
 
ɿʝʣʝʥʘʷ ʣʠʥʠʷ ʤʝʪʨʦ ʚ ʊʝʣʴ-ɸʚʠʚʝ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʩʪʘʥʮʠʡ ʤʝʪʨʦ ʚ 

PLAXIS 2D 

 

 
 

ʊʝʣʴ-ɸʚʠʚ ʠʤʝʝʪ ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʵʢʦʥʦʤʠʢʫ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʥʘ ɹʣʠʞʥʝʤ 

ɺʦʩʪʦʢʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʫʣʫʯʰʝʥʠʝ ʤʦʙʠʣʴʥʦʩʪʠ ʧʨʠʚʸʣ ʢ 

ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʇʨʦʝʢʪʠʨʫʝʤʘʷ ʩʝʪʴ ʚʢʣʶʯʘʝʪ ʪʨʠ ʣʠʥʠʠ ʤʝʪʨʦ (M1, M2 ʠ M3) ʠ ʪʨʠ ʣʠʥʠʠ 

ʣʝʛʢʦʨʝʣʴʩʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʩʢʦʨʦʩʪʥʦʡ ʪʨʘʤʚʘʡ): Red, Green ʠ Purple (ʂʨʘʩʥʘʷ, 

ɿʝʣʸʥʘʷ ʠ ʌʠʦʣʝʪʦʚʘʷ ʚʝʪʢʠ).  

ɿʝʣʸʥʘʷ ʣʠʥʠʷ ð ʵʪʦ ʧʨʦʝʢʪ ʣʝʛʢʦʨʝʣʴʩʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ ʚ ʩʝʪʴ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ, ʢʘʩʘʶʱʠʝʩʷ ʜʚʫʭ ʩʪʘʥʮʠʡ ʤʝʪʨʦ, 

ʚʭʦʜʷʱʠʭ ʚ ʵʪʦʪ ʧʨʦʝʢʪ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʦʚ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ 

ʜʚʫʭʤʝʨʥʳʡ ʯʠʩʣʝʥʥʳʡ ʘʥʘʣʠʟ, ʚʳʧʦʣʥʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ PLAXIS 2D, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʤʝʪʦʜʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʎʝʣʴ ʩʪʘʪʴʠ ð ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʥʘ ʧʨʠʤʝʨʝ ʩʪʘʥʮʠʡ Arlozorov West ʠ Rabin 

ʧʨʠʛʦʜʥʦʩʪʴ ʜʚʫʭʤʝʨʥʦʛʦ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʨʫʞʥʳʭ ʢʦʨʧʫʩʦʚ ʩʪʘʥʮʠʡ ʤʝʪʨʦ ʜʘʞʝ ʚ ʩʣʦʞʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʇʝʨʝʚʦʜ ʩʪʘʪʴʠ ʧʦʜʛʦʪʦʚʣʝʥ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʢʦʤʧʘʥʠʝʡ çʅʀʇ-

ʀʥʬʦʨʤʘʪʠʢʘè. 

 

ʄʘʨʢʦ ʂʘʥʜʝʣʘ 

ʄʘʛʠʩʪʨ ʥʘʫʢ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ ʚ ʢʦʤʧʘʥʠʠ Geodata Engineering S.p.A, ʊʫʨʠʥ 

(ʀʪʘʣʠʷ) 

ʃʦʨʝʥʮʦ ɻʦʨʣʴʝ 



 
ʄʘʛʠʩʪʨ ʥʘʫʢ, ʤʝʥʝʜʞʝʨ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʚ Geodata Engineering S.p.A, ʊʫʨʠʥ (ʀʪʘʣʠʷ)  

ʂʨʠʩʪʠʘʥʦ ɹʝʨʪʝʣʣʦ 

ʄʘʛʠʩʪʨ ʥʘʫʢ, ʠʥʞʝʥʝʨ ʧʦ ʛʝʦʪʝʭʥʠʢʝ ʠ ʪʦʥʥʝʣʷʤ ʚ Geodata Engineering S.p.A, ʊʫʨʠʥ 

(ʀʪʘʣʠʷ) 

ʃʫʢʘ ʈʦʟʘ 

ʄʘʛʠʩʪʨ ʥʘʫʢ, ʠʥʞʝʥʝʨ ʧʦ ʛʝʦʪʝʭʥʠʢʝ ʠ ʪʦʥʥʝʣʷʤ ʚ ʢʦʤʧʘʥʠʠ Geodata Engineering S.p.A, 

ʊʫʨʠʥ (ʀʪʘʣʠʷ) 

 

