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ʇɺɾʃʋ: ʅʆʇɼʇʍʌʆʃʏʁʇʆɹʄʆɹ ʊɼʉɹɽɹ 

ʌʈʁ II-53, ʣʛ. 56, ʥ."ʄʙʜʞʩʙ", ʜʩ. ʊʧʭʡʸ 
 

ʈʇɽʇɺɾʃʋ: ɺʄʇʃʇɻɾ ð A, B, C, D 
ɻʓʀʄʇɿʁʋɾʄ:   "ʗʆʁɻɾʉʊʓʄ ʄɹɼɾʉɹ ɽɾɻɾʄʇʈʅʓʆʋ"  ɾʇʇɽ 
 

I. ʇɺʒʁ ɽɹʆʆʁ 

 
ʆʙʝʢʪʲʪ ʩʝ ʥʘʤʠʨʘ ʚ ʧʦʩʦʯʝʥʠʷ ʧʦ-ʛʦʨʝ ʧʘʨʮʝʣ ʠ ʩʝ ʩʲʩʪʦʠ ʦʪ 4 ʚʠʩʦʢʠ ʙʣʦʢʘ - A, B, C, D. ɹʣʦʢʦʚʝʪʝ ʩʘ 26 

ʝʪʘʞʥʠ ʩ 24 ʥʘʜʟʝʤʥʠ ʠ 2 ʩʫʪʝʨʝʥʥʠ ʥʠʚʘ. ʅʦʩʝʱʘʪʘ ʚʨʲʭʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʝ ʧʨʦʝʢʪʠʨʘʥʘ ʢʘʪʦ ʤʦʥʦʣʠʪʥʘ 
ʩʪʦʤʘʥʦʙʝʪʦʥʥʘ ʩʢʝʣʝʪʥʦ-ʛʨʝʜʦʚʘ. ʀʟʧʦʣʟʚʘʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʩʘ ʙʝʪʦʥ ʢʣʘʩ B40 ʪʠʧ SCC ʟʘ ʬʫʥʜʘʤʝʥʪʘ ʧʣʦʯʘ, 
ʙʝʪʦʥ ʢʣʘʩ ɻ55 ʟʘ ʚʨʲʭʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʩʪʦʤʘʥʘ ʢʣʘʩ S500. 

 

 
  



 

 

 

II. ʆʇʊɾʒɹ ʃʇʆʊʋʉʌʃʏʁʘ 

 

 ʇʨʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʷ ʘʥʘʣʠʟ ʚʩʠʯʢʠ ʝʣʝʤʝʥʪʠ ʩʝ ʧʨʦʝʢʪʠʨʘʪ ʠ ʦʨʘʟʤʝʨʷʚʘʪ ʧʦ ʧʲʨʚʘ ʛʨ.ʛʨ.ʩ-̫  (ʷʢʦʩʪ) ʠ 
ʚʪʦʨʘ ʛʨ. ʛʨ. ʩ-̫  (ʜʝʬʦʨʤʘʮʠʠ ʠ ʧʫʢʥʘʪʠʥʠ) ʟʘ ʩʣʝʜʥʠʪʝ ʚʠʜʦʚʝ ʫʩʠʣʠʷ: 
 

¶ ɻʞʩʫʡʣʙʤʦʡ ʦʙʫʧʛʙʩʛʙʦʡʸ ʦʪ ʩʦʙʩʪʚʝʥʦ ʪʝʛʣʦ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ, ʘʨʭʠʪʝʢʪʫʨʥʠ ʧʦʜʦʚʝ, ʩʪʝʥʠ, 
ʪʝʭʥʦʣʦʛʠʯʥʠ ʪʦʚʘʨʠ ʦʪ ʩʲʦʨʲʞʝʥʠʷ, ʥʘʪʦʚʘʨʚʘʥʠʷ ʦʪ ʭʦʨʘ ʠ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ. 

¶ ʎʧʩʡʠʧʦʫʙʤʦʡ ʦʙʫʧʛʙʩʛʙʦʡʸ ʦʪ ʩʝʠʟʤʠʯʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʠʣʠ ʫʨʘʛʘʥʝʥ ʚʷʪʲʨ. 

¶ ʋʞʥʨʞʩʙʫʬʩʦʡ ʛʳʠʝʞʢʪʫʛʡʸ  ʚ ʩʣʝʜʩʪʚʠʝ ʥʘ ʧʨʦʤʷʥʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ. 
 

