŰɖɟɩɜŰŬɠ əɚɑůŮɘɠ ˊŮɟɑˊɞɡ 40ɞ-60ɞ. ɄɟɧəŮɘŰŬɘ ɔɘŬ əŬɚɎ ůɡɔəɞɚɚɖɛɏɜŬ 

ŬůɓŮůŰɞɚɘɗɘəɎ əɞɟɐɛŬŰŬ ɛŮ ŬɟɔɘɚɞɥɚɡɩŭŮɠ ůɡɜŭŮŰɘəɧ ɡɚɘəɧ. ɇɞ ɡɚɘəɧ ɛˊɞɟŮɑ ɜŬ 

ŮəůəŬűŰŮɑ ˊɞɚɨ ŮɨəɞɚŬ ɛŮ Űɞ ɔŮɤɚɞɔɘəɧ ůűɡɟɑ ŭŮŭɞɛɏɜɞ ˊɞɡ ˊŬɟŬˊɏɛˊŮɘ ůŮ ˊɘɞ űŰɤɢɐ 

ŭɘŬɔɏɜŮůɖ Űɞɡ ɡɚɘəɞɨ. ȼ ɛɎɕŬ Űɤɜ əɞɟɖɛɎŰɤɜ ˊŮɟɘɏɢŮɘ ŰŮɛɎɢɖ ŰŬ ɞˊɞɑŬ ɞɚɑůɗɖůŬɜ 

əŬɘ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖɜ ŬˊɞůɎɗɟɤůɖ Űɤɜ ŬůɓŮůŰɧɚɘɗɤɜ Űɖɠ Ʉɑɜŭɞɡ əŬɘ Űɞɡ ūɚɨůɢɖ 

Űɖɠ Ƚɞɜɑɞɡ əŬɘ əɞɟɐɛŬŰŬ ˊɞɡ ɛŮŰŬűɏɟɗɖəŬɜ ɚɧɔɤ ɟŮɛɎŰɤɜ. ɇŬ ŰŮɛɎɢɖ ŬɡŰɎ 

ɓɟɑůəɞɜŰŬɘ ůŮ ɧɚɖ Űɖɜ ɏəŰŬůɖ Űɞɡ ɢɤɟɘɞɨ əŬɘ əŬŰɎ ˊɎůŬ ˊɘɗŬɜɧŰɖŰŬ ůɢŮŰɑɕɞɜŰŬɘ ůŮ 

ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ ɛŮ Űɖ ɛŮŰŬűɞɟɎ Űɞɡɠ Ŭˊɧ Űɖɜ əɑɜɖůɖ Űɤɜ ɟŮɛɎŰɤɜ, ŮɑŰŮ Ŭˊɧ 

Űɞˊɘəɏɠ ŬˊɞəɞɚɚɐůŮɘɠ əŬɘ ůűɖɜɞŮɘŭɐɠ ɞɚɘůɗɐůŮɘɠ Ŭˊɧ ŰŬ ɡˊŮɟəŮɑɛŮɜŬ ŬůɓŮůŰɞɚɘɗɘəɎ. 

ɄɟɏˊŮɘ ɜŬ ŬɜŬűŮɟɗŮɑ ɧŰɘ ůŮ ɞɟɘůɛɏɜŬ ɟɘˊɑŭɘŬ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ˊŬɟŬŰɖɟɖɗŮɑ ɖ ůŰɟɩůɖ 

Űɞɡ ůɢɖɛŬŰɘůɛɞɨ, əŬɗɩɠ əŬɘ əɎˊɞɘŮɠ ŮɜŬɚɚŬɔɏɠ ɛŮ əŮɟŬŰɧɚɘɗɞɡɠ, ɢɤɟɑɠ ɧɛɤɠ ɜŬ 

ɡˊɎɟɢɞɡɜ ˊɞɚɨ ɛŮɔɎɚŬ ŰŮɛɎɢɖ ŬůɓŮůŰɞɚɘɗɘəɞɨ ɡɚɘəɞɨ. ȺɝŬɑɟŮůɖ ůŮ ŬɡŰɧ ŬˊɞŰŮɚŮɑ ɖ 

ɗɏůɖ 3ɓ ůŰɖɜ ɞˊɞɑŬ ŮɛűŬɜɑɕɞɜŰŬɘ ŰŮɛɎɢɖ ɏɤɠ əŬɘ 2m. ȷəɧɛɖ ůŮ ŬɡŰɐ Űɖɜ ɇȺ 

ůɡɛˊŮɟɘɚŬɛɓɎɜŮŰŬɘ əŬɘ ɞ ɛŬɜŭɨŬɠ ŬˊɞůɎɗɟɤůɖɠ ɞ ɞˊɞɑɞɠ ůŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ 

ɓɟɑůəŮŰŬɘ ŬɜŬəŬŰŮɛɏɜɞɠ  ɛŮ əɞɟɐɛŬŰŬ. 

