
 

 

 

ʅɸʎɯʆʅɸʃʔʅʀʁ ʉʊɸʅɼɸʈʊ ʋʂʈɸɰʅʀ 

 

 

 

ɭɺʈʆʂʆɼ 8. 

ʇʈʆɽʂʊʋɺɸʅʅʗ ʉɽʁʉʄʆʉʊɯʁʂʀʍ ʂʆʅʉʊʈʋʂʎɯʁ 

ʏʘʩʪʠʥʘ 3. ʆʎɯʅʂɸ ʉʊɸʅʋ ʊɸ ɺɯɼʅʆɺʃɽʅʅʗ ɹʋɼɯɺɽʃʔ  

(EN 1998-3:2005, IDT ) 

 

 

 

ɼʉʊʋ-ʅ ɹ EN 1998-3:201ʍ   

(ʇʨʦʝʢʪ, ʦʩʪʘʪʦʯʥʘ ʨʝʜʘʢʮʽʷ) 

 

 

 

 

 

 

 

 

 

 

ʂʠʾʚ 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ  

ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ 

201ʍ 
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II  

ʇɽʈɽɼʄʆɺɸ 

 

1 ɺʅɽʉɽʅʆ: ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ "ɼʝʨʞʘʚʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʙʫʜʽ-

ʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ" 

ʇɽʈɽʂʃɸɼ ɯ ʅɸʋʂʆɺʆ-ʊɽʍʅɯʏʅɽ ʈɽɼɸɻʋɺɸʅʅʗ:  ʖ. ʅʝʤʯʠʥʦʚ, ʜʦʢʪʦʨ ʪʝʭʥ. ʥʘ-

ʫʢ;  ʄ. ʄʘʨËʻʥʢʦʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ;  ʆ. ʍʘʚʢʽʥ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ (ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ); 

ɺ. ʊʘʨʘʩʶʢ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ; ʖ. ʂʘʣʶʭ, ʜʦʢʪʦʨ ʪʝʭʥ. ʥʘʫʢ; ɺ. ʂʫʢʫʥʘʚ̒, ʜʦʢʪʦʨ ʪʝʭʥ. 

ʥʘʫʢ; ɺ. ʂʨʽʪʦʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ;  ʂ. ɭʛʫʧʦʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ; ʄ. ʉʦʨʦʢʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘ-

ʫʢ; ʊ.ʄʽʨʦʰʥʠʢ; ɺ. ɻʦʥʯʘʨ  

 

2 ʅɸɼɸʅʆ ʏʀʅʅʆʉʊɯ:  

ʥʘʢʘʟ ʄʽʥʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʚʽʜ __.__.201ʍ ʨ. ˉ ___ ʟ __.__.201ʍ 

 

3 ʅʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʚʽʜʧʦʚʽʜʘʻ EN 1998-3:2005 Eurocode 8: Desing of structures 

for earthquake resistance - Part 3: Assessment and retrofitting of buildings (ɭʚʨʦʢʦʜ 8. ʇʨʦʝʢ-

ʪʫʚʘʥʥʷ ʩʝʡʩʤʦʩʪʽʡʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʏʘʩʪʠʥʘ 3. ʆʮʽʥʢʘ ʩʪʘʥʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴ) ʨʘ-

ʟʦʤ ʽʟ ʪʝʭʥʽʯʥʦʶ ʧʦʧʨʘʚʢʦʶ EN 1998-3:2005/ɸʉ:2010  

 

 

ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ï ʽʜʝʥʪʠʯʥʠʡ (ɯDʊ) 

ʇʝʨʝʢʣʘʜ ʟ ʘʥʛʣʽʡʩʴʢʦʾ (en) 

ʎʝʡ ʩʪʘʥʜʘʨʪ ʚʠʜʘʥʦ ʟ ʜʦʟʚʦʣʫ CEN  

 

4 ʋɺɽɼɽʅʆ ɺʇɽʈʐɽ 

 

 

 

 

 

 

ʇʨʘʚʦ ʚʣʘʩʥʦʩʪʽ ʥʘ ʮʝʡ ʜʦʢʫʤʝʥʪ ʥʘʣʝʞʠʪʴ ʜʝʨʞʘʚʽ. 

ʎʝʡ ʜʦʢʫʤʝʥʪ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʯʠ ʯʘʩʪʢʦʚʦ ʚʽʜʪʚʦʨʝʥʠʡ, ʪʠʨʘʞʦʚʘʥʠʡ 

 ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʷʢ ʦʬʽʮʽʡʥʝ ʚʠʜʘʥʥʷ ʙʝʟ ʜʦʟʚʦʣʫ 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ  

ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ 
 

Éʄʽʥʨʝʛʽʦʥ ʋʢʨʘʾʥʠ, 201ʍ 
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III  

 

ʅɸʎɯʆʅɸʃʔʅʀʁ ɺʉʊʋʇ 

ʎʝʡ ʩʪʘʥʜʘʨʪ ʻ ʪʦʪʦʞʥʠʡ ʧʝʨʝʢʣʘʜ EN 1998-3:2005 Eurocode 8: "Desing of structures 

for earthquake resistance - Part 3: Assessment and retrofitting of buildings" (ɭʚʨʦʢʦʜ 8. "ʇʨʦʝ-

ʢʪʫʚʘʥʥʷ ʩʝʡʩʤʦʩʪʽʡʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʏʘʩʪʠʥʘ 3. ʆʮʽʥʢʘ ʩʪʘʥʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʙʫʜʚ̔ʝʣʴ") 

ʨʘʟʦʤ ʽʟ ʪʝʭʥʽʯʥʦʶ ʧʦʧʨʘʚʢʦʶ EN 1998-3:2005/ɸʉ:2010. 

EN 1998-3:2005 Eurocode 8: "Desing of structures for earthquake resistance - Part 3: 

Assessment and retrofitting of buildings" ʧʽʜʛʦʪʦʚʣʝʥʦ ʊʝʭʥʽʯʥʠʤ ʢʦʤʽʪʝʪʦʤ ʉEN/ʊʉ 250 

"Structural Eurocodes" (ɭʚʨʦʢʦʜʠ ʢʦʥʩʪʨʫʢʮʽʡ), ʩʝʢʨʝʪʘʨʽʘʪʦʤ ʷʢʦʛʦ ʢʝʨʫʻ BSI (ɹʨʠʪʘʥʩʴ-

ʢʠʡ ʽʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʽʚ). 

ɼʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʜʦʣʫʯʝʥʦ ʘʥʛʣʦʤʦʚʥʠʡ ʪʝʢʩʪ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʷʢ ʥʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʜʽʻ ʣʽʚʘ ʢʦʣʦʥʢʘ ʪʝʢʩʪʫ  

ɼʉʊʋ-ʅ ɹ EN 1998-3:201ʍ "ɭʚʨʦʢʦʜ 8. ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʝʡʩʤʦʩʪʽʡʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʏʘʩʪʠ-

ʥʘ 3. ʆʮʽʥʢʘ ʩʪʘʥʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴ" (EN 1998-3:2005, ɯDʊ), ʚʠʢʣʘʜʝʥʘ ʫʢʨʘʾʥʩʴ-

ʢʦʶ ʤʦʚʦʶ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼɹʅ ɸ.1.1-1-2009 ʮʝʡ ʩʪʘʥʜʘʨʪ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʦʤʧʣʝʢʩʫ ʥʦʨʤʘʪʠʚ-

ʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʛʘʣʫʟʽ ʙʫʜʽʚʥʠʮʪʚʘ ɺ.2.6 "ʂʦʥʩʪʨʫʢʮʽʾ ʙʫʜʠʥʢʽʚ ʽ ʩʧʦʨʫʜ". 

ʉʪʘʥʜʘʨʪ ʤʽʩʪʠʪʴ ʚʠʤʦʛʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʠʥʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʫ ʋʢʨʘʾʥʠ. 

ʊʝʭʥʽʯʥʠʡ ʢʦʤʽʪʝʪ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʮʝʡ ʩʪʘʥʜʘʨʪ ʊʂ 304 "ɿʘʭʠʩʪ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦ-

ʨʫʜ". 

ɼʦ ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ ʚʥʝʩʝʥʦ ʪʘʢʽ ʨʝʜʘʢʮʽʡʥʽ ʟʤʽʥʠ: 

- ʩʣʦʚʘ "ʮʝʡ ʻʚʨʦʧʝʡʩʴʢʠʡ ʩʪʘʥʜʘʨʪ" ʟʘʤʽʥʝʥʦ ʥʘ "ʮʝʡ ʩʪʘʥʜʘʨʪ"; 

- ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʩʪʘʥʜʘʨʪʫ: "ʆʙʢʣʘʜʠʥʢʫ", "ʇʝʨʝʜʤʦʚʫ", "ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʚʩʪʫʧ", "ɿʤʽʩʪ" ʪʘ "ɹʽʙʣʽʦʛʨʘʬʽʯʥʽ ʜʘʥʽ" - ʦʬʦʨʤʣʝʥʦ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʪʘʥ-

ʜʘʨʪʠʟʘʮʽʾ ʋʢʨʘʾʥʠ; 

- ʢʨʘʧʢʫ ʟʘʤʽʥʝʥʦ ʥʘ ʢʦʤʫ ʷʢ ʚʢʘʟʽʚʥʠʢ ʜʝʩʷʪʢʦʚʠʭ ʟʥʘʢʽʚ. 

ʇʝʨʝʣʽʢ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʋʢʨʘʾʥʠ (ɼʉʊʋ), ʽʜʝʥʪʠʯʥʠʭ ʄʉ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʷʢʽ 

ʻ ʚ EN 1998-3:2005 ʨʘʟʦʤ ʽʟ ʪʝʭʥʽʯʥʦʶ ʧʦʧʨʘʚʢʦʶ EN 1998-3:2005/AC:2010, ʥʘʚʝʜʝʥʦ ʚ 

ʜʦʜʘʪʢʫ ʅɸ.  

ʂʦʧʽʾ ʤʽʞʥʘʨʦʜʥʽʭ ʩʪʘʥʜʘʨʪʽʚ, ʥʝʧʨʠʡʥʷʪʠʭ ʷʢ ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ, ʥʘ ʷʢʽ ʻ ʧʦʩʠ-

ʣʘʥʥʷ ʚ EN 1998-3:2005, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚ ɻʦʣʦʚʥʦʤʫ ʬʦʥʜʽ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ɼʇ 

çʋʢʨʅɼʅʎè.  

ʊʝʭʥʽʯʥʘ ʧʦʧʨʘʚʢʘ EN 1998-3:2005/ɸʉ:2010ʜʦ EN 1998-3:2005 ʥʘʚʝʜʝʥʘ ʚ ʢʽʥʮʽ 

ɼʉʊʋ-ʅ ɹ EN 1998-3:201X ʧʽʩʣʷ ɼʦʜʘʪʢʫ ʅɸ.  
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ɺʩʪʫʧ 

 

ʎʝʡ ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʪʘʥʜʘʨʪ EN 1998-3, 

ɭʚʨʦʢʦʜ 8: ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʝʡʩʤʦʩʪʽʡʢʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ: ʆʮʽʥʢʘ ʩʪʘʥʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʙʫʜʽʚʝʣʴ, ʙʫʚ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʊʝʭʥʽʯʥʠʤ 

ʂʦʤʽʪʝʪʦʤ CEN/ʊC 250 "ɭʚʨʦʢʦʜʠ ʚ ʛʘʣʫʟʽ 

ʙʫʜʽʚʥʠʮʪʚʘ", ʩʝʢʨʝʪʘʨʽʘʪ ʷʢʦʛʦ ʧʨʦʚʦ-

ʜʠʪʴʩʷ BSI CEN/ʊC 250 ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʩʽ 

ɭʚʨʦʢʦʜʠ ʢʦʥʩʪʨʫʢʮʽʡ.  

 

ʎʝʡ ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʪʘʥʜʘʨʪ ʧʦʚʠʥʝʥ 

ʦʪʨʠʤʘʪʠ ʩʪʘʪʫʩ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʫ, 

ʘʙʦ ʰʣʷʭʦʤ ʦʧʫʙʣʽʢʫʚʘʥʥʷ ʽʜʝʥʪʠʯʥʦʛʦ 

ʪʝʢʩʪʫ, ʘʙʦ ʩʭʚʘʣʝʥʥʷ, ʥʝ ʧʽʟʥʽʰʝ ʪʨʘʚʥʷ 

2006 ʨʦʢʫ, ʽ ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ, ʱʦ ʩʫ-

ʧʝʨʝʯʘʪʴ ʜʘʥʦʤʫ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʢʣʠʢʘʥʽ 

ʥʝ ʧʽʟʥʽʰʝ ʙʝʨʝʟʥʷ 2010 ʨʦʢʫ. 

 

ʎʝʡ ʜʦʢʫʤʝʥʪ ʟʘʤʽʥʶʻ ʩʦʙʦʶ ENV 1998-1-

4: 1996. 