 ʅʦʩʝʱʘʪʘ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʙʣʦʢʦʚʝʪʝ ʝ ʧʨʦʝʢʪʠʨʘʥʘ ʢʘʪʦ ʤʦʥʦʣʠʪʥʘ ʩʪʦʤʘʥʦʙʝʪʦʥʥʘ ʩʲʩ ʩʢʝʣʝʪʥʦ-ʛʨʝʜʦʚʘ 
ʷʜʨʦʚʘ ʩʭʝʤʘ. ʂʦʣʦʥʠʪʝ ʩʘ ʢʦʤʧʦʟʠʪʥʠ ʢʨʲʛʣʠ ʩ ʨʘʟʤʝʨʠ ʌ80 ʠ ʌ70ʩʤ. ʇʣʦʯʠʪʝ ʩʪʲʧʚʘʪ ʠ ʧʨʝʜʘʚʘʪ ʚʝʨʪʠʢʘʣʥʠʪʝ 
ʪʦʚʘʨʠʪʝ ʚʲʨʭʫ ʩʪʦʤʘʥʦʙʝʪʦʥʥʠ ʢʦʣʦʥʠ ʠ ʩʪʝʥʠ - ̫ ʜʨʦ. ʍʦʨʠʟʦʥʪʘʣʥʠʪʝ ʩʝʠʟʤʠʯʥʠ ʠ ʚʝʪʨʦʚʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʩʝ 
ʧʦʝʤʘʪ ʩʲʩ ʩʪʦʤʘʥʦʙʝʪʦʥʥʠ ʩʪʝʥʠ - ̫ ʜʨʦ. ʌʫʥʜʠʨʘʥʝʪʦ ʥʘ ʩʛʨʘʜʘʪʘ ʝ ʩ ʦʙʱʘ ʬʫʥʜʘʤʝʥʪʥʘ ʧʣʦʯʘ ʪʠʧ KPP 
(Kombinierte Pfahl-Plattengr¿ndung) ʩ ʜʝʙʝʣʠʥʘ 2.40ʤ ʠ ʠʟʣʠʚʥʠ ʧʠʣʦʪʠ ʩ ʜʠʘʤʝʪʲʨ ʌ1.50ʤ. ʩ ʜʲʣʞʠʥʠ 25ʤ. ʧʦʜ 
ʢʦʣʦʥʠʪʝ ʠ 35ʤ.ʧʦʜ ʮʝʥʪʨʘʣʥʦʪʦ ʷʜʨʦ. 

 
ʈʩʡ ʣʧʦʪʫʩʬʣʫʡʛʦʡʸ ʙʦʙʤʡʠ ʡ ʧʩʙʠʥʞʩʸʛʙʦʞ ʦʙ ʦʧʪʞʲʙʫʙ ʣʧʦʪʫʩʬʣʯʡʸ ʪʙ ʡʠʨʧʤʠʛʙʦʡ ʪʤʞʝʦʡʫʞ 

ʪʨʞʯʡʙʤʡʠʡʩʙʦʡ ʨʩʧʜʩʙʥʦʡ ʨʩʧʝʬʣʫʡ: 
 

¶ TOWER 6 - ʟʘ ʩʪʘʪʠʪʠʢʦ-ʜʠʥʘʤʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʚʨʲʭʥʘʪʘ ʢʦʥʩʪʨʫʢʮʠʷ 

¶ GaLa Reinforcement - ʟʘ ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʩʪʦʤʘʥʦʙʝʪʦʥʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʧʨʦʚʝʨʢʠ ʚ ʩʪʘʜʠʡ II ʟʘ 
ʜʝʬʦʨʤʘʮʠʠ ʠ ʦʪʚʘʨʷʥʝ ʥʘ ʧʫʢʥʘʪʠʥʠ 

¶ ALLPILE,  DRIVEN ʠ GGUðAXPILE - ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʦʩʠʤʦʩʧʦʩʦʙʥʦʩʪʘ ʥʘ ʧʠʣʦʪʠʪʝ ʢʘʪʦ 
ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʝʣʝʤʝʥʪʠ   

¶ PLAXIS 2D ʠ PLAXIS 3D - ʟʘ ʥʝʣʠʥʝʝʥ ʧʣʘʩʪʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʚʩʠʯʢʠ ʝʣʝʤʝʥʪʠ ʦʪ ʬʫʥʜʠʨʘʥʝʪʦ ʥʘ ʩʛʨʘʜʘʪʘ 
ï ʬʫʥʜʘʤʝʥʪʥʘ ʧʣʦʯʘ ʠ ʧʠʣʦʪʠ ʧʦʦʪʜʝʣʥʦ ʠ ʚ ʢʦʤʙʠʥʘʮʠ̫ . 