 

 

ȺɘəɧɜŬ 33: ɇŬɝɘɜɧɛɖůɖ Űɖɠ ŬɜŰɞɢɐɠ Űɞɡ ɎɟɟɖəŰɞɡ ɓɟɎɢɞɡ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ ůűɡɟɘɞɨ 
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2. ɇŮɢɜɘəɞɔŮɤɚɞɔɘəɐ ŮɜɧŰɖŰŬ 2: ȷůɓŮůŰɧɚɘɗɞɘ  

ȷűɞɟɎ Űɖ ɗɏůɖ 2. ɇŬ ˊɟŬɜɐ ŬɡŰɎ ɏɢɞɡɜ ɨɣɞɠ ́ Ůɟɑˊɞɡ 15m əŬɘ ŭɘŬŰɖɟɞɨɜ əɚɑůɖ 

80ɞ-90ɞ. ɆŮ ŬɡŰɐ Űɖɜ ɇȺ Ŭɜɐəɞɡɜ ɞɘ ŬůɓŮůŰɧɚɘɗɞɘ Űɖɠ Ʉɑɜŭɞɡ, ɞɘ ɞˊɞɑɞɘ ŮɝŬɘŰɑŬɠ Űɖɠ 

ɚŮˊɑɤůɐɠ Űɞɡɠ (Ůˊɩɗɖůɖ Űɖɜ Ʉɑɜŭɞɡ ˊɎɜɤ ůŰɖɜ Ƚɧɜɘɞ) ŮɛűŬɜɑɕɞɜŰŬɘ əŬŰɎ əɨɟɘɞ ɚɧɔɤ 

əŬŰŬəŮɟɛŬŰɘůɛɏɜɞɘ əŬɘ Ŭˊɞŭɞɛɖɛɏɜɞɘ, Ůɜɩ ůŮ ɞɟɘůɛɏɜŬ ůɖɛŮɑŬ ŮɛűŬɜɑɕɞɜŰŬɘ ˊɘɞ 

ůɡɛˊŬɔɐɠ əŬɘ ɛŮ ŭɞɛɐ. ȼ ˊɘɞ ɡɔɘɐɠ ˊŬɟɞɡůɑŬ Űɞɡɠ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜɖ, ɔŮɔɞɜɧɠ ˊɞɡ ŭŮɜ 

Űɞɡɠ əŬɗɘůŰɎ ɘəŬɜɞɨɠ ɔɘŬ ɜŬ ŰŬɝɘɜɞɛɖɗɞɨɜ ůŮ ŭɘŬűɞɟŮŰɘəɐ ɇȺ. Ƀɘ ŬůɓŮůŰɧɚɘɗɞɘ 

ŮɛűŬɜɑɕɞɜŰŬɘ əŬŰɎ əɨɟɘɞ ɚɧɔɞ  ɇɞ GSI ˊɞɡ ŭɧɗɖəŮ ɔɘŬ Űɞ ŬůɓŮůŰɧɚɘɗɞ ŬɡŰɐɠ Űɖɠ ɇȺ 

ŮɑɜŬɘ GSI= 15-20 Űɨˊɞɠ G. ȼ ŭɞɛɐ Űɞɡ ŬůɓŮůŰɧɚɘɗɞɡ ɏɢŮɘ ŮɝŬűŬɜɘůŰŮɑ, ɚɧɔɤ Űɖɠ 

ŰŮəŰɞɜɘəɐɠ ˊŬɟŬɛɧɟűɤůɖɠ ˊɞɡ ɏɢŮɘ ŭŮɢɗŮɑ, ɔŮɔɞɜɧɠ ˊɞɡ ɞŭɖɔŮɑ  ůŰɖ ɛŮŰŬŰɟɞˊɐ Űɞɡ 

ůɡɛˊŬɔɐ ŬůɓŮůŰɧɚɘɗɞɡ ůŮ əŬŰŬəŮɟɛŬŰɘůɛɏɜɞ (ȺɘəɧɜŬ 36). ɇɞ ɡɚɘəɧ Ůűɧůɞɜ ŮɑɜŬɘ 

ŬůɓŮůŰɧɚɘɗɞɠ ŬɜɐəŮɘ ůŰɖɜ əŬŰɖɔɞɟɑŬ ŭɡɜŬŰɧ R4 ŬɚɚɎ ŭɑɜɞɜŰŬɠ Űɞɡ Űɖɜ ɛɘəɟɧŰŮɟɖ Űɘɛɐ 

ůci ɔɘŬ ŬůɓŮůŰɧɚɘɗɞɡɠ. ɋɠ ˊɟɞɠ Űɖɜ ŬˊɞůɎɗɟɤůɖ ɞ ŬůɓŮůŰɧɚɘɗɞɠ ŮɛűŬɜɑɕŮŰŬɘ ɛɏŰɟɘŬ 

ɏɤɠ ˊɞɚɨ ŬˊɞůŬɗɟɤɛɏɜɞɠ (ɇɨˊɞɠ IV-V) əŬɗɩɠ ɖ ŬˊɞůɎɗɟɤůɖ ɏɢŮɘ ˊɟɞɢɤɟɐůŮɘ ůŰɞ 

ůɩɛŬ Űɤɜ ŬůɓŮůŰɧɚɘɗɤɜ.  

ȺɘəɧɜŬ 34: ȾɞɟɐɛŬŰŬ ɛɏůŬ ůŰɞ ɟɏɛŬ ůŰɞ 

ůɖɛŮɑɞ 6Ŭ 
ȺɘəɧɜŬ 35: ȾɞɟɐɛŬŰŬ ɁɧŰɘŬ Ŭˊɧ Űɞ ɟɏɛŬ ůŰɖ ɗɏůɖ 6Ŭ 
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ȺɘəɧɜŬ 37: Ʉɚɐɟɤɠ Ŭˊɞŭɞɛɖɛɏɜɞɘ ŬůɓŮůŰɧɚɘɗɞɘ. ȼ ȺɘəɧɜŬ ŬɡŰɐ 

ɓɟɑůəŮŰŬɘ ůŰɞ ɆɖɛŮɑɞ 2Ŭ. 