 

ɿʛʽʜʥʦ ɺʥʫʪʨʽʰʥʽʭ ʈʝʛʣʘʤʝʥʪʽʚ CEN-

CENELEC, ʆʨʛʘʥʽʟʘʮʽʾ ʅʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘ-

ʥʜʘʨʪʽʚ ʥʘʩʪʫʧʥʠʭ ʢʨʘʾʥ ʟʦʙʦʚ'ʷʟʘʥʽ ʟʘʩʪʦ-

ʩʦʚʫʚʘʪʠ ʮʝʡ ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʪʘʥʜʘʨʪ: ɸʚ-

ʩʪʨʽʷ, ɹʝʣʴʛʽʷ, ʂʽʧʨ, ʏʝʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ, 

ɼʘʥʽʷ, ɽʩʪʦʥʽʷ, ʌʽʥʣʷʥʜʽʷ, ʌʨʘʥʮʽʷ, ʅʽʤʝ-

ʯʯʠʥʘ, ɻʨʝʮʽʷ, ʋʛʦʨʱʠʥʘ, ɯʩʣʘʥʜʽʷ, ɯʨʣʘʥ-

ʜʽʷ, ɯʪʘʣʽʷ, ʃʘʪʚʽʷ, ʃʠʪʚʘ, ʃʶʢʩʝʤʙʫʨʛ, 

ʄʘʣʴʪʘ, ʅʽʜʝʨʣʘʥʜʠ, ʅʦʨʚʝʛʽʷ, ʇʦʣʴʱʘ, 

ʇʦʨʪʫʛʘʣʽʷ, ʉʣʦʚʘʯʯʠʥʘ, ʉʣʦʚʝʥʽʷ, ɯʩʧʘʥʽʷ, 

ʐʚʝʮʽʷ, ʐʚʝʡʮʘʨʽʷ ʪʘ ʉʧʦʣʫʯʝʥʝ ʂʦʨʦʣʽʚ-

ʩʪʚʦ.  

 

 

ʆʩʥʦʚʠ ʧʨʦʛʨʘʤʠ ɭʚʨʦʢʦʜʫ  

 

ɺ 1975 ʨʦʮʽ, ʢʦʤʽʩʽʻʶ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʧʽʚ-

ʪʦʚʘʨʠʩʪʚʘ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʧʨʦ 

ʧʨʦʛʨʘʤʫ ʜʽʡ ʚ ʦʙʣʘʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ, ʥʘ ʧʽʜ-

ʩʪʘʚʽ ʩʪʘʪʪʽ 95 ɼʦʛʦʚʦʨʫ. ʄʝʪʦʶ ʧʨʦʛʨʘʤʠ 

ʙʫʣʦ ʫʩʫʥʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʧʝʨʝʰʢʦʜ ʜʣʷ ʪʦ-

ʨʛʽʚʣʽ ʪʘ ʛʘʨʤʦʥʽʟʘʮʽʾ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʠʬʽʢʘ-

ʮʽʡ.  

 

ʋ ʨʘʤʢʘʭ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʜʽʡ, ʂʦʤʽʩʽʷ ʫʭʚʘ-

ʣʠʣʘ ʽʥʽʮʽʘʪʠʚʫ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʥʘʙʦʨʫ ʛʘ-

ʨʤʦʥʽʟʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʨʘʚʠʣ ʜʣʷ ʧʨʦʝʢ-

ʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ, ʷʢʽ, ʥʘ ʧʝʨʰʦ-

ʤʫ ʝʪʘʧʽ ʙʫʜʫʪʴ ʩʣʫʞʠʪʠ ʚ ʷʢʦʩʪʽ ʘʣʴʪʝʨ-

Foreword  

 

This European Standard EN 1998-3, Euro-

code 8: Design of structures for earthquake 

resistance: Assessment and Retrofitting of 

buildings, has been prepared by Technical 

Committee CEN/TC250 "Structural Euro-

codes", the Secretariat of which is held by 

BSI. CEN/TC250 is responsible for all Struc-

tural Eurocodes. 

 

This European Standard shall be given the 

status of a National Standard, either by publi-

cation of an identical text or by endorsement, 

at the latest by May 2006, and conflicting na-

tional standards shall be withdrawn at latest 

by March 2010. 

 

 

This document supersedes ENV 1998-1-4: 

1996. 

 

According to the CEN-CENELEC Internal 

Regulations, the National Standard Organisa-

tions of the following countries are bound to 

implement this European Standard: Austria, 

Belgium, Cyprus, Czech Republic, Denmark, 

Estonia, Finland, France, Germany, Greece, 

Hungary, Iceland, Ireland, Italy, Latvia, Lith-

uania, Luxembourg, Malta, Netherlands, 

Norway, Poland, Portugal, Slovakia, Slove-

nia, Spain, Sweden, Switzerland and United 

Kingdom. 

 

 

 

Background of the Eurocode programme 

 

In 1975, the Commission of the European 

Community decided on an  action programme 

in the field of construction, based on article 

95 of the Treaty. The objective of the pro-

gramme was the elimination of technical ob-

stacles to trade and the harmonisation of 

technical specifications. 

 

Within this action programme, the Commis-

sion took the initiative to establish a set of 

harmonised technical rules for the design of 

construction works which, in a first stage, 

would serve as an alternative to the national 
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ʥʘʪʠʚʠ ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʥʦʨʤ, ʯʠʥʥʠʭ ʚ 

ʜʝʨʞʘʚʘʭ - ʏʣʝʥʘʭ ʽ, ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ, 

ʟʘʤʽʥʠʪʠ ʾʭ.  

rules in force in the Member States and, ulti-

mately, would replace them. 

ʇʨʦʪʷʛʦʤ ʧ'ʷʪʥʘʜʮʷʪʠ ʨʦʢʽʚ, ʢʦʤʽʩʽʷ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʂʝʨʽʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʟ ʇʨʝʜʩʪʘ-

ʚʥʠʢʘʤʠ ʜʝʨʞʘʚ - ʏʣʝʥʽʚ, ʧʨʦʚʝʣʘ ʨʦʟʨʦʙ-

ʢʫ ʧʨʦʛʨʘʤʠ ɭʚʨʦʢʦʜʽʚ , ʷʢʘ ʧʨʠʚʝʣʘ ʜʦ 

ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʦʜʽʚ ʫ 

1980-ʭ ʨʦʢʘʭ. 