ʇʨʦʝʢʪ ɿʝʣʸʥʦʡ ʚʝʪʢʠ 

ʇʨʦʝʢʪ ɿʝʣʸʥʦʡ ʚʝʪʢʠ ð ʵʪʦ ʣʠʥʠʷ ʣʝʛʢʦʨʝʣʴʩʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʘʷ ʩʦʝʜʠʥʠʪ ʶʞʥʳʝ 

ʨʘʡʦʥʳ ʘʛʣʦʤʝʨʘʮʠʠ ɻʫʰ-ɼʘʥ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʧʦʙʝʨʝʞʴʝ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ ʠ ʫʧʨʦʱʘʝʪ 

ʜʦʩʪʫʧ ʢ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʨʘʡʦʥʘʤ. ɼʣʠʥʘ ʣʠʥʠʠ ʣʝʛʢʦʨʝʣʴʩʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʩʦʩʪʘʚʠʪ ~39 ʢʤ (4,5 ʢʤ ʧʦʜ ʟʝʤʣʸʡ) ʠ 62 ʩʪʘʥʮʠʠ, ʯʝʪʳʨʝ ʠʟ ʢʦʪʦʨʳʭ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜ ʟʝʤʣʸʡ. ɼʚʝ ʠʟ ʥʠʭ ʦʧʠʩʘʥʳ ʥʠʞʝ. 

 

ʉʪʘʥʮʠʷ Arlozorov West 

ʉʪʘʥʮʠʷ Arlozorov West ʠʤʝʝʪ ʨʘʟʤʝʨʳ ʚʥʝʰʥʝʛʦ ʢʦʨʧʫʩʘ ʦʢʦʣʦ 23Ĭ197 ʤ ʧʨʠ ʛʣʫʙʠʥʝ 

ʦʢʦʣʦ ī27 ʤ. ʂʦʪʣʦʚʘʥ ʙʫʜʝʪ ʚʳʨʳʪ ʧʦ ʪʝʭʥʦʣʦʛʠʠ cut and cover (ʙʫʢʚ. çʨʘʟʨʝʟʘʪʴ ʠ 

ʥʘʢʨʳʪʴè, ʵʪʦ ʦʪʢʨʳʪʳʡ ʩʧʦʩʦʙ ʧʨʦʭʦʜʢʠ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʚʨʝʤʝʥʥʳʭ ʧʝʨʝʢʨʳʪʠʡ), ʘ 

ʧʦʩʪʦʷʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʥʮʠʠ ʙʫʜʫʪ ʩʪʨʦʠʪʴʩʷ ʧʦ ʪʝʭʥʦʣʦʛʠʠ bottom-up (çʩʥʠʟʫ 

ʚʚʝʨʭè). ʉʪʝʥʳ ʚ ʛʨʫʥʪʝ ʜʦʩʪʠʛʘʶʪ ʦʪʤʝʪʦʢ ī40 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʘ ʠʭ ʪʦʣʱʠʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 1,2/1,5 ʤʝʪʨʘ. ɺ ʢʘʯʝʩʪʚʝ ʥʝʩʫʱʝʡ ʩʠʩʪʝʤʳ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʳ ʯʝʪʳʨʝ ʫʨʦʚʥʷ 

ʩʪʘʣʴʥʳʭ ʨʘʩʧʦʨʦʢ: ʢʨʫʛʣʳʝ ʧʦʣʳʝ ʧʨʦʬʠʣʠ ʜʠʘʤʝʪʨʦʤ 914/1219 ʤʤ ʠ ʪʦʣʱʠʥʦʡ 16/25 ʤʤ 

ʩ ʰʘʛʦʤ 3/5 ʤʝʪʨʘ. ʉʪʘʥʜʘʨʪʥʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʜʦʧʦʣʥʝʥʦ ʚʨʝʤʝʥʥʦʡ ʙʝʪʦʥʥʦʡ 

ʧʣʠʪʦʡ ʥʘ ʫʨʦʚʥʝ ʜʥʘ ʢʦʪʣʦʚʘʥʘ (ʪʦʣʱʠʥʦʡ 200 ʩʤ) ʠ ʩʪʘʣʴʥʦʡ ʬʝʨʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ 

ʥʘ ʫʨʦʚʥʝ ʟʝʤʣʠ, ʚʳʧʦʣʥʷʶʱʝʡ ʨʦʣʴ ʥʘʩʪʠʣʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʛʦʨʦʜʩʢʦʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʚʦ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ (ʨʠʩ. 1). 