н  h 2  ̡

ȺɘəɧɜŬ 36 : ɄɟŬɜɏɠ ɨɣɞɡɠ ˊŮɟɑˊɞɡ 15m. ȸɟɑůəŮŰŬɘ ůŰɞ ůɖɛŮɑɞ 2 Űɖɠ ȺɘəɧɜŬɠ.  ɆŰɞ 

ůɖɛŮɑɞ  2 ŮˊɎɜɤ ůŰɞ ŭɟɧɛɞ ɐŰŬɜ Űɞ ůɖɛŮɑɞ Ůəəɑɜɖůɖɠ Űɞɡ Drone. 
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3. ɇŮɢɜɘəɞɔŮɤɚɞɔɘəɐ ŮɜɧŰɖŰŬ 3: ūɚɨůɢɖɠ 

 

ȷűɞɟɎ Űɘɠ ɗɏůŮɘɠ 9,8,7ɓ. ɆŮ ŬɡŰɐ Űɖɜ ɇȺ ŮɛűŬɜɑɕŮŰŬɘ ɖ ˊɘɞ ɡɔɘɐɠ ɛɞɟűɐ Űɞɡ 

űɚɨůɢɖ ˊɞɡ ˊŬɟŬŰɖɟɐɗɖəŮ ůŰɞɡɠ ɀŮɚɘůůɞɡɟɔɞɨɠ. ɄɟɧəŮɘŰŬɘ ɔɘŬ űɚɨůɢɖ Űɖɠ Ƚɞɜɑɞɡ 

ɛŮ ŮɜŬɚɚŬɔɏɠ ɣŬɛɛɑŰɖ: ɘɚɡɧɚɘɗɞɡ, 90:10. ɇɞ ˊɎɢɞɠ Űɤɜ ɣŬɛɛɘŰɩɜ ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ 

ŮɑɜŬɘ <1m Ůɜɩ Űɤɜ ɘɚɡɞɚɑɗɤɜ ŮɑɜŬɘ Űɖɠ ŰɎɝŮɤɠ Űɤɜ ɚɑɔɤɜ cm. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ ɞ 

űɚɨůɢɖɠ ŮɛűŬɜɑɕŮŰŬɘ ˊŮɟɘůůɧŰŮɟɞ ɣŬɛɛɘŰɘəɧɠ əŬɘ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɛŮ GSI = 50-55 

(Űɨˊɞɠ ȽȽȽ ůŰɞ GSI ɔɘŬ űɚɨůɢɖ).  ɇɞ ɡɚɘəɧ ŬɡŰɧ ůˊɎŮɘ ɛŮ ɞɟɘůɛɏɜŬ ůɖɛŮɑŬ ɛŮ ŮɚŬűɟɎ 

ɢŰɡˊɐɛŬŰŬ ɛŮ Űɞ  ɔŮɤɚɞɔɘəɧ ůűɡɟɑ ɚɧɔɤ Űɖɠ ŬˊɞůɎɗɟɤůɐɠ Űɞɡ, Ůɜɩ ɎɚɚŬ ůɖɛŮɑŬ ɧˊɞɡ 

ŮɛűŬɜɑɕŮŰŬɘ ˊɘɞ ɡɔɘɏɠ ůˊɎŮɘ ˊɘɞ ŭɨůəɞɚŬ ɛŮ Űɞ ɔŮɤɚɞɔɘəɧ ůűɡɟɑ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ Űɞ  

ɢŬɟŬəŰɖɟɑɕŮɘ  ɛɏŰɟɘŬ ŭɡɜŬŰɧ ɤɠ ŭɡɜŬŰɧ (Űɨˊɞɠ R3-R4).  ɋɠ ˊɟɞɠ Űɖɜ ŬˊɞůɎɗɟɤůɖ Űɞɡ 

Űɞ ɡɚɘəɧ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ ɚɑɔɞ ɏɤɠ ɛŮŰɟɑɤɠ ŬˊɞůŬɗɟɤɛɏɜɞ (Űɨˊɞɠ ȽȽȽ-ȽV) əŬɗɩɠ ɖ 

ŬˊɞůɎɗɟɤůɖ ŭŮɜ ˊŮɟɘɞɟɑɕŮŰŬɘ ɛɧɜɞ ůŰɘɠ ŬůɡɜɏɢŮɘŮɠ Űɞɡ ůɢɖɛŬŰɘůɛɞɨ ŬɚɚɎ ɏɢŮɘ 

ůɡɜŮɢɑůŮɘ ůŰɞ ůɩɛŬ Űɞɡ, ɢɤɟɑɠ ŬɡŰɧ ɜŬ ˊŬɟɞɡůɘɎɕŮɘ ŮɡɗɟɡˊŰɧŰɖŰŬ (ȺɘəɧɜŬ 38). ɇŬ 

ɣŬɛɛɘŰɘəɎ ůŰɟɩɛŬŰŬ ˊŬɟɞɡůɘɎɕɞɡɜ ˊɘɞ ůɡɢɜɎ ůɖɛɎŭɘŬ ŬˊɞůɎɗɟɤůɖɠ Ŭˊɧ ŰŬ 

ɘɚɡɞɚɘɗɘəɎ, ɔŮɔɞɜɧɠ ˊɞɡ Űɞɡɠ ˊɟɞůŭɑŭŮɘ ŬɡŰɐɜ Űɖɜ əɑŰɟɘɜɖ Ŭˊɧɢɟɤůɖ ˊŬɟɎɚɚɖɚŬ ɛŮ 

Űɘɠ ŬůɡɜɏɢŮɘŮɠ əŬɘ Űɞɡɠ ůɡɜŭɏŮɘ ɎɛŮůŬ ɛŮ Űɖɜ ŮɡɢɏɟŮɘŬ əɑɜɖůɖɠ Űɤɜ ɡˊɧɔŮɘɤɜ ɡŭɎŰɤɜ 