 

ɺ 1989 ʨʦʮʽ, ʢʦʤʽʩʽʷ ʽ ʜʝʨʞʘʚʠ - ʯʣʝʥʠ ɭʉ ʽ 

ɭʚʨʦʧʝʡʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʚʽʣʴʥʦʾ ʪʦʨʛʽʚʣʽ 

(ɭɸɺʊ) ʚʠʨʽʰʠʣʠ, ʥʘ ʧʽʜʩʪʘʚʽ ʫʛʦʜʠ1 ʤʽʞ 

ʢʦʤʽʩʽʻʶ ʽ CEN, ʧʝʨʝʜʘʪʠ ʧʽʜʛʦʪʦʚʢʫ ʽ ʧʫ-

ʙʣʽʢʘʮʽʶ ɭʚʨʦʢʦʜʽʚ ʜʦ CEN ʯʝʨʝʟ ʨʷʜ ʄʘ-

ʥʜʘʪʽʚ, ʟ ʪʠʤ ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʾʤ (ɭʚʨʦʢʦ-

ʜʘʤ) ʤʘʡʙʫʪʥʽʡ ʩʪʘʪʫʩ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʪʘ-

ʥʜʘʨʪʫ (EN). ʎʝ ʟʚ'ʷʟʫʻ ʬʘʢʪʠʯʥʦ ɭʚʨʦʢʦ-

ʜʠ ʟ ʧʦʣʦʞʝʥʥʷʤʠ ʚʩʽʭ ʜʠʨʝʢʪʠʚ ʈʘʜʠ ʽ/ʘʙʦ 

ʨʽʰʝʥʴ ʢʦʤʽʩʽʾ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʻʚʨʦʧʝʡʩʴʢʠ-

ʤʠ ʩʪʘʥʜʘʨʪʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʜʠʨʝʢʪʠʚʘ ʈʘ-

ʜʠ 89/106/EEC ʧʨʦ ʙʫʜʽʚʝʣʴʥʫ ʧʨʦʜʫʢʮʽʶ - 

CPD - ʽ ʜʠʨʝʢʪʠʚʠ ʈʘʜʠ 93/37/EEC, 

92/50/ɽɽʉ ʽ 89/440/EEC ʧʨʦ ʛʨʦʤʘʜʩʴʢʽ 

ʨʦʙʦʪʠ, ʧʦʩʣʫʛʠ ʽ ʝʢʚʽʚʘʣʝʥʪ ɭɸɺʊ ʜʠʨʝʢ-

ʪʠʚʠ ʽʥʽʮʽʡʦʚʘʥʦ ʟ ʮʽʣʣʶ ʩʪʚʦʨʝʥʥʷ ʚʥʫʪ-

ʨʽʰʥʴʦʛʦ ʨʠʥʢʫ). 

 

 

ʇʨʦʛʨʘʤʘ ɹʫʜʽʚʝʣʴʥʠʭ ɭʚʨʦʢʦʜʽʚ ʚʢʣʶʯʘʻ 

ʚ ʩʝʙʝ ʪʘʢʽ ʩʪʘʥʜʘʨʪʠ, ʱʦ ʟʘʛʘʣʦʤ ʩʢʣʘʜʘ-

ʶʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʯʘʩʪʠʥ: 

 

EN 1990 ɭʚʨʦʢʦʜ. ʆʩʥʦʚʠ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡ 

 

EN 1991 ɭʚʨʦʢʦʜ 1. ɼʽʾ ʥʘ ʢʦʥʩʪʨʫʢʮʽʾ 

 

EN 1992 ɭʚʨʦʢʦʜ 2. ʇʨʦʝʢʪʫʚʘʥʥʷ ʟʘʣʽʟʦ-

ʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

 

EN 1993 ɭʚʨʦʢʦʜ 3. ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʪʘʣʝ-

ʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

 

EN 1994 ɭʚʨʦʢʦʜ 4. ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʪʘʣʝ-

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

 

For fifteen years, the Commission, with the 

help of a Steering Committee with Represent-

atives of Member States, conducted the de-

velopment of the Eurocodes programme, 

which led to the first generation of European 

codes in the 1980ôs. 

 

In 1989, the Commission and the Member 

States of the EU and European Free Trade 

Association (EFTA) decided, on the basis of 

an agreement1 between the Commission and 

CEN, to transfer the preparation and the pub-

lication of the Eurocodes to CEN through a 

series of Mandates, in order to provide them 

with a future status of European Standard 

(EN). This links de facto the Eurocodes with 

the provisions of all the Councilôs Directives 

and/or Commissionôs Decisions dealing with 

European standards (e.g. the Council Di-

rective 89/106/EEC on construction products 

- CPD - and Council Directives 93/37/EEC, 

92/50/EEC and 89/440/EEC on public works 

and services and equivalent EFTA Directives 

initiated in pursuit of setting up the internal 

market). 

 

The Structural Eurocode programme com-

prises the following standards generally con-

sisting of a number of Parts: 

 

EN 1990 Eurocode : Basis of Structural De-

sign 

 

EN 1991 Eurocode 1: Actions on structures 

 

EN 1992 Eurocode 2: Design of concrete 

structures 

 

EN 1993 Eurocode 3: Design of steel struc-

tures 

 

EN 1994 Eurocode 4: Design of composite 

steel and concrete structures 

 

_________________ 
1 ʋʛʦʜʘ ʤʽʞ ʢʦʤʽʩʽʻʶ ɭʚʨʦʧʝʡʩʴʢʠʭ ʉʧʽʚʪʦʚʘʨʠʩʪʚ 

ʽ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʢʦʤʽʪʝʪʫ ʟ ʉʪʘʥʜʘʨʪʠʟʘʮʽʾ (CEN) 

ʚʽʜʥʦʩʥʦ ʨʦʙʦʪʠ ʟ ɽɺʈʆʂʆɼɸʄʀ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥ-

ʥʷ ʙʫʜʚ̔ʝʣʴ ʪʘ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʦʪ (BC/CEN/03/89).  

_______________ 
1 Agreement between the Commission of the European 

Communities and the European Committee for Stand-

ardisation (CEN) concerning the work on 

EUROCODES for the design of building and civil en-

gineering works (BC/CEN/03/89).  
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EN 1995 ɭʚʨʦʢʦʜ 5. ʇʨʦʝʢʪʫʚʘʥʥʷ ʜʝʨʝʚ'ʷ-

ʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

 

EN 1996 ɭʚʨʦʢʦʜ 6. ʇʨʦʝʢʪʫʚʘʥʥʷ ʢʘʤ'ʷ-

ʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

 

EN 1997 ɭʚʨʦʢʦʜ 7. ɻʝʦʪʝʭʥʽʯʥʝ ʧʨʦʝʢʪʫ-

ʚʘʥʥʷ 

 

EN 1998 ɭʚʨʦʢʦʜ 8. ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʝʡʩʤʦ-

ʩʪʽʡʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

 

EN 1999 ɭʚʨʦʢʦʜ 9. ʇʨʦʝʢʪʫʚʘʥʥʷ ʘʣʶʤʽ-

ʥʽʻʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

 

ɭʚʨʦʢʦʜʠ ʚʠʟʥʘʶʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʨʦʟ-

ʧʦʨʷʜʯʠʭ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚ-ʯʣʝʥʽʚ ʚʠʟʥʘʯʘʪʠ 

ʚʝʣʠʯʠʥʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʨʝʛʫʣʶʚʘʥʥʷ ʧʠ-

ʪʘʥʴ ʙʝʟʧʝʢʠ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʷʢʱʦ 

ʮʽ ʚʝʣʠʯʠʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʜʣʷ ʚʩʽʭ ʜʝʨ-

ʞʘʚ-ʯʣʝʥʽʚ.  