 



 

 
ʈʠʩ. 1. ɺʠʜ ʚ ʧʣʘʥʝ ʠ  ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʩʪʘʥʮʠʠ Arlozorov West 

 

ʆʢʨʝʩʪʥʦʩʪʠ ʩʪʘʥʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʧʦʜʧʦʨʥʳʭ ʩʪʝʥ, ʥʝʚʳʩʦʢʦʡ ʟʘʩʪʨʦʡʢʦʡ 

(ʯʝʪʳʨʝ ʵʪʘʞʘ), ʚʳʩʦʪʢʘʤʠ (ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʩʪʨʦʷʱʠʝʩʷ) ʠ ʚʭʦʜʘʤʠ ʥʘ ʩʪʘʥʮʠʶ ð ʩʤ. 

ʨʠʩʫʥʦʢ 2. 

 

 
ʈʠʩ. 2. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʫʯʘʩʪʢʠ ʠ ʦʢʨʝʩʪʥʦʩʪʠ ʩʪʘʥʮʠʠ Arlozorov West 

 



 
ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʫʯʘʩʪʢʘ L-L (ʩʤ. ʨʠʩ. 2), ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʤʝʞʜʫ 

ʯʝʪʳʨʸʭʵʪʘʞʥʳʤʠ ʟʜʘʥʠʷʤʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʠ ʙʫʜʫʱʝʡ ʙʘʰʥʝʡ ʍʘʛʘʛ (Hagag Tower) ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʳ ʪʦʣʴʢʦ ʟʝʤʣʷʥʳʝ ʨʘʙʦʪʳ ʥʘ ʧʦʜʟʝʤʥʳʭ 

ʵʪʘʞʘʭ ʙʘʰʥʠ ʠ ʝʸ ʬʫʥʜʘʤʝʥʪʝ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʫʜʫʱʝʡ ʙʘʰʥʝʡ ʠ ʩʪʘʥʮʠʝʡ ʩʦʩʪʘʚʣʷʝʪ 

7,5 ʤ, ʘ ʬʫʥʜʘʤʝʥʪ ʟʜʘʥʠʷ ʜʦʩʪʠʛʘʝʪ 7,4 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʦʢʦʣʦ 17,5 ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ). 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʦʚʝʜʸʥʥʳʭ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ: ʛʝʦʣʦʛʠʷ ʚ ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʣʦʪʥʳʤ ʠ 

ʠʟʚʝʩʪʥʷʢʦʚʳʤ ʧʝʩʢʦʤ, ʘ ʚ ʨʘʩʯʸʪʘʭ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʦʜʝʣʴ ʫʧʨʦʯʥʷʶʱʝʛʦʩʷ ʛʨʫʥʪʘ 

Hardening soil, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʘʜʸʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʪʥʦʰʝʥʠʠ ʜʝʬʦʨʤʘʮʠʡ. ʋʨʦʚʝʥʴ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʪʤʝʪʢʝ +1,5 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, 

ʧʨʠʤʝʨʥʦ ʥʘ 9 ʤ ʥʠʞʝ ʫʨʦʚʥʷ ʟʝʤʣʠ. 

ɺ ʤʦʜʝʣʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʙʝʪʦʥʥʳʝ ʩʪʝʥʳ ʚ ʛʨʫʥʪʝ ʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʢʨʳʪʠʷ (ʧʣʠʪʥʳʝ ʵʣʝʤʝʥʪʳ) ʠ ʩʪʘʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ (ʪ. ʝ. ʩʪʦʡʢʠ ʠ ʩʪʘʣʴʥʦʡ ʥʘʩʪʠʣ, ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʤʝʞʫʟʣʦʚʳʭ 

ʘʥʢʝʨʦʚ node-to-node anchors). ʆʧʠʩʘʥʥʘʷ ʚʳʰʝ 2D ʤʦʜʝʣʴ PLAXIS ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩ. 3. ʄʦʜʝʣʴ ʩʪʘʥʮʠʠ Arlozorov West ʚ PLAXIS 2D 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʘʩʩʤʦʪʨʝʥʥʘʷ ʚ ʤʦʜʝʣʠ: 

1. ʇʨʠʣʦʞʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʘʛʨʫʟʢʠ ʥʘ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʝ ʩʪʘʥʮʠʠ. 

2. ɺʳʝʤʢʘ ʛʨʫʥʪʘ ʜʣʷ ʧʝʨʚʦʡ ʯʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʙʘʰʥʠ ʍʘʛʘʛ (ʤʝʪʦʜ bottom-up). 