ɛɏůŬ Ŭˊɧ Űɞ ŭŮɡŰŮɟɞɔŮɜɏɠ ˊɞɟɩŭŮɠ Űɞɡɠ. Ƀɘ ɘɚɡɧɚɘɗɞɘ ůŮ ŬɜŰɑɗŮůɖ ŮɑɜŬɘ ŮˊɘŭŮəŰɘəɞɑ 

ůŰɖ ŰŬɢŮɑŬ ɢŬɚɎɟɤůɐ Űɞɡɠ ɛŮŰɎ Ŭˊɧ Űɖɜ ɏəɗŮůɐ Űɞɡɠ ůŮ ŬŰɛɞůűŬɘɟɘəɏɠ ůɡɜɗɐəŮɠ, 

əŬɗɩɠ ɡˊɧəŮɘɜŰŬɘ ůŰɞ űŬɘɜɧɛŮɜɞ Űɖɠ ůɢɎůɖɠ.  

 

 

 

 

 

 

 

 

 

ȺɘəɧɜŬ 38 : ɈˊɧɓŬɗɟɞ Űɖɠ ˊŮɟɘɞɢɐɠ- ūɚɨůɢɖɠ Űɖɠ Ƚɞɜɑɞɡ Ȼɩɜɖɠ. ůɨůŰŬůɖ ˊŮɟɘůůɧŰŮɟɞ ɣŬɛɛɘŰɘəɐ. ȼ ɗɏůɖ ŬɡŰɐ 

ɓɟɑůəŮŰŬɘ ůŰɞ ůɖɛŮɑɞ 9  
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4. ɇŮɢɜɘəɞɔŮɤɚɞɔɘəɐ ŮɜɧŰɖŰŬ 4: ɈɚɘəɎ ɄɘɗŬɜɐɠ ɄŬɚɘɎɠ ȾŬŰɞɚɑůɗɖůɖɠ  

 

ȼ ůɡɔəŮəɟɘɛɏɜɖ ŰŮɢɜɘəɞɔŮɤɚɞɔɘəɐ ŮɜɧŰɖŰŬ ŬűɞɟɎ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ 2 əŬɘ 3, Ůɜɩ 

ŭŮɜ ɡűɑůŰŬŰŬɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ 1 ɧˊɤɠ ɗŬ ŭɞɨɛŮ ůŰŬ ˊŬɟŬəɎŰɤ ɡˊɞəŮűɎɚŬɘŬ. ȼ ɇȺ 

ůɡɜŬɜŰɎŰŬɘ ůŰŬ ůɖɛŮɑŬ 5,6ɔ, 6ŭ,. Ůɜɩ ůŮ ŬɡŰɐ Ŭɜɐəɞɡɜ ŰŬ ɡɚɘəɎ ˊɘɗŬɜɐɠ ˊŬɚɘɎɠ 

əŬŰɞɚɑůɗɖůɖɠ. ȷɡŰɎ ŰŬ ɡɚɘəɎ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ Űɞɜ əŬŰɞɚɘůɗŮɑůŬ ɛɎɕŬ Űɞɡ űɚɨůɢɖ 

Űɖɠ Ƚɞɜɑɞɡ ɕɩɜɖɠ, ŰŬ əɞɟɐɛŬŰŬ ˊɞɡ ˊŮɟɘɏɢɞɡɜ ŰŮɛɎɢɖ ŰŬ ɞˊɞɑŬ ɞɚɑůɗɖůŬɜ əŬɘ 

ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖɜ ŬˊɞůɎɗɟɤůɖ Űɤɜ ŬůɓŮůŰɧɚɘɗɤɜ əŬɘ Űɤɜ ɣŬɛɛɘŰɩɜ (ȺɘəɧɜŬ 39), 

əɞɟɐɛŬŰŬ ˊɞɡ ɛŮŰŬűɏɟɗɖəŬɜ ɚɧɔɤ ɟŮɛɎŰɤɜ əŬɘ Űɖɜ  ŬˊɞůŬɗɟɤɛɏɜɖ ɕɩɜɖ űɚɨůɢɖ ˊɞɡ 

ɛˊɞɟŮɑ ɜŬ ɢŬɟŬəŰɖɟɘůɗŮɑ ɤɠ ɏŭŬűɞɠ (ȺɘəɧɜŬ 40). ɇŬ ɡɚɘəɎ ŬɡŰɎ ɚɧɔɤ Űɖɠ 

ŬɜɞɛɞɘɞɛɞɟűɑŬɠ Űɞɡɠ ˊŬɟɞɡůɘɎɕɞɡɜ ŬəŬɜɧɜɘůŰɖ ůɡɛˊŮɟɘűɞɟɎ əŬɘ əŬɛɑŬ ůɡɜɞɢɐ. ɇɞ 

ˊɎɢɞɠ ŬɡŰɩɜ Űɤɜ ɡɚɘəɩɜ ɡˊɞɚɞɔɑɕŮŰŬɘ 15m. ȼ ŮɘəɧɜŬ ŬɡŰɐ Űɤɜ ŬɜŬəŬŰŮɛɏɜɤɜ 

əɞɟɖɛɎŰɤɜ (ŬůɓŮůŰɞɚɘɗɘəɐɠ əŬɘ ɣŬɛɛɘŰɘəɐɠ ˊɟɞɏɚŮɡůɖɠ) ɛŮ Űɞɜ ɛŬɜŭɨŬ 

ŬˊɞůɎɗɟɤůɖɠ əŬɘ ŰŬ ŬůɓŮůŰɞɚɘɗɘəɎ ŰŮɛɎɢɖ ůŮ ɧɚɖ Űɖɜ ɏəŰŬůɖ Űɞɡ ɢɤɟɘɞɨ əŬŰɎ ˊɎůŬ 

ˊɘɗŬɜɧŰɖŰŬ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ ˊŬɚɘɧŰŮɟŬ əŬŰɞɚɘůɗɖŰɘəɎ űŬɘɜɧɛŮɜŬ 