 

EN 1995 Eurocode 5: Design of timber struc-

tures 

 

EN 1996 Eurocode 6: Design of masonry 

structures 

 

EN 1997 Eurocode 7: Geotechnical design 

 

 

EN 1998 Eurocode 8: Design of structures for 

earthquake resistance 

 

EN 1999 Eurocode 9: Design of aluminium 

structures 

 

Eurocode standards recognise the responsibil-

ity of regulatory authorities in each Member 

State and have safeguarded their right to de-

termine values related to regulatory safety 

matters at national level where these continue 

to vary from State to State. 

 

ʉʪʘʪʫʩ ʽ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ɭʚʨʦʢʦʜʽʚ 

 

 

ɼʝʨʞʘʚʠ-ʏʣʝʥʠ ɭʉ ʽ ɭɸɺʊ ʚʠʟʥʘʣʠ, ʱʦ 

ɭʚʨʦʢʦʜʠ ʩʣʫʞʘʪʴ ʚ ʷʢʦʩʪʽ ʜʦʚʽʜʢʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʪʘʢʠʭ ʮʽʣʝʡ: 

 

- ʷʢ ʩʧʦʩʽʙ ʜʦʢʘʟʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʙʫʜʽʚʝʣʴ ʽ 

ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ ʦʩʥʦʚʥʠʤ ʚʠʤʦʛʘʤ ʜʠ-

ʨʝʢʪʠʚʠ ʈʘʜʠ 89/106/EEC, ʦʩʦʙʣʠʚʦ ʚʘʞ-

ʣʠʚʘ ɺʠʤʦʛʘ NÁ 1 - ʄʝʭʘʥʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʽ 

ʩʪʘʙʽʣʴʥʽʩʪʴ - ʽ ʚʘʞʣʠʚʘ ɺʠʤʦʛʘ NÁ 2 - ɹʝʟ-

ʧʝʢʘ ʫ ʨʘʟʽ ʧʦʞʝʞʽ; 

 

 

- ʷʢ ʦʩʥʦʚʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʪʨʘʢʪʽʚ ʥʘ 

ʙʫʜʽʚʝʣʴʥʽ ʨʦʙʦʪʠ ʽ ʩʫʤʽʞʥʽ ʽʥʞʝʥʝʨʥʽ ʧʦ-

ʩʣʫʛʠ; 

 

- ʷʢ ʦʩʥʦʚʘ ʜʣʷ ʨʦʟʨʦʙʢʠ ʛʘʨʤʦʥʽʟʦʚʘʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦ-

ʜʫʢʮʽʾ (EN-ʠ ʽ ETA-ʠ). 

 

ɽʚʨʦʢʦʜʠ, ʚ ʪʽʡ ʤʽʨʽ, ʚ ʷʢʽʡ ʚʦʥʠ ʩʪʦʩʫʶʪʴ-

ʩʷ ʩʘʤʝ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ, ʤʘʪʠʤʫʪʴ ʧʨʷ-

ʤʠʡ ʟʚ'ʷʟʦʢ ʟ ʇʦʷʩʥʶʚʘʣʴʥʠʤʠ ɼʦʢʫʤʝʥ-

ʪʘʤʠ2, ʧʝʨʝʜʙʘʯʝʥʠʤʠ ʚ ʉʪʘʪʪʽ 12, CPD, 

ʭʦʯʘ ʚʦʥʠ ʤʘʶʪʴ ʽʥʰʫ ʧʨʠʨʦʜʫ ʚʽʜ ʛʘʨʤʦ-

ʥʽʟʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ3. ʊʘ-

ʢʠʤ ʯʠʥʦʤ, ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ, ʱʦ ʚʠʧʣʠʚʘ-

Status and field of application of Euro-

codes 

 

The Member States of the EU and EFTA rec-

ognise that Eurocodes serve as reference doc-

uments for the following purposes: 

 

ï as a means to prove compliance of building 

and civil engineering works with the essential 

requirements of Council Directive 

89/106/EEC, particularly Essential Require-

ment NÁ1 ï Mechanical resistance and stabil-

ity ï and Essential Requirement NÁ2 ï Safety 

in case of fire ; 

 

ï as a basis for specifying contracts for con-

struction works and related engineering ser-

vices ; 

 

ï as a framework for drawing up harmonised 

technical specifications for construction prod-

ucts (ENs and ETAs). 

 

The Eurocodes, as far as they concern the 

construction works themselves, have a direct 

relationship with the Interpretative Docu-

ments2 referred to in Article 12 of the CPD, 

although they are of a different nature from 

harmonised product standards3. Therefore, 

technical aspects arising from the Eurocodes 
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ʶʪʴ ʧʨʠ ʨʦʙʦʪʽ ʟ ɽʚʨʦʢʦʜʘʤʠ,  ʧʦʚʠʥʥʽ ʙʫ-

ʪʠ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʨʦʟʛʣʷʥʫʪʽ ʊʝʭʥʽʯʥʠ-

ʤʠ ʂʦʤʽʪʝʪʘʤʠ CEN ʽ/ʘʙʦ ʈʦʙʦʯʠʤʠ ɻʨʫ-

ʧʘʤʠ EOTA, ʱʦ ʧʨʘʮʶʶʪʴ ʟ ʩʪʘʥʜʘʨʪʘʤʠ 

ʧʨʦʜʫʢʮʽʾ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʧʦʚʥʦʾ ʩʫʤʽ-

ʩʥʦʩʪʽ ʮʠʭ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʟ ɭʚʨʦ-

ʢʦʜʘʤʠ. 