¶ PILE-Pro FIDES DVP ï ʟʘ ʩʲʧʦʩʪʘʚʢʘ ʩ PLAXIS 3D 
 

III. ʆɹʋʇɻɹʉɻɹʆɾ: 

 
ʈʩʡ ʨʩʧʞʣʫʡʩʙʦʞʫʧ ʪʙ ʨʩʡʞʫʡ ʪʤʞʝʦʡʫʞ ʦʧʩʥʙʫʡʛʦʡ ʨʧʤʞʠʦʡ (ʛʩʞʥʞʦʦʡ) ʫʧʛʙʩʡ: 
 

¶ ʇʘʨʢʠʥʛʠ    4.0 kN/m2 

¶ ʈʘʤʧʠ ʟʘ ʧʘʨʢʠʥʛʠ   15.0 kN/m2 

¶ ɾʠʣʠʱʥʘ ʟʦʥʘ    3.0 kN/m2 

¶ ʆʬʠʩ ʟʦʥʘ    3.0 kN/m2 

¶ ʄʘʛʘʟʠʥʠ    5.0 kN/m2 

¶ ʊʝʭʥʠʯʝʩʢʠ ʧʦʤʝʱʝʥʠʷ  15.0 kN/m2 
 

IV. ɺɾʋʇʆʇɻʇ ʈʇʃʉʁʋʁɾ: 

 

ɺʞʫʧʦʧʛʧʫʧ ʨʧʣʩʡʫʡʞ ʦʙ ʙʩʥʡʩʧʛʣʙʫʙ ʞ: 
 

¶ 2ʩʤ.  ï ʟʘ ʝʪʘʞʥʠ ʧʣʦʯʠ 

¶ 2.5ʩʤ.  - ʟʘ ʛʨʝʜʠ, ʢʦʣʦʥʠ ʠ ʩʪʝʥʠ 

¶ 5ʩʤ.  - ʟʘ ʬʫʥʜʘʤʝʥʪʠ 

¶ 10ʩʤ. - ʟʘ ʠʟʣʠʚʥʠ ʧʠʣʦʪʠ ʌ1.50ʤ. 
 
 
 
 



 

 

 

 

V. ʊɾʁʀʅʁʐʆʇ ʁʀʊʄɾɽɻɹʆɾ 

 

      
 

 
1. ʈʙʩʙʥʞʫʩʡ ʠʙ ʪʞʡʠʥʡʰʦʧ ʡʠʪʤʞʝʛʙʦʞ ʪʳʜʤʙʪʦʧ ʆʈʊʊʀʉ ʧʫ 2007ʜ.: 
 

¶ ʉʝʠʟʤʠʯʝʥ ʢʦʝʬʠʮʠʝʥʪ:    ʂʩ = 0.27 - IX ʩʝʠʟʤʠʯʥʘ ʟʦʥʘ - ʉʦʬʠʷ 

¶ ɼʠʥʘʤʠʯʝʥ ʢʦʝʬʠʮʠʝʥʪ:   ʇʦʯʚʘ ʢʘʪʝʛʦʨʠʷ ï ɻʨʫʧʘ ɼ 

¶ ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʟʥʘʯʠʤʦʩʪ:  ʉ = 1.5 - ʂʘʪʝʛʦʨʠʷ IV 

¶ ʂʦʝʬʠʮʠʝʥʪ ʥʘ ʨʝʘʛʠʨʘʥʝ:  R = 0.25 

¶ ʄʘʢʩʠʤʘʣʝʥ ʜʨʠʬʪ:   0.0025 (1/400) 

 
2. ɻʤʡʸʦʡʞʫʧ ʦʙ ʪʞʡʠʥʡʰʦʧʫʧ ʛʳʠʝʞʢʪʫʛʡʞ ʛ ʞʤʞʥʞʦʫʡʫʞ ʦʙ ʣʧʦʪʫʩʬʣʯʡʸʫʙ ʪʞ ʧʫʰʡʫʙ ʰʩʞʠ: 
 

¶ ʄʦʜʘʣʝʥ ʘʥʘʣʠʟ - Modal Analyze ʩ Eigenvectors ʤʝʪʦʜʠʢʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʦʙʩʪʚʝʥʠʪʝ ʯʝʩʪʦʪʠ ʠ 
ʬʦʨʤʠ ʥʘ ʪʨʝʧʪʝʥʝ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ. ɹʨʦʷʪ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʬʦʨʤʠ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʫʩʣʦʚʠʝʪʦ ʟʘ 
ʘʢʪʠʚʠʨʘʥʝ ʥʘ 95% ʦʪ ʤʦʜʘʣʥʘʪʘ ʤʘʩʘ  ï ʫʩʣʦʚʥʦ ʧʦ Ux, Uy ʠ Rz. 
 