 

ȺɘəɧɜŬ 39 : ȺɛűɎɜɘůɖ ŬɜŬəŬŰŮɛɏɜɤɜ əɞɟɖɛɎŰɤɜ ůŰɖ 

ɗɏůɖ 7 
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ɄŬɟɎɛŮŰɟɞɘ ůɢŮŭɘŬůɛɞɨ 

ũɘŬ Űɖɜ ŮɨɟŮůɖ Űɤɜ ɔŮɤŰŮɢɜɘəɩɜ ˊŬɟŬɛɏŰɟɤɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ˊɟɧɔɟŬɛɛŬ 

RockData Űɖɠ Rocksience Inc. ɆɨɛűɤɜŬ ɛŮ Űɞ əɟɘŰɐɟɘɞ Mohr-Coulomb ŮɘůɎɔɞɜŰŬɠ 

ˊŬɟŬɛɏŰɟɞɡɠ Ŭˊɧ  ˊɟɞůɤ́ ɘəɐ ŮəŰɑɛɖůɖ, ɡˊɞɚɞɔɑůŰɖəŮ ɖ ŬɜŰɞɢɐ Űɖɠ ɓɟŬɢɧɛŬɕŬɠ 

(ůɡɜɞɢɐ c əŬɘ ɔɤɜɑŬ Űɟɘɓɐɠ ű). ȼ ŮɘůŬɔɤɔɐ Űɤɜ ůŰɞɘɢŮɑɤɜ ŮɑɜŬɘ ɖ Ůɝɐɠ:  

¶ ɇɞ GSI ɧˊɤɠ ˊɟɞŬɜŬűɏɟɗɖəŮ ŮəŰɘɛɎŰŬɘ, Ŭˊɧ ŰŬ ůɡůŰɐɛŬŰŬ GSI ɔɘŬ ŮŰŮɟɞɔŮɜɐ 

ɓɟŬɢɧɛŬɕŬ ɔɘŬ űɚɨůɢɖ əŬɘ ŬůɓŮůŰɧɚɘɗɞ (ɀŬɟɑɜɞɠ 2007). 

ɄɑɜŬəŬɠ 8: ɇŮɢɜɘəɞɔŮɤɚɞɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ůɢɖɛŬŰɘůɛɩɜ 

ɇŮɢɜɘəɞɔŮɤɚɞɔɘəɏɠ 

ȺɜɧŰɖŰŮɠ 
GSI 

ȷˊɞůɎɗɟɤůɖ 
ȷɜŰɞɢɐ ȯɟɟɖəŰɞɡ 

ȸɟɎɢɞɡ (IRS) 

Ƀɟɘůɛɧɠ ɇɨˊɞɠ ɄŮɟɘɔɟŬűɐ ɇɨˊɞɠ 

TE1: ȾɞɟɐɛŬŰŬ  

(ɆŰɖ ˊŮɟɑˊŰɤůɖ 1) 
- - - - - 

ɇȺ2 :ȷůɓŮůŰɧɚɘɗɞɠ 15-20 
ɀɏŰɟɘŬ-

Ʉɞɚɨ 
IV-V 

ȷŭɨɜŬɛɞ- 

ɀɏŰɟɘŬ 

ŬŭɨɜŬɛɞ 

R2-R3 

TE3: ūɚɨůɢɖɠ 50-55 
ȿɑɔɞ- 

ɀɏŰɟɘŬ 
ȽȽȽ-ȽV 

ɀɏŰɟɘŬ 

ȹɡɜŬŰɧ- 

ȹɡɜŬŰɧ 

R3-R4 

ɇȺ4: ɈɚɘəɎ ɄɘɗŬɜɐɠ 

ȾŬŰɞɚɑůɗɖůɖɠ 

(ɆŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ 2 əŬɘ 3) 

- - - - - 

ȺɘəɧɜŬ 40 : ȾɞɟɐɛŬŰŬ ŬɜŬəŬŰŮɛɏɜŬ ɛŮ űɚɡůɢɘəɎ- ŮŭŬűɘəɎ ŬˊɞůŬɗɟɤɛɏɜŬ ɡɚɘəɎ ůŰɞ ůɖɛŮɑɞ 6ɔ əŬɘ 6ŭ. 
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¶ ɇɞ Ůɘŭɘəɧ ɓɎɟɞɠ  (unit weight), ɔ (kN/m3), ɡˊɞɚɞɔɑůŰɖəŮ ˊɞɘɞŰɘəɎ ůɨɛűɤɜŬ ɛŮ 

Űɞɜ ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ (ȺɘəɧɜŬ 41) 

 