 

ʅʘʮʽʦʥʘʣʴʥʽ ʉʪʘʥʜʘʨʪʠ, ʱʦ ʚʧʨʦʚʘ-

ʜʞʫʶʪʴ ɭʚʨʦʢʦʜʠ 

 

ʅʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ, ʱʦ ʚʧʨʦʚʘʜʞʫʶʪʴ 

ɭʚʨʦʢʦʜʠ, ʤʽʩʪʷʪʴ ʧʦʚʥʠʡ ʪʝʢʩʪ ɭʚʨʦʢʦʜʫ 

(ʚʢʣʶʯʥʦ ʟ ʫʩʽʤʘ ʜʦʜʘʪʢʘʤʠ), ʱʦ ʚʠʜʘʥʠʡ 

CEN, ʷʢʠʡ ʤʦʞʝ ʜʦʧʦʚʥʶʚʘʪʠ ʥʘʮʽʦʥʘʣʴ-

ʥʠʡ ʪʠʪʫʣʴʥʠʡ ʘʨʢʫʰ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʚʩʪʫʧ ʥʘ ʧʦʯʘʪʢʫ, ʘ ʪʘʢʦʞ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʜʦʜʘʪʦʢ ʚ ʢʽʥʮʽ.  

 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʜʦʜʘʪʦʢ ʤʦʞʝ ʤʽʩʪʠʪʠ ʪʽʣʴ-

ʢʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʟʘʣʠ-

ʰʘʶʪʴʩʷ ʚʽʜʢʨʠʪʠʤʠ ʚ ɭʚʨʦʢʦʜʘʭ  

 

_______________ 
2 ɿʛʽʜʥʦ ʩʪ. 3.3 CPD, ʦʩʥʦʚʥʠʤ ʚʠʤʦʛʘʤ (ER-ʘʤ), 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʜʘʥʘ ʢʦʥʢʨʝʪʥʘ ʬʦʨʤʘ ʚ ʪʣʫʤʘʯʝʥʥʽ 

ʜʦʢʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʦʩʥʦʚʥʠʤ ʚʠʤʦʛʘʤ ʽ ʤʘʥʜʘʪʘʤʠ ʜʣʷ ʛʘʨʤʦʥʽʟʦʚʘʥʠʭ 

EN-ʠ ʽ ETAG-ʠ/ETA-ʠ. 

 
3 ɿʛʽʜʥʦ ʩʪ. 12 CPD ʧʦʷʩʥʶʚʘʣʴʥʽ ʜʦʢʫʤʝʥʪʠ ʧʦ-

ʚʠʥʥʽ: 
 

a) ʜʘʪʠ ʢʦʥʢʨʝʪʥʫ ʬʦʨʤʫ ʥʝʦʙʭʽʜʥʠʤ ʚʠʤʦʛʘʤ ʧʦ 

ʛʘʨʤʦʥʽʟʘʮʽʾ ʪʝʨʤʽʥʦʣʦʛʽʾ ʽ ʪʝʭʥʽʯʥʠʤ ʦʩʥʦʚʘʤ ʽ ʟʘ-

ʟʥʘʯʝʥʥʷʤ ʢʣʘʩʽʚ ʽ ʨʽʚʥʽʚ ʧʦ ʢʦʞʥʽʡ ʚʠʤʦʟʽ ʚ ʨʘʟʽ 

ʧʦʪʨʝʙʠ; 

 

b) ʚʢʘʟʘʪʠ ʩʧʦʩʦʙʠ ʟʚ'ʷʟʢʫ ʮʠʭ ʢʣʘʩʽʚ ʽ ʨʽʚʥʽʚ ʚʠʤʦʛ 

ʟ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʤʝʪʦʜʠ 

ʦʙʯʠʩʣʝʥʥʷ ʽ ʜʦʢʘʟʠ, ʪʝʭʥʽʯʥʽ ʧʨʘʚʠʣʘ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʧʨʦʝʢʪʫ ʪʦʱʦ; 

 
c) ʩʣʫʞʠʪʠ ʢʝʨʽʚʥʠʮʪʚʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʛʘʨʤʦʥʽʟʦ-

ʚʘʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʢʝʨʽʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʜʣʷ ʻʚʨʦ-

ʧʝʡʩʴʢʠʭ ʪʝʭʥʽʯʥʠʭ ʩʭʚʘʣʝʥʴ.  

 

ɭʚʨʦʢʦʜʠ, ʬʘʢʪʠʯʥʦ, ʛʨʘʶʪʴ ʘʥʘʣʦʛʽʯʥʫ ʨʦʣʴ ʫ  

ER 1, ʪʘ, ʯʘʩʪʢʦʚʦ, ʫ ER 2. 

ɭʚʨʦʢʦʜʠ  ʥʘʜʘʶʪʴ ʟʘʛʘʣʴʥ̔ ʩʪʨʫʢʪʫʨʥ ̔ ʧʨʘʚʠʣʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʫʜʽʚʝʣʴ ʽ ʦʢʨʝʤʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʷʢ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʪʘʢ ʽ  ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʅʝʟ-

ʚʠʯʘʡʥʽ ʬʦʨʤʠ ʢʦʥʩʪʫʢʮʽʡ ʘʙʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʫʤʦʚ, 

ʷʢʽ ʥʝ ʧʽʜʧʘʜʘʶʪʴ ʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ 
ʨʦʟʛʣʷʜʫ, ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʛʦ ʧʽʜʭʦʜʫ ʚ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ.  

 

work need to be adequately considered by 

CEN Technical Committees and/or EOTA 

Working Groups working on product stand-

ards with a view to achieving full compatibil-

ity of these technical specifications with the 

Eurocodes. 

 

 

National Standards implementing Euro-

codes 

 

The National Standards implementing Euro-

codes will comprise the full text of the Euro-

code (including any annexes), as published by 

CEN, which may be preceded by a National 

title page and National foreword, and may be 

followed by a National annex.  

 

 

The National annex may only contain infor-

mation on those parameters which are left 

open in the Eurocode  

 

_______________ 
2 According to Art. 3.3 of the CPD, the essential re-

quirements (ERs) shall be given concrete form in inter-

pretative documents for the creation of the necessary 

links between the essential requirements and the man-

dates for harmonised ENs and ETAGs/ETAs. 

 
3 According to Art. 12 of the CPD the interpretative 

documents shall: 
 

a) give concrete form to the essential requirements by 

harmonising the terminology and the technical bases 

and indicating classes or levels for each requirement 

where necessary ; 

 

b) indicate methods of correlating these classes or lev-

els of requirement with the technical specifications, 

e.g. methods of calculation and of proof, technical 

rules for project design, etc. ; 

 
c) serve as a reference for the establishment of harmo-

nised standards and guidelines for European technical 

approvals. 

 

The Eurocodes, de facto, play a similar role in the field 

of the ER 1 and a part of ER 2. 