¶ ʉʧʝʢʪʨʘʣʝʥ ʘʥʘʣʠʟ - Response Spectrum Analyze ï ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʝʠʟʤʠʯʥʠʪʝ ʩʠʣʠ. 
ʇʨʦʩʪʨʘʥʩʪʚʝʥʦʪʦ ʩʝʠʟʤʠʯʥʦ ʚʲʟʜʝʡʩʪʚʠʝ ʝ ʤʦʜʝʣʠʨʘʥʦ ʩ ʜʚʝ ʥʝʟʘʚʠʩʠʤʠ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠ) 
ʭʦʨʠʟʦʥʪʘʣʥʠ ʢʦʤʧʦʥʝʥʪʠ Sx ʠ Sy, ʚʩʷʢʘ ʜʝʡʩʪʚʘʱʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʩʲʩ 100% ʠʥʪʝʥʟʠʪʝʪ. ʀʟʧʦʣʟʚʘʥʘ ʝ 
CQC ʢʦʤʙʠʥʘʮʠʷ ʥʘ ʫʩʠʣʠʷʪʘ ʚ ʝʣʝʤʝʥʪʠʪʝ ʧʦʣʫʯʝʥʠ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ ʬʦʨʤʠ ʥʘ ʪʨʝʧʪʝʥʝ ʥʘ 
ʢʦʥʩʪʨʫʢʮʠʷʪʘ ʩ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʟʘʪʠʭʚʘʥʝ ŭ=5% 
 

¶ ʆʨʘʟʤʝʨʠʪʝʣʥʠʪʝ ʫʩʠʣʠʷ ʚ ʝʣʝʤʝʥʪʠʪʝ ʩʘ ʧʦʣʫʯʝʥʠ ʢʘʪʦ ʛʨʘʥʠʯʥʘ ʦʙʚʠʚʢʘ ʦʪ ʢʦʤʙʠʥʘʮʠʠʪʝ: 
 
    Sx + 0.3 Sy    ʠ   0.3 Sx + Sy   
 
ʀʙʚʞʤʞʟʣʙ: ʅʝ ʩʝ ʠʟʧʦʣʟʚʘ SRSS ʢʦʤʙʠʥʘʮʠʷ ʧʦ ʧʦʩʦʢʠ Sx ʠ Sy, ʪʲʡ ʢʘʪʦ ʪʷ ʚʦʜʠ ʜʦ ʟʘʚʠʰʘʚʘʥʝ 
ʫʩʠʣʠʷʪʘ ʚ ̫ ʜʨʦʪʦ!  



 

 

 
3. ʅʧʝʞʤʡʩʙʦʞ ʦʙ ʣʧʩʙʛʡʦʙʫʙ ʦʙ ʞʤʞʥʞʦʫʡʫʞ ʦʙ ʣʧʦʪʫʩʬʣʯʡʡʫʞ 

 
 ʇʨʦʚʝʜʝʥʠ ʩʘ ʜʚʝ ʥʝʟʘʚʠʩʠʤʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʢʦʥʩʪʨʫʢʮʠʷʪʘ: 
 

a. ɹʆɹʄʁʀ-1 - ʩ̡ ʛʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʅʇʉʉɿʈ ʦʪ 2007ʛ. ʀʟʯʠʩʣʝʥʠʝ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʣʠʥʝʡʥʘ 
ʢʦʨʘʚʠʥʘ ʥʘ ʥʝʥʘʧʫʢʘʥ ʩʪʦʤʘʥʦʙʝʪʦʥ Ib ʠ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʦʪʥʦʩʠʪʝʣʥʦ 
ʤʝʞʜʫʝʪʘʞʥʦ ʧʨʝʤʝʩʪʚʘʥʝ ŭ < 0.0025 (1/400). ʈʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʪʘʙʣʠʯʥʦ: 

 

—=
ὗẗЎ

ὊɇὙ
< 0.10 

 

     
 

¶ Z    - ʚʠʩʦʯʠʥʘ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʝʪʘʞʥʦ ʥʠʚʦ, ʤʝʨʝʥʘ ʦʪ ʛʦʨʝʥ ʨʲʙ ʬʫʥʜʘʤʝʥʪ 

¶ Hʝʪ   - ʝʪʘʞʥʘ ʚʠʩʦʯʠʥʘ 

¶ Q   - ʦʙʱʦ ʪʝʛʣʦ ʥʘʜ ʨʘʟʛʣʝʞʜʘʥʦʪʦ ʥʠʚʦ 

¶ Sx  - ʩʝʠʟʤʠʯʥʘ ʩʠʣʘ 

¶ F   - ʩʨʷʟʚʘʱʘ ʩʠʣʘ ʩ ʨʘʟʛʣʝʞʜʘʥʦʪʦ ʥʠʚʦ 

¶ x   - ʝʣʘʩʪʠʯʥʦ ʧʨʝʤʝʩʪʚʘʥʝ ʦʪ ʠʟʯʠʩʣʠʪʝʣʥʘ ʩʝʠʟʤʠʯʥʘ ʩʠʣʘ  

¶ æ, 1/æ  - ʦʪʥʦʩʠʪʝʣʥʦ ʤʝʞʜʫʝʪʘʞʥʦ ʧʨʝʤʝʩʪʚʘʥʝ 

¶ Ū    - ʢʦʝʬʠʮʠʝʥʪ ʟʘ ʦʪʯʠʪʘʥʝ ʥʘ P-ʜʝʣʪʘ ʝʬʝʢʪʘ 

 

b. ɹʆɹʄʁʀ-2 - ʩʛ̡ʣʘʩʥʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ENV 1998-1-1 ʦʪ 2003ʛ. ʯʣ. 4.3.1 (6) ʠ 4.3.1 (7). ʀʟʯʠʩʣʝʥʠʝ ʩ 
ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʣʠʥʝʡʥʘ ʢʦʨʘʚʠʥʘ ʥʘ ʥʘʧʫʢʘʥ ʩʪʦʤʘʥʦʙʝʪʦʥ Ie . 