3. ɺʳʝʤʢʘ ʛʨʫʥʪʘ ʜʣʷ ʚʪʦʨʦʡ ʯʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʙʘʰʥʠ ʍʘʛʘʛ (ʤʝʪʦʜ top-down). 

4. ʋʩʪʘʥʦʚʢʘ ʩʪʝʥ ʚ ʛʨʫʥʪʝ. 

5. ʇʝʨʚʳʡ ʵʪʘʧ ʚʳʝʤʢʠ ʢʦʪʣʦʚʘʥʘ ʩʪʘʥʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʫʩʪʘʥʦʚʢʘ ʩʪʘʣʴʥʦʛʦ ʥʘʩʪʠʣʘ. 

6. ɸʢʪʠʚʘʮʠʷ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʥʠʞʝʥʠʷ. 

7. ʕʪʘʧʳ ʚʳʝʤʢʠ ʛʨʫʥʪʘ ʩʪʘʥʮʠʠ ʠ ʫʩʪʘʥʦʚʢʘ ʯʝʪʳʨʸʭ ʫʨʦʚʥʝʡ ʩʪʘʣʴʥʳʭ ʩʪʦʝʢ. 

8. ʋʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʥʦʡ ʙʝʪʦʥʥʦʡ ʥʠʞʥʝʡ ʧʣʠʪʳ ʠ ʜʝʘʢʪʠʚʘʮʠʷ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʥʠʞʝʥʠʷ. 

9. ɼʝʘʢʪʠʚʘʮʠʷ ʯʝʪʚʸʨʪʦʛʦ ʫʨʦʚʥʷ ʩʪʦʝʢ, ʯʪʦʙʳ ʦʩʚʦʙʦʜʠʪʴ ʤʝʩʪʦ ʜʣʷ ʧʨʦʭʦʜʘ ʊɹʄ ʯʝʨʝʟ 

ʩʪʘʥʮʠʶ. 



 
10. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʨʦʙʘ ʠ ʜʝʘʢʪʠʚʘʮʠʷ ʩʪʘʣʴʥʳʭ ʩʪʦʝʢ ʠ 

ʥʘʩʪʠʣʘ. 

 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʥʠʞʝʥʠʷ. ʌʘʢʪʠʯʝʩʢʠ, ʦʥʘ 

ʟʘʜʘʸʪʩʷ ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ ʜʚʫʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʨʝʥʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʤʦʜʝʣʠ. 

ɸʢʪʠʚʠʨʦʚʘʥʥʳʝ ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʨʘʩʯʸʪʘ ʜʨʝʥʘʞʠ ʙʳʣʠ ʩʤʦʜʝʣʠʨʦʚʘʥʳ ʧʫʪʸʤ ʫʩʪʘʥʦʚʢʠ 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘʧʦʨʘ ʚʦʜʳ ʥʘ ʜʨʝʥʘʞʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʤʦʜʝʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ 

ʬʘʟʘʤʠ ʚʳʝʤʢʠ ʛʨʫʥʪʘ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʚʨʝʤʝʥʥʦʡ ʙʝʪʦʥʥʦʡ ʥʠʞʥʝʡ ʧʣʠʪʳ ʵʪʠ ʵʣʝʤʝʥʪʳ 

ʜʝʘʢʪʠʚʠʨʫʶʪʩʷ, ʘ ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ. ʅʘ 

ʨʠʩʫʥʢʝ 4 ʧʦʢʘʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʨʝʥʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʳʩʦʪʘ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ʜʣʷ ʧʦʩʣʝʜʥʝʡ ʩʪʘʜʠʠ ʚʳʝʤʢʠ ʛʨʫʥʪʘ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ, 

ʧʦʢʘʟʳʚʘʶʱʠʝ ʚʝʢʪʦʨʳ ʧʦʪʦʢʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʠ ʨʘʩʯʸʪʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʠʣʴʪʨʘʮʠʠ. 

 

 
ʈʠʩ. 4. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʥʠʞʝʥʠʷ ʥʘ ʩʪʘʥʮʠʠ Arlozorov West 

 

ʉʦʟʜʘʥʥʘʷ ʯʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʠʣʘ ʢʦʤʘʥʜʝ ʨʘʩʩʯʠʪʘʪʴ ʦʛʠʙʘʶʱʠʝ ʠʟʛʠʙʘʶʱʝʛʦ 

ʤʦʤʝʥʪʘ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ ʚ ʩʪʝʥʘʭ ʚ ʛʨʫʥʪʝ (ʨʠʩ. 5), ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʙʳʣʦ 

ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ ʢʦʥʩʪʨʫʢʮʠʠ (ʨʠʩ. 6). 