¶ ȼ Űɘɛɐ ŬɜŮɛˊɧŭɘůŰɖɠ ɗɚɑɣɖɠ ůci (UCS) ɡˊɞɚɞɔɑůŰɖəŮ əŬɘ ŬɡŰɐ ůɨɛűɤɜŬ ɛŮ Űɞɜ 

ˊŬɟŬəɎŰɤ ˊɑɜŬəŬ ŭɑɜɞɜŰŬɠ ɛɘŬ ɛɏůɖ Űɘɛɐ ůci  (ɀPa) (ȺɘəɧɜŬ 42) 

 

ȺɘəɧɜŬ 41: ɄɑɜŬəŬɠ ŮəŰɑɛɖůɖɠ Űɞɡ Ůɘŭɘəɞɨ ɓɎɟɞɡɠ 

ȺɘəɧɜŬ 42 : ɄɑɜŬəŬɠ ŮəŰɑɛɖůɖɠ Űɞɡ ůci 
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ȺɜɧŰɖŰŬ ūɚɨůɢɖ   

ȼ ŮɜɧŰɖŰŬ Űɞɡ ūɚɨůɢɖ ˊŮɟɘɚŬɛɓɎɜŮɘ ɣŬɛɛɑŰŮɠ ɛŮ ˊɞɚɨ ɚŮˊŰɏɠ ɘɚɡɞɚɘɗɘəɏɠ ŮɜůŰɟɩůŮɘɠ. 

ɆɨɛűɤɜŬ ɚɞɘˊɧɜ ɛŮ ˊɟɞůɤˊɘəɏɠ ŮəŰɘɛɐůŮɘɠ ɛŮ ŭŮŭɞɛɏɜɞ ɧŰɘ ɞ űɚɨůɢɖɠ ŬˊɞŰŮɚŮɑŰŬɘ 90 

% Ŭˊɧ ɣŬɛɛɑŰɖ əŬɘ 10% Ŭˊɧ ɘɚɡɧɚɘɗɞ, ɡˊɞɚɞɔɑůŰɖəŮ ɖ ůŰŬɗŮɟɎ mi ɔɘŬ ɎɟɟɖəŰɞ ɓɟɎɢɞ 

mi =16. H ŬɜŰɞɢɐ Űɤɜ ɣŬɛɛɘŰɩɜ ůŮ ɛɞɜɞŬɝɞɜɘəɐ ɗɚɑɣɖ ůci ɡˊɞɚɞɔɑɕŮŰŬɘ əŬŰɎ 

ˊɟɞůɏɔɔɘůɖ Ŭˊɧ 50-100 ɀPa ɛŮ Űɘɛɐ 50 ɀPa, Ůɜɩ ɖ ˊŬɟɎɛŮŰɟɞɠ ŭɘŬŰɎɟŬɝɖɠ Űɖɠ 

ɓɟŬɢɧɛŬɕŬɠ ɡˊɞɚɞɔɑɕŮŰŬɘ D=0. ȼ Űɘɛɐ Űɞɡ űŬɘɜɧɛŮɜɞɡ ɓɎɟɞɡɠ ɡˊɞɚɞɔɑɕŮŰŬɘ Ŭˊɧ 23-

24 kN/m3 ɛŮ ɛɏůɖ Űɘɛɐ ɔ= 23,5 kN/m3. ɇɏɚɞɠ ɖ ɔɤɜɑŬ Űɟɘɓɐɠ əŬɘ ɖ ůɡɜɞɢɐ 

ɡˊɞɚɞɔɑɕŮŰŬɘ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ Rock Data 5.0 ɛŮ Űɞ əɟɘŰɐɟɘɞ Mohr 

Coulomb ɏɢɞɜŰŬɠ Űɘɛɏɠ 47.76 ɞ əŬɘ 1150kPa ŬɜŰɑůŰɞɘɢŬ.  

 

 

ūȿɈɆɉȼɆ 

GSI 50-55 ɇɨɞ́ɠ ȽȽȽ 

ůci (ɀPa) 50 

mi 16 

D 0 

ɔ (kN/m3) 23,5 

c (kPa) 1150 

ű (ɞ) 47,76 

ɄɑɜŬəŬɠ 9: ɄŬɟɎɛŮŰɟɞɘ ůɢŮŭɘŬůɛɞɨ Űɞɡ űɚɨůɢɖ 

ȺɜɧŰɖŰŬ ȷůɓŮůŰɧɚɘɗɞɡ  

ɆɨɛűɤɜŬ ɚɞɘˊɧɜ ɛŮ ˊɟɞůɤˊɘəɏɠ ŮəŰɘɛɐůŮɘɠ ɡˊɞɚɞɔɑůŰɖəŮ ɖ ůŰŬɗŮɟɎ mi ɔɘŬ ɎɟɟɖəŰɞ 

ɓɟɎɢɞ mi=12. H ŬɜŰɞɢɐ Űɤɜ ŬůɓŮůŰɧɚɘɗɤɜ ůŮ ɛɞɜɞŬɝɞɜɘəɐ ɗɚɑɣɖ ůci ɡˊɞɚɞɔɑɕŮŰŬɘ 

əŬŰɎ ˊɟɞůɏɔɔɘůɖ Ŭˊɧ 50-100 ɀPa ɛŮ Űɘɛɐ 50 ɀPa ɖ ŮɚɎɢɘůŰɖ ɔɘŬ ŬůɓŮůŰɧɚɘɗɞɡɠ 

əŬɗɩɠ ŬɡŰɞɑ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ɤɠ əŮɟɛŬŰɘůɛɏɜɞɘ əŬɘ ŬˊɞůŬɗɟɤɛɏɜɞɘ. ȼ ˊŬɟɎɛŮŰɟɞɠ 