 

 
 

˹͙͍ͦ Z [m]  ˹͔ͭ ώƳϐ˸͊ͫ͊ ώǘϐ͔͎́ͦ͡ ώƪbϐ   Q [kN] Sx [kN]    F [kN]  X [m]       ҟ мκ  ҟR ˼
27 99.80 3.80 540 5 295 823 0.1290 0.0016 633

26 96.00 3.80 744 7 301 5 295 1 085 823 0.1230 0.0016 633 0.25 0.04

25 92.20 3.80 1 260 12 359 12 596 1 753 1 908 0.1170 0.0013 760 0.25 0.03

24 88.40 3.80 1 547 15 177 24 955 2 049 3 661 0.1120 0.0016 633 0.25 0.04

23 84.60 3.80 2 009 19 711 40 131 2 526 5 710 0.1060 0.0016 633 0.25 0.04

22 80.80 3.80 1 837 18 018 59 842 2 184 8 236 0.1000 0.0016 633 0.25 0.05

21 77.00 3.80 1 750 17 163 77 860 1 961 10 420 0.0940 0.0013 760 0.25 0.04

20 73.20 3.80 1 579 15 494 95 023 1 661 12 380 0.0890 0.0016 633 0.25 0.05

19 69.40 3.80 1 620 15 888 110 517 1 592 14 042 0.0830 0.0016 633 0.25 0.05

18 65.60 3.80 1 579 15 494 126 405 1 444 15 634 0.0770 0.0016 633 0.25 0.05

17 61.80 3.80 1 620 15 888 141 899 1 371 17 078 0.0710 0.0013 760 0.25 0.04

16 58.00 3.80 1 579 15 494 157 786 1 230 18 449 0.0660 0.0016 633 0.25 0.05

15 54.20 3.80 1 579 15 494 173 280 1 124 19 679 0.0600 0.0016 633 0.25 0.06

14 50.40 3.80 1 579 15 494 188 774 1 021 20 803 0.0540 0.0013 760 0.25 0.05

13 46.60 3.80 1 579 15 494 204 268 919 21 823 0.0490 0.0013 760 0.25 0.05

12 42.80 3.80 1 579 15 494 219 761 820 22 742 0.0440 0.0013 760 0.25 0.05

11 39.00 3.80 1 620 15 888 235 255 742 23 562 0.0390 0.0013 760 0.25 0.05

10 35.20 3.80 1 579 15 494 251 143 632 24 304 0.0340 0.0013 760 0.25 0.05

9 31.40 3.80 1 579 15 494 266 637 544 24 936 0.0290 0.0011 950 0.25 0.05

8 27.60 3.80 1 620 15 888 282 131 472 25 480 0.0250 0.0013 760 0.25 0.06

7 23.80 3.80 1 579 15 494 298 018 382 25 951 0.0200 0.0011 950 0.25 0.05

6 20.00 3.80 1 579 15 494 313 512 309 26 333 0.0160 0.0008 1 267 0.25 0.04

5 16.20 4.40 1 674 16 422 329 006 260 26 642 0.0130 0.0009 1 100 0.25 0.04

4 11.80 5.60 1 844 18 091 345 428 202 26 902 0.0090 0.0007 1 400 0.25 0.04

3 6.20 6.20 2 031 19 925 363 519 133 27 104 0.0050 0.0005 2 067 0.25 0.03

2 0.00 4.60 1 942 19 050 383 444 49 27 237 0.0020 0.0002 4 600 0.25 0.01

1 -4.60 4.80 1 668 16 363 402 493 14 27 286 0.0010 0.0002 4 800 0.25 0.01

0 -9.40 424 4 156 418 856 0 27 301 0.0000 0.0000

˻͋΅ͦΥ 43 121 423 012 27 301



 

 

 
 
ENV 1998-1-1 ʯʣ. 4.3.1(6) ʠ 4.3.1(7) ʠʟʠʩʢʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʪʦʤʘʥʦʙʝʪʦʥʥʠʪʝ 
ʝʣʝʤʝʥʪʠ ʩ ʦʪʯʠʪʘʥʝ ʥʘ ʧʫʢʥʘʪʠʥʠʪʝ ʧʨʠʝʤʘʡʢʠ ʤʝʪʦʜʠʢʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ  ʥʝʣʠʥʠʥʝʡʥʠ ʩʧʝʢʪʨʠ ʥʘ 
ʨʝʘʛʠʨʘʥʝ ʠ ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʧʦʚʝʜʝʥʠʝ  q  ʟʘ ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʩʝʠʟʤʠʯʥʠʪʝ ʩʠʣʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠʪʝ. 
 