 

 
ʈʠʩ. 5. ʆʛʠʙʘʶʱʠʝ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʠ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ ʚ ʩʪʝʥʘʭ ʚ ʛʨʫʥʪʝ ʥʘ ʩʪʘʥʮʠʠ 

Arlozorov West 



 

 
ʈʠʩ. 6. ʇʨʦʚʝʨʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʝʥ ʚ ʛʨʫʥʪʝ ʥʘ ʩʪʘʥʮʠʠ Arlozorov West 

 

ʆʧʠʩʘʥʥʘʷ ʯʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ ʜʘʞʝ ʧʦʟʚʦʣʠʣʘ ʢʦʤʘʥʜʝ ʧʨʦʚʝʩʪʠ ʧʨʦʚʝʨʢʫ ʩʪʨʫʢʪʫʨʳ 

ʢʨʫʛʣʳʭ ʧʦʣʳʭ ʩʪʦʝʢ ʧʦʩʣʝ ʨʘʩʯʸʪʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʦʩʝʚʳʭ ʫʩʠʣʠʡ ʚ ʵʣʝʤʝʥʪʘʭ (ʨʠʩ. 7). 



 

 



 

 
ʈʠʩ. 7. ʆʩʝʚʳʝ ʩʠʣʳ (ʩʚʝʨʭʫ) ʠ ʧʨʦʚʝʨʢʠ ʢʦʥʩʪʨʫʢʮʠʠ (ʩʥʠʟʫ) ʢʨʫʛʣʳʭ ʧʦʣʳʭ ʩʪʦʝʢ ʥʘ 

ʩʪʘʥʮʠʠ Arlozorov West 

 

ʉʪʘʥʮʠʷ Rabin 

ʉʪʘʥʮʠʷ Rabin ʠʤʝʝʪ ʨʘʟʤʝʨ ʚʥʝʰʥʝʛʦ ʢʦʨʧʫʩʘ ʧʨʠʤʝʨʥʦ 23Ĭ173 ʤ ʧʨʠ ʛʣʫʙʠʥʝ ʦʢʦʣʦ 22 

ʤ. ʄʝʪʦʜ ʚʳʝʤʢʠ ʛʨʫʥʪʘ ð cut and cover (ʩʤ. ʚʳʰʝ), ʘ ʚʥʫʪʨʝʥʥʠʡ ʢʦʨʧʫʩ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥ 

ʤʝʪʦʜʦʤ down-up. ʉʪʝʥʳ ʚ ʛʨʫʥʪʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʦʩʪʠʛʘʶʪ ʛʣʫʙʠʥʳ ī32 ʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ, ʘ ʠʭ ʪʦʣʱʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 1,2 ʤ ʥʘ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʝ ʠ 1,5 ʤ ʥʘ ʚʦʩʪʦʯʥʦʡ. ʅʘ ʩʪʘʥʮʠʠ 

Rabin ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʨʠ ʫʨʦʚʥʷ ʩʪʘʣʴʥʳʭ ʩʪʦʝʢ: 

1. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʠʤʝʝʪ ʧʨʦʬʠʣʠ ʜʠʘʤʝʪʨʦʤ 1219 ʤʤ ʠ ʪʦʣʱʠʥʦʡ 25 ʤʤ. 

2. ʅʘ ʚʪʦʨʦʤ ð ʧʨʦʬʠʣʠ ʜʠʘʤʝʪʨʦʤ 1219 ʤʤ ʠ ʪʦʣʱʠʥʦʡ 20 ʤʤ. 

3. ʊʨʝʪʠʡ, ʨʘʟʜʝʣʸʥʥʳʡ ʥʘ ʜʚʝ ʪʠʧʦʣʦʛʠʠ, ʥʘ ʩʝʚʝʨʥʦʡ ʩʪʦʨʦʥʝ ʠʤʝʝʪ ʧʨʦʬʠʣʠ ʜʠʘʤʝʪʨʦʤ 

1016 ʤʤ ʠ ʪʦʣʱʠʥʦʡ 20 ʤʤ, ʘ ʥʘ ʶʞʥʦʡ ʩʪʦʨʦʥʝ ð ʜʠʘʤʝʪʨʦʤ 1219 ʤʤ ʠ ʪʦʣʱʠʥʦʡ 20 ʤʤ. 