ŭɘŬŰɎɟŬɝɖɠ Űɖɠ ɓɟŬɢɧɛŬɕŬɠ ɡˊɞɚɞɔɑɕŮŰŬɘ D=0, Ůɜɩ ɖ Űɘɛɐ Űɞɡ űŬɘɜɧɛŮɜɞɡ ɓɎɟɞɡɠ 

ɡˊɞɚɞɔɑɕŮŰŬɘ Ŭˊɧ 22-26 kN/m3 ɛŮ ɛɏůɖ Űɘɛɐ ɔ= 24 kN/m3. ɇɏɚɞɠ ɖ ɔɤɜɑŬ Űɟɘɓɐɠ əŬɘ ɖ 

ůɡɜɞɢɐ ɡˊɞɚɞɔɑɕŮŰŬɘ ɛŮ Űɖ ɓɞɐɗŮɘŬ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ Rock Data 5.0 ɛŮ Űɞ əɟɘŰɐɟɘɞ 

Mohr Coulomb ɏɢɞɜŰŬɠ Űɘɛɏɠ 56.24ɞ əŬɘ 231kPa ŬɜŰɑůŰɞɘɢŬ.  

 

ȷɆȸȺɆɇɃȿȽŪɃɆ 

GSI 35-40 ɇɨˊɞɠ G 

ůci (ɀPa) 50 

mi  12 

D 0 

ɔ (kN/m3) 24 

c (kPa) 231 

ű (ɞ) 56,24 
ɄɑɜŬəŬɠ 10: ɄŬɟɎɛŮŰɟɞɘ ůɢŮŭɘŬůɛɞɨ Űɞɡ ŬůɓŮůŰɧɚɘɗɞɡ 
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ȺɜɧŰɖŰŬ ȾɞɟɖɛɎŰɤɜ 

ũɘŬ Űɖɜ ŮɜɧŰɖŰŬ əɞɟɖɛɎŰɤɜ ŭɧɗɖəŬɜ ŮɛˊŮɘɟɘəɎ ɖ ɔɤɜɑŬ Űɟɘɓɐɠ ű = 30ɞ ,ɖ ůɡɜɞɢɐ c= 

100 kPa əŬɘ ɖ Űɘɛɐ űŬɘɜɧɛŮɜɞɡ ɓɎɟɞɡɠ ɔ= 18 kN/m3 

 

 

 

ȾɃɅȼɀȷɇȷ 

ɔ 18 

c (kPa) 100 

ű (ɞ) 30 

 
ɄɑɜŬəŬɠ 11: ɄŬɟɎɛŮŰɟɞɘ ůɢŮŭɘŬůɛɞɨ Űɤɜ əɞɟɖɛɎŰɤɜ 

 

 

 

 

ȺɜɧŰɖŰŬ Ɉɚɘəɩɜ ɄɘɗŬɜɐɠ ɄŬɚɘɎɠ ȾŬŰɞɚɑůɗɖůɖɠ  

ɇɏɚɞɠ ɔɘŬ ŰŬ ɡɚɘəɎ ˊɘɗŬɜɩɜ ˊŬɚɘɩɜ əŬŰɞɚɘůɗɐůŮɤɜ Űɤɜ ˊŮɟɘˊŰɩůŮɤɜ 2 əŬɘ 3 

ŭɧɗɖəŬɜ Ůˊɑůɖɠ ŮɛˊŮɘɟɘəɎ ɖ ɔɤɜɑŬ Űɟɘɓɐɠ ű= 15ɞ ,ɖ ůɡɜɞɢɐ c= 0 kPa əŬɘ ɖ Űɘɛɐ 

űŬɘɜɧɛŮɜɞɡ ɓɎɟɞɡɠ ɔ=18 kN/m3 

 

 

ɈȿȽȾȷ ɄȽŪȷɁȼɆ ȾȷɇɃȿȽɆŪȼɆȼɆ 

ɔ (kN/m3) 18 

c (kPa) 0 

ű (ɞ) 15 

 
ɄɑɜŬəŬɠ 12: ɄŬɟɎɛŮŰɟɞɘ ůɢŮŭɘŬůɛɞɨ Űɤɜ ɡɚɘəɩɜ əŬŰɞɚɑůɗɖůɖɠ 

 

 

5.3 ɄŮɟɑˊŰɤůɖ 1ɖ : ȹŮɜ ɡˊɎɟɢŮɘ əŬŰɞɚɑůɗɖůɖ 
 

ȼ ˊɟɩŰɖ ˊŮɟɑˊŰɤůɖ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŮɝŮŰŬůŰŮɑ, ŮɑɜŬɘ ŬɨŰɖ, əŬŰɎ Űɖɜ ɞˊɞɑŬ ŭŮɜ 

ɡűɑůŰŬŰŬɘ əɎˊɞɘŬ ˊɘɗŬɜɐ ˊŬɚɘɎ əŬŰɞɚɑůɗɖůɖ ůŰɞ ɢɤɟɑɞ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ. ɆŮ ŬɡŰɐ 