ʉʣʝʜʥʠʪʝ ʢʦʝʬʠʮʠʝʥʪʠ ʟʘ ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʢʦʨʘʚʠʥʠʪʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʩʘ ʧʦʣʫʯʝʥʠ ʥʘ ʙʘʟʘ ʠʪʝʨʘʮʠʦʥʝʥ 
ʘʥʘʣʠʟ ʩ ʊʦwer 6 ʠ GaLa Reinforcement. 
 

¶ ɽʪʘʞʥʠ ʧʣʦʯʠ:   ʥʘʯʘʣʝʥ:  Ie = 0.50 Ig   ʦʧʨʝʜʝʣʝʥ:   Ie = 0.30 Ig 

¶ ɻʨʝʜʠ:    ʥʘʯʘʣʝʥ: Ie = 0.50 Ig   ʦʧʨʝʜʝʣʝʥ:  Ie = 0.50 Ig 

¶ ʉʪʝʥʠ, ʗʜʨʦ:   ʥʘʯʘʣʝʥ:  Ie = 0.50 Ig   ʦʧʨʝʜʝʣʝʥ:  Ie = 0.65 Ig 

¶ ʌʫʥʜʘʤʝʥʪʥʘ ʧʣʦʯʘ:  ʥʘʯʘʣʝʥ: Ie = 0.50 Ig   ʦʧʨʝʜʝʣʝʥ:  Ie = 0.30 Ig 
 
 

—=
ὗẗЎ
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< 0.10 

 

 
 

¶ Z    - ʚʠʩʦʯʠʥʘ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʝʪʘʞʥʦ ʥʠʚʦ, ʤʝʨʝʥʘ ʦʪ ʛʦʨʝʥ ʨʲʙ ʬʫʥʜʘʤʝʥʪ 

¶ Hʝʪ   - ʝʪʘʞʥʘ ʚʠʩʦʯʠʥʘ 

¶ Q   - ʦʙʱʦ ʪʝʛʣʦ ʥʘʜ ʨʘʟʛʣʝʞʜʘʥʦʪʦ ʥʠʚʦ 

¶ Sx  - ʩʝʠʟʤʠʯʥʘ ʩʠʣʘ 

¶ F   - ʩʨʷʟʚʘʱʘ ʩʠʣʘ ʩ ʨʘʟʛʣʝʞʜʘʥʦʪʦ ʥʠʚʦ 

¶ x   - ʝʣʘʩʪʠʯʥʦ ʧʨʝʤʝʩʪʚʘʥʝ ʦʪ ʠʟʯʠʩʣʠʪʝʣʥʘ ʩʝʠʟʤʠʯʥʘ ʩʠʣʘ  

¶ æ, 1/æ  - ʦʪʥʦʩʠʪʝʣʥʦ ʤʝʞʜʫʝʪʘʞʥʦ ʧʨʝʤʝʩʪʚʘʥʝ 

¶ Ū    - ʢʦʝʬʠʮʠʝʥʪ ʟʘ ʦʪʯʠʪʘʥʝ ʥʘ P-ʜʝʣʪʘ ʝʬʝʢʪʘ 

 
 

4. ʇʫʰʡʫʙʦʞ ʨʩʡʦʧʪʙ ʦʙ ʧʜʳʛʙʲʡ ʥʧʥʞʦʫʡ ʧʫ II-ʩʡ ʩʞʝ. 
 
ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʘʨʤʠʨʦʚʢʘʪʘ ʚ ʩʪʝʥʠʪʝ ʥʘ ̫ ʜʨʦʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʥʘʧʨʝʞʝʥʠʷʪʘ ʠ ʧʦʢʨʠʚʘʥʝ ʥʘ 
ʥʘʜʣʲʞʥʠʪʝ ʦʧʲʥʥʠʪʝ ʩʠʣʠ ï Nn ʟʘ ʥʘʜʣʲʞʥʘ ʘʨʤʠʨʦʚʢʘ ʠ ʩʨʷʟʚʘʱʠʪʝ Nns  ï ʟʘ ʭʦʨʠʟʦʥʪʘʣʥʘ ʘʨʤʠʨʦʚʢʘ. 
 
ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʧʨʠʥʦʩʘ ʥʘ ʤʦʤʝʥʪʠʪʝ ʦʪ IIïʨʠ ʨʝʜ ʠ ʪʝʟʠ ʦʪ ʜʦʧʫʩʪʠʤʠ ʦʪʢʣʦʥʝʥʠʷ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 
ʩʛʨʘʜʘʪʘ ʝ ʠʟʚʲʨʰʝʥʦ ʯʨʝʟ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʷʜʨʦʪʦ ʥʘ ʜʚʦʡʥʦ ʦʛʲʚʘʥʝ ʩ ʥʘʪʠʩʢʦʚʘ ʩʠʣʘ ʩ ʧʨʦʛʨʘʤʘ GaLa 
Reinforcement. ʀʟʯʠʩʣʝʥʠʷ ʧʨʠʥʦʩ ʝ 10% ʩʧʨʷʤʦ ʩʝʠʟʤʠʯʥʠʷ ʤʦʤʝʥʪ. 
 
  

˹͙͍ͦ Z [m]  ˹͔ͭ ώƳϐ˸͊ͫ͊ ώǘϐ͔͎́ͦ͡ ώƪbϐ   Q [kN] Sx [kN]    F [kN]  X [m]       ҟ мκ  ҟR ˼
27 99.80 3.80 540 5 295 810 0.2420 0.0026 380

26 96.00 3.80 744 7 301 5 295 1 071 810 0.2320 0.0026 380 0.25 0.07

25 92.20 3.80 1 260 12 359 12 596 1 736 1 881 0.2220 0.0026 380 0.25 0.07

24 88.40 3.80 1 547 15 177 24 955 2 038 3 617 0.2120 0.0026 380 0.25 0.07

23 84.60 3.80 2 014 19 755 40 131 2 529 5 655 0.2020 0.0026 380 0.25 0.07

22 80.80 3.80 1 845 18 098 59 887 2 203 8 184 0.1920 0.0026 380 0.25 0.08

21 77.00 3.80 1 750 17 163 77 984 1 980 10 386 0.1820 0.0026 380 0.25 0.08

20 73.20 3.80 1 579 15 494 95 148 1 689 12 367 0.1720 0.0026 380 0.25 0.08

19 69.40 3.80 1 620 15 888 110 641 1 631 14 056 0.1620 0.0026 380 0.25 0.08

18 65.60 3.80 1 579 15 494 126 529 1 493 15 687 0.1520 0.0026 380 0.25 0.08

17 61.80 3.80 1 620 15 888 142 023 1 430 17 180 0.1420 0.0026 380 0.25 0.09

16 58.00 3.80 1 579 15 494 157 911 1 297 18 610 0.1320 0.0032 317 0.25 0.11

15 54.20 3.80 1 579 15 494 173 404 1 200 19 907 0.1200 0.0021 475 0.25 0.07

14 50.40 3.80 1 579 15 494 188 898 1 105 21 108 0.1120 0.0024 422 0.25 0.08

13 46.60 3.80 1 579 15 494 204 392 1 010 22 212 0.1030 0.0026 380 0.25 0.10

12 42.80 3.80 1 579 15 494 219 886 917 23 222 0.0930 0.0024 422 0.25 0.09

11 39.00 3.80 1 620 15 888 235 380 848 24 140 0.0840 0.0024 422 0.25 0.09

10 35.20 3.80 1 579 15 494 251 267 738 24 987 0.0750 0.0024 422 0.25 0.10

9 31.40 3.80 1 579 15 494 266 761 652 25 725 0.0660 0.0021 475 0.25 0.09

8 27.60 3.80 1 620 15 888 282 255 584 26 378 0.0580 0.0021 475 0.25 0.09

7 23.80 3.80 1 579 15 494 298 143 490 26 961 0.0500 0.0021 475 0.25 0.09

6 20.00 3.80 1 579 15 494 313 636 414 27 451 0.0420 0.0018 543 0.25 0.08

5 16.20 4.40 1 674 16 422 329 130 367 27 864 0.0350 0.0018 550 0.25 0.09

4 11.80 5.60 1 844 18 091 345 552 307 28 232 0.0270 0.0016 622 0.25 0.08

3 6.20 6.20 2 031 19 925 363 644 231 28 539 0.0180 0.0015 689 0.25 0.07

2 0.00 4.60 1 942 19 050 383 568 106 28 770 0.0090 0.0011 920 0.25 0.06

1 -4.60 4.80 1 668 16 363 402 618 41 28 876 0.0040 0.0008 1 200 0.25 0.05

0 -9.40 10 213 100 189 418 981 0 28 917 0.0000 0.0000

˻͋΅ͦΥ 52 923 519 170 28 917



 

 