 

ʉʪʘʥʜʘʨʪʥʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ (ʨʠʩ. 8) ʚʥʦʚʴ ʜʦʧʦʣʥʝʥʦ ʚʨʝʤʝʥʥʦʡ ʙʝʪʦʥʥʦʡ ʧʣʠʪʦʡ ʥʘ 

ʫʨʦʚʥʝ ʜʥʘ ʢʦʪʣʦʚʘʥʘ (ʪʦʣʱʠʥʦʡ 80 ʩʤ) ʠ ʘʥʘʣʦʛʠʯʥʦʡ ʩʪʘʣʴʥʦʡ ʬʝʨʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ 

ʥʘ ʫʨʦʚʥʝ ʟʝʤʣʠ (ʩʤ. ʧʨʝʜʳʜʫʱʠʡ ʧʨʠʤʝʨ). 

 



 

 
ʈʠʩ. 8. ɺʠʜ ʚ ʧʣʘʥʝ (ʩʣʝʚʘ) ʠ ʧʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ (ʩʧʨʘʚʘ) ʩʪʘʥʮʠʠ Rabin 

 

ʇʨʠ ʵʪʦʤ ʦʢʨʝʩʪʥʦʩʪʠ ʩʪʘʥʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ, 

ʥʝʚʳʩʦʢʠʭ ʟʜʘʥʠʡ (ʜʦ ʰʝʩʪʠ ʵʪʘʞʝʡ) ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ ʧʦʜʚʘʣʦʚ ʠ ʙʦʣʴʰʠʭ 

ʧʦʜʲʝʟʜʦʚ, ʦʩʦʙʝʥʥʦ ʩ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ (ʨʠʩ. 9). 

 

 
ʈʠʩ. 9. ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʫʯʘʩʪʢʠ ʠ ʦʢʨʝʩʪʥʦʩʪʠ ʩʪʘʥʮʠʠ Rabin 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʨʠʤʝʨ ʦʪʥʦʩʠʪʩʷ ʢ ʫʯʘʩʪʢʫ A*-A*, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʶʞʥʦʡ 

ʯʘʩʪʠ ʩʪʘʥʮʠʠ. ʅʘ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʝ ʥʘʭʦʜʠʪʩʷ ʰʝʩʪʠʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʙʝʟ ʧʦʜʚʘʣʴʥʳʭ 



 
ʵʪʘʞʝʡ, ʘ ʥʘ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʝ ð ʧʣʦʱʘʜʴ ʀʮʭʘʢʘ ʈʘʙʠʥʘ ï ʚʘʞʥʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʝʩʪʦ 

ʤʘʩʩʦʚʦʛʦ ʩʢʦʧʣʝʥʠʷ ʣʶʜʝʡ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʝʱʸ ʨʘʟ ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʵʪʦʤ ʨʘʡʦʥʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʝʦʣʦʛʠʷ ʚ ʦʩʥʦʚʥʦʤ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʚʝʩʪʢʦʚʳʤ ʧʝʩʢʦʤ, ʛʣʠʥʠʩʪʳʤ ʧʝʩʢʦʤ ʠ ʧʝʩʯʘʥʦʡ ʛʣʠʥʦʡ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʣʷ ʘʥʘʣʠʟʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ Hardening soil. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʣʦʡ ʛʣʠʥʳ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʛʣʫʙʠʥʘ ʧʦʜʦʰʚʳ ʢʦʪʦʨʦʛʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʢʦʪʣʦʚʘʥʘ ʩʪʘʥʮʠʠ ʠ ʜʦʩʪʠʛʘʝʪ ʛʣʫʙʠʥʳ, 

ʧʨʝʚʳʰʘʶʱʝʡ ʫʨʦʚʝʥʴ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʩʪʝʥʳ ʚ ʛʨʫʥʪʝ. ʊʘʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʦʟʚʦʣʠʣʘ 

ʢʦʤʘʥʜʝ ʩʦʟʜʘʪʴ çʛʝʨʤʝʪʠʯʥʳʡè ʢʦʪʣʦʚʘʥ, ʩʦʢʨʘʪʠʚ ʦʙʲʸʤʳ ʚʦʜʦʧʦʥʠʞʝʥʠʷ. ʋʨʦʚʝʥʴ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʧʝʨʠʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘʭʦʜʠʣʩʷ ʥʘ ʦʪʤʝʪʢʝ +1,5 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, 

ʧʨʠʤʝʨʥʦ ʥʘ 8 ʤ ʥʠʞʝ ʫʨʦʚʥʷ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

 
ʈʠʩ. 10. ʇʨʦʜʦʣʴʥʳʡ ʨʘʟʨʝʟ ʧʦʜ ʩʪʘʥʮʠʝʡ Rabin. Lower Clay ð ʥʠʞʥʠʡ ʩʣʦʡ ʛʣʠʥʳ 

 

ʕʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʜʦ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʩʪʘʥʮʠʠ Arlozorov West, 

ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʵʣʝʤʝʥʪʘ Embedded beam rows ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʥʢʝʨʥʳʭ ʩʚʘʡ (tension piles) ʧʦʜ ʥʠʞʥʝʡ ʧʣʠʪʦʡ ʩʪʘʥʮʠʠ. ʕʪʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʩʚʘʠ ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʨʘʩʪʷʞʝʥʠʝ (uplift 

piles) ʠʣʠ ʘʥʢʝʨʥʳʝ ʩʚʘʠ (anchor piles), ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʠʧ ʩʚʘʡʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʧʦʜʲʸʤʥʳʤ ʩʠʣʘʤ.  

ɸʥʢʝʨʥʳʝ ʩʚʘʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘʙʫʭʘʥʠʷ ʛʣʠʥʳ, ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʥʘ ʚʨʝʤʝʥʥʫʶ ʥʠʞʥʶʶ ʧʣʠʪʫ. ʆʥʠ ʧʦʤʦʛʘʶʪ ʫʤʝʥʴʰʠʪʴ ʛʣʫʙʠʥʫ ʢʦʪʣʦʚʘʥʘ, ʦʛʨʘʥʠʯʠʚʘʷ 

ʜʝʬʦʨʤʘʮʠʠ ʩʪʝʥ ʚ ʛʨʫʥʪʝ ʠ ʦʩʘʜʢʠ ʛʨʫʥʪʘ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʝʜʥʠʝ 

ʟʜʘʥʠʷ. ɹʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʰʘʨʥʠʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʥʘʪʷʞʥʳʤʠ ʩʚʘʷʤʠ ʠ ʥʠʞʥʝʡ 

ʧʣʠʪʦʡ. ʆʧʠʩʘʥʥʘʷ 2D ʤʦʜʝʣʴ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 11. 

 



 

 
ʈʠʩ. 11. ʄʦʜʝʣʴ ʩʪʘʥʮʠʠ Rabin ʚ PLAXIS 2D 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1. ʇʨʠʣʦʞʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʘʛʨʫʟʢʠ ʩ ʚʦʩʪʦʯʥʦʡ ʠ ʩ ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥ ʩʪʘʥʮʠʠ. 

2. ʅʘʯʘʣʴʥʘʷ ʢʦʥʩʦʣʠʜʘʮʠʷ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʥʘʛʨʫʟʢʘʤʠ. 

3. ʋʩʪʘʥʦʚʢʘ ʩʪʝʥ ʚ ʛʨʫʥʪʝ ʠ ʘʥʢʝʨʥʳʭ ʩʚʘʡ. 

4. ʇʝʨʚʳʡ ʵʪʘʧ ʚʳʝʤʢʠ ʛʨʫʥʪʘ ʧʦʜ ʩʪʘʥʮʠʶ ʠ ʫʩʪʘʥʦʚʢʘ ʩʪʘʣʴʥʦʛʦ ʥʘʩʪʠʣʘ. 

5. ɸʢʪʠʚʘʮʠʷ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʥʠʞʝʥʠʷ. 

6. ʕʪʘʧʳ ʦʪʢʦʧʢʠ ʢʦʪʣʦʚʘʥʘ ʩʪʘʥʮʠʠ ʠ ʫʩʪʘʥʦʚʢʠ ʪʨʸʭ ʫʨʦʚʥʝʡ ʩʪʘʣʴʥʳʭ ʩʪʦʝʢ. 

7. ʋʩʪʘʥʦʚʢʘ ʚʨʝʤʝʥʥʦʡ ʙʝʪʦʥʥʦʡ ʥʠʞʥʝʡ ʧʣʠʪʳ ʠ ʜʝʘʢʪʠʚʘʮʠʷ ʩʠʩʪʝʤʳ ʚʦʜʦʧʦʥʠʞʝʥʠʷ. 

8. ɼʝʘʢʪʠʚʘʮʠʷ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʨʘʩʢʦʩʦʚ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʛʨʫʟʢʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʊɹʄ. 

9. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʦʩʣʝ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ. 

10. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʨʦʙʘ ʠ ʜʝʘʢʪʠʚʘʮʠʷ ʩʪʘʣʴʥʳʭ ʩʪʦʝʢ ʠ 

ʥʘʩʪʠʣʘ. 