Űɖɜ ˊŮɟɑˊŰɤůɖ ŭŮɜ ɡˊɎɟɢŮɘ Ŭɜɞɛɞɘɧɛɞɟűɖ ɛɎɕŬ ɡɚɘəɩɜ ˊŬɚɘɎɠ əŬŰɞɚɑůɗɖůɖɠ, ŰŬ 

ɞˊɞɑŬ ɛŮŰɎ Űɖɜ ɞɚɑůɗɖůɖ Űɞɡɠ ɗŬ ŮɑɢŬ ŭɘŬɛɞɟűɩůŮɘ Űɖɜ ɛɞɟűɞɚɞɔɑŬ Űɞɡ ɢɤɟɘɞɨ. ɀŮ 

ŬɡŰɐ Űɖɜ ɡˊɧɗŮůɖ ɞɘ ŬůɓŮůŰɞɚɘɗɘəɞɑ ɧɔəɞɘ əŬɘ ŰŬ ɛŮɔɎɚŬ ɓɟŬɢɩŭɖ ŰŮɛɎɢɖ ˊɞɡ 

ɓɟɏɗɖəŬɜ ŮɜŰɧɠ Űɞɡ ɢɤɟɘɞɨ, ŭŮɜ ŮɑɜŬɘ ɡɚɘəɎ ŮɜɘŬɑŬɠ əŬŰɞɚɑůɗɖůɖɠ ŬɚɚɎ ˊɟɞɏɟɢɞɜŰŬɘ 

Ŭˊɧ Űɞˊɘəɏɠ əŬŰŬˊŰɩůŮɘɠ ɡˊŮɟəŮɑɛŮɜɤɜ ŬůɓŮůŰɞɚɘɗɘəɩɜ ŮɛűŬɜɑůŮɤɜ ɐ ŬˊɞŰŮɚɞɨɜ 

ŬůɓŮůŰɞɚɘɗɘəɎ əɞɟɐɛŬŰŬ. ɆɡɜŮˊɩɠ ɖ ŰŮɚɘəɐ ɛɞɟűɞɚɞɔɑŬ Űɖɠ ˊŮɟɘɞɢɐɠ əŬɗɞɟɑůŰɖəŮ 

Ŭˊɧ ŰŬ əɞɟɐɛŬŰŬ ŰŬ ɞˊɞɑŬ ŮɑŰŮ ˊɟɞɐɟɗŬɜ Ŭˊɧ Űɖɜ ŬˊɞůɎɗɟɤůɖ Űɤɜ ŬůɓŮůŰɞɚɘɗɘəɩɜ 
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əŬɘ űɚɡůɢɘəɩɜ ˊŮŰɟɤɛɎŰɤɜ ɛŮŰɎ Ŭˊɧ əɨɚɘůɖ, ŮɑŰŮ  ˊŬɟŬůɨɟɗɖəŬɜ Ŭˊɧ ɟɏɛŬŰŬ əŬɘ 

ŬˊɞŰɏɗɖəŬɜ ůŮ ŭɘɎűɞɟŬ ůɖɛŮɑŬ ɛɏůŬ ůŰɞ ɢɤɟɘɧ.  

ȰŰůɘ ɛŮŰɎ Ŭˊɧ Űɖɜ ŮɟɔŬůɑŬ ˊŮŭɑɞɡ, ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ɏɟŮɡɜŬɠ, ˊɟɞɏəɡɣŮ  ɞ ˊŬɟŬəɎŰɤ 

ɢɎɟŰɖɠ (ɉɎɟŰɖɠ 13) ˊɞɡ ŬˊŮɘəɞɜɑɕŮɘ Űɖɜ ɔŮɤɚɞɔɑŬ Űɤɜ ɀŮɚɘůůɞɡɟɔɩɜ, ɧˊɤɠ 

ŬˊɞŰɡˊɩɗɖəŮ Ŭˊɧ Űɖ ɢŬɟŰɞɔɟɎűɖůɖ. 

 

 

 

 

 

ɉɎɟŰɖɠ 13 : ũŮɤɚɞɔɘəɧɠ ɢɎɟŰɖɠ ɀŮɚɘůůɞɡɟɔɩɜ. ȺɜŭŮɢɧɛŮɜɞ 1ɞ. 

 



Ψηφιακή βιβλιοθήκη Θεόφραστος – Τμήμα Γεωλογίας – Αριστοτέλειο Πανεπιστήμιο Θεσσαλονίκης
 

81  

 

 

 

 

 

ũɘŬ Űɖɜ əŬŰŬɜɧɖůɖ Űɖɠ ɔŮɤɚɞɔɑŬɠ ɧˊɤɠ ŬˊɞŰɡˊɩɗɖəŮ Ŭˊɧ Űɖɜ ɏɟŮɡɜŬ ˊŮŭɑɞɡ 

əŬŰŬůəŮɡɎůŰɖəŮ ɔŮɤɚɞɔɘəɐ Űɞɛɐ ȷ-ȷô, ɛŮ Űɖɜ ŭɘŮɨɗɡɜůɖ ˊɞɡ ŭɑɜŮŰŬɘ ůŰɖɜ ˊŬɟŬəɎŰɤ 

ŮɘəɧɜŬ (ȺɘəɧɜŬ 43). ȼ ɔŮɤɚɞɔɘəɐ Űɞɛɐ ɏɢŮɘ ɤɠ ŬűŮŰɖɟɑŬ Űɖ ɗɏůɖ 2 ɏɤɠ əŬɘ Űɞɜ 

ɀŮɚɘůůɞɡɟɔɘɩŰɘəɞ ˊɞŰŬɛɧ ɛŮ əŬŰŮɨɗɡɜůɖ ɁɁȹ-ȸȸȷ (ɇɞɛɐ 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȺɘəɧɜŬ 43: ȷˊɞŰɨˊɤůɖ Űɞɛɐɠ ˊɎɜɤ ůŮ ɞɟɗɞűɤŰɞɔɟŬűɑŬ 
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