The Eurocode standards provide common structural 

design rules for everyday use for the design of whole 

structures and component products of both a traditional 

and an innovative nature. Unusual forms of construc-

tion or design conditions are not specifically covered 

and additional expert consideration will be required by 
the designer in such cases. 
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ʜʣʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʽʜʦʤʠʡ 

ʷʢ ʥʘʮʽʦʥʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ 

ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʨʦʝʢʪʫ-

ʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʫ ʢʦʥʢʨʝʪʥʽʡ ʢʨʘʾʥʽ, ʘ 

ʩʘʤʝ: 

 

- ʟʥʘʯʝʥʥʷ ʪʘ/ʘʙʦ ʢʣʘʩʠ, ʜʝ ʚʘʨʽʘʥʪʠ ʥʘʚʝ-

ʜʝʥʽ ʚ ɭʚʨʦʢʦʜʽ, 

 

- ʟʥʘʯʝʥʥʷ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʪʘʤ, ʜʝ ʩʠʤʚʦʣ ʜʘʥʦ ʪʽʣʴʢʠ ʚ ɭʚʨʦʢʦʜʽ, 

 

-  ʢʦʥʢʨʝʪʥʽ ʜʘʥʽ ʢʨʘʾʥʠ (ʛʝʦʛʨʘʬʽʯʥʽ, ʢʣʽ-

ʤʘʪʠʯʥʽ ʪʦʱʦ), ʥʘʧʨʠʢʣʘʜ, ʢʘʨʪʫ ʩʥʽʞʥʦʛʦ 

ʧʦʢʨʦʚʫ, 

 

- ʧʨʦʮʝʜʫʨʘ, ʷʢʘ ʧʦʚʠʥʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-

ʪʠʩʷ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʧʨʦʮʝʜʫʨʽ, ʥʘʚʝʜʝ-

ʥʦʾ ʚ ɭʚʨʦʢʦʜʽ.  

 

ɺʽʥ ʪʘʢʦʞ ʤʦʞʝ ʤʽʩʪʠʪʠ: 

 

- ʨʽʰʝʥʥʷ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡ-

ʥʠʭ ʜʦʧʦʚʥʝʥʴ, 

 

- ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʝʩʫʧʝʨʝʯʣʠʚʫ ʜʦʜʘʪʢʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʢʦʨʠʩʪʫʚʘʯʝʚʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ɭʚʨʦʢʦʜ.  

 

for national choice, known as Nationally De-

termined Parameters, to be used for the design 

of buildings and civil engineering works to be 

constructed in the country concerned, i.e. : 

 

 

ï values and/or classes where alternatives are 

given in the Eurocode, 

 

ï values to be used where a symbol only is 

given in the Eurocode, 

 

ï country specific data (geographical, climat-

ic, etc.), e.g. snow map, 

 

 

ï the procedure to be used where alternative 

procedures are given in the Eurocode. 

 

 

It may also contain 

 

ï decisions on the application of informative 

annexes, 

 

ï references to non-contradictory complemen-

tary information to assist the user to apply the 

Eurocode. 

 

ɿʚ'ʷʟʦʢ ʤʽʞ ɭʚʨʦʢʦʜʘʤʠ ʽ ʛʘʨʤʦʥʽʟʦʚʘ-

ʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ (EN-ʠ ʽ ETA-

ʠ) ʜʣʷ ʚʠʨʦʙʽʚ 

 

ɯʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʣʽʜʦʚ-

ʥʦʩʪʽ ʤʽʞ ʛʘʨʤʦʥʽʟʫʚʘʥʥʷʤ ʪʝʭʥʽʯʥʠʭ ʩʧʝ-

ʮʽʬʽʢʘʮʽʡ ʥʘ ʙʫʜʽʚʝʣʴʥʽ ʚʠʨʦʙʠ ʽ ʪʝʭʥʽʯʥʠ-

ʤʠ ʧʨʘʚʠʣʘʤʠ ʜʣʷ ʨʦʙʦʪʠ4. ʂʨʽʤ ʪʦʛʦ, ʚʩʷ 

ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻ CE-

ʤʘʨʢʠʨʦʚʢʫ ʥʘ ʙʫʜʽʚʝʣʴʥʫ ʧʨʦʜʫʢʮʶ, ʷʢʘ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ɭʚʨʦʢʦʜʽʚ, ʧʦʚʠʥʥʘ ʯʽʪʢʦ 

ʚʢʘʟʫʚʘʪʠ, ʷʢʽ ʧʘʨʘʤʝʪʨʠ, ʚʠʟʥʘʯʝʥʽ ʥʘ ʥʘ-

ʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʜʦ ʫʚʘ-

ʛʠ.  

Links between Eurocodes and harmonised 

technical specifications (ENs and ETAs) 

for products 

 

There is a need for consistency between the 

harmonised technical specifications for con-

struction products and the technical rules for 

works4. Furthermore, all the information ac-

companying the CE Marking of the construc-

tion products which refer to Eurocodes shall 

clearly mention which Nationally Determined 

Parameters have been taken into account. 

 

 

ɼʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ 

ʜʦ EN 1998-3 

 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʮʽʥʢʘ ʪʘ ʤʦʜʝʨʥʽʟʘ-

ʮʽʾ ʽʩʥʫʶʯʠʭ ʩʧʦʨʫʜ ʜʣʷ ʥʝʩʝʡʩʤʽʯʥʠʭ ʜʽʡ ʻ  

_______________ 
4 ʜʠʚ. ʨʦʟʜ..3.3 ʽ ʨʦʟʜ. 12 ʟ CPD, ʘ ʪʘʢʦʞ 4.2, 4.3.1, 

4.3.2 ʽ 5.2 ID 1.  

 

Additional information specific to  

EN 1998-3 

 

Although assessment and retrofitting of exist-

ing structures for non-seismic actions is not yet 

_______________ 
4 see Art.3.3 and Art.12 of the CPD, as well as 4.2, 

4.3.1, 4.3.2 and 5.2 of ID 1. 
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ʱʝ ʥʝ ʦʭʦʧʣʝʥʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʦʟʜʽʣʘʤʠ 

ɭʚʨʦʢʦʜʽʚ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʪʝʨʽʘʣʽʚ, ʮʷ ʯʘʩ-

ʪʠʥʘ ɭʚʨʦʢʦʜ 8 ʙʫʣʘ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝ-

ʥʠʡ, ʪʦʤʫ ʱʦ:  

 

- ɼʣʷ ʙʘʛʘʪʴʦʭ ʩʪʘʨʠʭ ʩʧʦʨʫʜ, ʩʝʡʩʤʦʩʪʽʡ-

ʢʽʩʪʴ ʥʝ ʙʫʣʘ ʨʦʟʛʣʷʥʫʪʘ ʚ ʭʦʜʽ ʧʝʨʰʦʯʝʨ-

ʛʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʝʩʝʡʩʤʽʯ-

ʥ ̔ʜʽʾ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ, ʧʨʠʥʘʡʤʥʽ, ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʪʨʘʜʠʮʽʡʥʠʭ ʧʨʘʚʠʣ ʙʫʜʽʚʥʠʮʪʚʘ.  