 
5. ɸʨʤʠʨʘʥʝʪʦ ʥʘ ʱʫʨʮʦʚʝʪʝ ʥʘ ʷʜʨʦʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʧʦ ʩʭʝʤʠ 2 ʠ 3 ʦʪ ʧʨʠʣʦʞʝʥʘʪʘ ʬʠʛʫʨʘ, ʩ ʦʛʣʝʜ ʦʩʠʛʫʨʷʚʘʥʝ 
ʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦ-ʛʦʣʷʤo ʨʘʟʩʝʡʚʘʥʝ ʥʘ ʩʝʠʟʤʠʯʥʘʪʘ ʝʥʝʨʛʠʷ. ʉʭʝʤʘ 2 ʩʝ ʧʨʠʣʘʛʘ ʟʘ ʧʦ-ʪʝʞʢʦ 
ʥʘʪʦʚʘʨʝʥʠʪʝ ʱʫʨʮʦʚʝ ʧʨʠ ʢʦʠʪʦ ʝ ʥʝʚʲʟʤʦʞʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʭʝʤʘ 3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6. ʂʦʣʦʥʠʪʝ ʥʘ ʩʛʨʘʜʘʪʘ ʩʘ ʧʨʦʝʢʪʠʨʘʥʠ ʢʘʪʦ ʢʦʤʧʦʟʠʪʥʠ, ʩ ʚʲʥʰʥʘ ʩʪʦʤʘʥʝʥʘ ʪʨʲʙʘ ʌ813ʤʤ ʩ ʜʝʙʝʣʠʥʘ t=8ʤʤ. 
ʩʪʦʤʘʥʘ S235 ʠ ʩʲʨʮʝʚʠʥʘ ʦʪ ʧʣʲʪʝʥ ʧʨʦʬʠʣ ʌ200ʤʤ ʩʪʦʤʘʥʘ DIN 1014/St52-3. 

 

 



 

 

 

VI. ʍʌʆɽʁʉɹʆɾ  

 

 
 

 
ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʞʢʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʥʘʪʘ ʧʣʦʱʘʜʢʘ ʧʦʢʘʟʚʘʪ ʝʜʥʦ ʨʘʟʥʦʦʙʨʘʟʥʦ ʨʝʜʫʚʘʥʝ ʥʘ 

ʧʦʯʚʝʥʠ ʧʣʘʩʪʦʚʝ ʦʪ ʛʣʠʥʝʩʪʠ ʧʷʩʲʮʠ ʠ ʧʝʩʲʯʣʠʚʠ ʛʣʠʥʠ. ɺʩʠʯʢʠ ʪʝ ʩʘ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʢʘʪʦ ʧʦʯʚʠ ʢʘʪʝʛʦʨʠʷ ʜʩʬʨʙ 
D ʩʲʩ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: 

 
ʇʪʩʞʝʦʞʦʡ ʞʭʞʣʫʡʛʦʡ (drained) ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ: 
 

¶ ʂʦʭʝʟʠʷ:    ʥʦʨʤʘʪʠʚʥʘ - Cô=40 kPa  ʠʟʯʠʩʣʠʪʝʣʥʘ - Cô=25 kPa  

¶ ʒʛʲʣ ʥʘ ʚʲʪʨʝʰʥʦ ʪʨʠʝʥʝ:  ʥʦʨʤʘʪʠʚʝʥ ï ʌô=25ę  ʠʟʯʠʩʣʠʪʝʣʝʥ - ʌô=20ę 
 
ʇʪʩʞʝʦʞʦʡ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ ʦʙ ʚʙʠʙ ʨʩʧʛʞʝʞʦʡʫʞ SPT ʡʠʪʤʞʝʛʙʦʡʸ: 
 

¶ ʇʝʩʲʯʣʠʚʠ ʛʣʠʥʠ:   ʥʝʜʨʝʥʠʨʘʥʘ ʢʦʭʝʟʠʷ   - Cu=100õ300 kPa  

¶ ɻʣʠʥʝʩʪʠ ʧʷʩʲʮʠ:   ʲʛʲʣ ʥʘ ʚʲʪʨʝʰʥʦ ʪʨʠʝʥʝ   - ʌ=30õ35ę 
 
 

ʊʜʩʙʝʙʫʙ ʞ ʭʬʦʝʡʩʙʦʙ ʪ ʭʬʦʝʙʥʞʦʫʦʙ ʨʤʧʰʙ ʫʡʨ KPP (Kombinierte Pfahl-Plattengr¿ndung) ʪ ʨʙʩʙʥʞʫʩʡ: 
 

¶  ɼʝʙʝʣʠʥʘ ʥʘ ʬʫʥʜʘʤʝʥʪʥʘʪʘ ʧʣʦʯʘ - 2.40ʤ. 

¶ 16 ʧʠʣʦʪʘ ʌ150ʩʤ. ʩ ʜʲʣʞʠʥʘ 35ʤ. ʧʦʜ ʷʜʨʦʪʦ  

¶ 12 ʧʠʣʦʪʘ ʌ150ʩʤ. ʩ ʜʲʣʞʠʥʘ  25ʤ. ʧʦʜ ʢʦʣʦʥʠʪʝ 
 
 
 

 
  