 

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩʦ ʩʪʘʥʮʠʝʡ Arlozorov West, ʩʠʩʪʝʤʘ ʚʦʜʦʧʦʥʠʞʝʥʠʷ ʟʘʜʘʸʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʨʝʥʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ PLAXIS 2D, ʘ ʫʨʦʚʝʥʴ ʚʦʜʳ ʩʥʦʚʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʥʘ ʨʘʟʥʳʭ ʦʪʤʝʪʢʘʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʘʟʘʤʠ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ. ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʙʝʪʦʥʥʦʡ 

ʚʨʝʤʝʥʥʦʡ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʩʠʩʪʝʤʘ ʚʦʜʦʧʦʥʠʞʝʥʠʷ ʦʪʢʣʶʯʘʝʪʩʷ. ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ 

ʛʣʠʥʠʩʪʦʛʦ ʩʣʦʷ ʥʘ ʜʥʝ ʢʦʪʣʦʚʘʥʘ ʜʝʡʩʪʚʫʝʪ ʢʘʢ çʧʨʦʙʢʘè ʠ ʩʦʟʜʘʸʪ ʠʟʙʳʪʦʯʥʦʝ ʧʦʨʦʚʦʝ 

ʜʘʚʣʝʥʠʝ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʳʣʘ ʫʯʪʝʥʘ ʢʦʥʩʦʣʠʜʘʮʠʷ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʜʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʠʤʝʥʠʪʴ ʧʨʦʮʝʩʩ ʢʦʥʩʦʣʠʜʘʮʠʠ, ʙʳʣʘ 



 
ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʨʝʤʝʥʠ ʢʦʥʩʦʣʠʜʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʜʣʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʢʦʥʩʦʣʠʜʘʮʠʠ 

ʨʘʩʯʸʪ ʧʨʦʚʦʜʠʣʩʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʢʦʥʝʯʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʢʦʪʣʦʚʘʥʘ. ʅʘ ʨʠʩʫʥʢʝ 12 ʧʦʢʘʟʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʧʦʨʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

ʧʦʩʣʝ ʵʪʘʧʘ ʢʦʥʩʦʣʠʜʘʮʠʠ. 

 

 
ʈʠʩ. 12. ɸʢʪʠʚʥʦʝ ʧʦʨʦʚʦʝ ʜʘʚʣʝʥʠʝ ʧʦʩʣʝ ʢʦʥʩʦʣʠʜʘʮʠʠ ʥʘ ʩʪʘʥʮʠʠ Rabin 

 

ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʙʳʣʦ ʚʳʯʠʩʣʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʦʪʦʨʳʝ 

ʪʨʝʙʦʚʘʣʠʩʴ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʨʘʥʝʝ ʧʨʦʝʢʪʝ (ʦʛʠʙʘʶʱʠʝ ʩʠʣʳ ʠ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ, 

ʦʩʝʚʳʝ ʫʩʠʣʠʷ ʚ ʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ). ʅʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʜʨʫʛʠʝ ʘʩʧʝʢʪʳ: ʜʝʬʦʨʤʘʮʠʠ ʩʪʝʥ ʚ ʛʨʫʥʪʝ ʠ ʥʠʞʥʝʛʦ ʧʝʨʝʢʨʳʪʠʷ (ʨʠʩ. 13). 

 



 

 
ʈʠʩ. 13. ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʦʛʠʙʳ ʩʪʝʥ ʚ ʛʨʫʥʪʝ (ʩʣʝʚʘ) ʠ ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʨʦʛʠʙ ʥʠʞʥʝʡ 

ʧʣʠʪʳ (ʩʧʨʘʚʘ) ʥʘ ʩʪʘʥʮʠʠ Rabin 

 

ɸʥʢʝʨʥʳʝ ʩʚʘʠ ʪʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ, ʚ ʪ.ʯ. ʧʦ ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. ʅʘ ʨʠʩʫʥʢʝ 14 

ʧʦʢʘʟʘʥʳ ʵʧʶʨʳ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ, ʦʩʝʚʦʡ ʠ ʩʜʚʠʛʘʶʱʝʡ ʩʠʣʳ ʥʘ ʵʪʠʭ ʵʣʝʤʝʥʪʘʭ. 

ʈʠʩʫʥʦʢ 15 ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʚʝʨʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ. 

 

 
ʈʠʩ. 14. ʕʧʶʨʳ ʦʛʠʙʘʶʱʠʭ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ, ʦʩʝʚʦʡ ʩʠʣʳ ʠ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ 

ʥʘʪʷʞʥʳʭ ʩʚʘʡ ʥʘ ʩʪʘʥʮʠʠ Rabin 

 