 

- ʆʮʽʥʢʘ ʩʝʡʩʤʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʨʽʚʥʷ ʟʥʘʥʴ ʤʦʞʝ ʚʢʘʟʫʚʘ-

ʪʠ ʥʘ ʥʝʦʙʭʽʜʽʩʪʴ ʟʘʭʦʜʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ.  

 

- ʇʦʰʢʦʜʞʝʥʥʷ, ʚʠʢʣʠʢʘʥʽ ʟʝʤʣʝʪʨʫʩʘʤʠ 

ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʢʘʧʽʪʘʣʴʥʦʤʫ 

ʨʝʤʦʥʪʽ.  

 

ʂʨʽʤ ʪʦʛʦ, ʦʩʢʽʣʴʢʠ ʚ ʬʽʣʦʩʦʬʽʾ ɭʚʨʦʢʦʜʫ 8 

ʩʝʡʩʤʦʩʪʽʡʢʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʩʧʦʨʫʜ 

ʧʝʨʝʜʙʘʯʘʻ ʧʝʚʥʠʡ ʧʨʠʡʥʷʪʥʠʡ ʨʽʚʝʥʴ ʩʪʨʫ-

ʢʪʫʨʥʠʭ ʫʰʢʦʜʞʝʥʴ ʫ ʨʘʟʽ ʧʨʦʝʢʪʥʦʛʦ ʟʝʤ-

ʣʝʪʨʫʩʫ, ʢʨʠʪʝʨʽʾ ʜʷ ʩʝʡʩʤʽʯʥʠʭ ʦʮʽʥʦʢ ʩʪʘ-

ʥʫ (ʩʧʦʨʫʜ ʩʧʨʦʝʢʪʦʚʘʥʠʭ ʚ̔ ʜʧʦʚʽʜʥʦ ʜʦ 

ɭʚʨʦʢʦʜʫ 8, ʘ ʧʦʪʽʤ ʧʦʰʢʦʜʞʝʥʠʭ), ʩʪʘʥʦʚ-

ʣʷʪʴ ʥʝʚʽʜ'ʻʤʥʫ ʯʘʩʪʠʥʫ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ 

ʩʝʡʩʤʽʯʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ.  

 

ʇʨʠ ʩʝʡʩʤʽʯʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʚʘʞʣʠʚʽ ʷʢʩ̔-

ʥ ̔ʧʝʨʝʚʽʨʢʠ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʫʩʫʥʝʥʥʷ 

ʚʝʣʠʢʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʜʝʬʝʢʪʽʚ, ʮ ̔ʧʝʨʝ-

ʚʽʨʢʠ ʥʝ ʧʨʠʧʫʩʢʘʶʪʴ ʩʢʘʩʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʦ-

ʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʟʛʽʜʥʦ ʜʘʥʦʾ ʯʘʩʪʠ-

ʥʠ ɭʚʨʦʢʦʜ 8. ʇʽʜʛʦʪʦʚʢʘ ʜʦʢʫʤʝʥʪʽʚ ʙʽʣʴʰ 

ʷʢʽʩʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʚʘʜʠʪʴʩʷ ʟʘ ʽʥʽʮʽʘʪʠ-

ʚʦʶ ʅʘʮʽʦʥʘʣʴʥʠʭ ɸʜʤʽʥʽʩʪʨʘʮʽʡ.  

 

ɼʘʥʠʡ ʉʪʘʥʜʘʨʪ ʨʦʟʛʣʷʜʘʻ ʪʽʣʴʢʠ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʽ ʘʩʧʝʢʪʠ ʩʝʡʩʤʽʯʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ  ̔ʨʝ-

ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʫʪʚʦʨʠʪʠ ʦʜʥʫ ʟ ʯʘ-

ʩʪʠʥ ʙʽʣʴʰ ʰʠʨʦʢʦʾ ʩʪʨʘʪʝʛʽʾ ʟʥʠʞʝʥʥʷ ʩʝʡ-

ʩʤʽʯʥʦʛʦ ʨʠʟʠʢʫ. ɼʘʥʠʡ ʉʪʘʥʜʘʨʪ ʙʫʜʝ ʟʘ-

ʩʪʦʩʦʚʥʠʡ, ʷʢ ʪʽʣʴʢʠ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʚʠʤʦʛʘ 

ʦʮʽʥʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʙʫʜʠʥʢʫ. ʋʤʦʚʠ, ʧʨʠ 

ʷʢʠʭ ʥʝʦʙʭʽʜʥʘ ʩʝʡʩʤʽʯʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʦʢ-

ʨʝʤʦʾ ʙʫʜʽʚʣʽ, ʤʦʞʣʠʚʦ ʚʝʜʫʯʘ ʜʦ ʨʝʢʦʥʩ-

ʪʨʫʢʮʽʾ, ʥʝ ʚʭʦʜʠʪʴ ʫ ʩʬʝʨʫ ʜʽʾ ʜʘʥʦʛʦ ʉʪʘʥ-

ʜʘʨʪʫ. 

 

ʅʘʮʽʦʥʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʧʦ ʟʥʠʞʝʥʥʶ ʩʝʡʩʤʽ-

 

covered by the relevant material-dependent 

Eurocodes, this Part of Eurocode 8 was specif-

ically developed because: 

 

 

ī For many older structures, seismic resistance 

was not considered during the original con-

struction, whereas non-seismic actions were 

catered for, at least by means of traditional 

construction rules. 

 

ī Seismic hazard evaluations in accordance 

with present knowledge may indicate the need 

for retrofitting campaigns. 

 

ī Damage caused by earthquakes may create 

the need for major repairs. 

 

 

Furthermore, since within the philosophy of 

Eurocode 8 the seismic design of new struc-

tures is based on a certain acceptable degree of 

structural damage in the event of the design 

earthquake, criteria for seismic assessment (of 

structures designed in accordance with Euro-

code 8 and subsequently damaged) constitute 

an integral part of the entire process for seis-

mic structural safety. 

 

In seismic retrofitting situations, qualitative 

verifications for the identification and elimina-

tion of major structural defects are very im-

portant and should not be discouraged by the 

quantitative analytical approach proper to this 

Part of Eurocode 8. Preparation of documents 

of more qualitative nature is left to the initia-

tive of the National Authorities. 

 

This Standard addresses only the structural as-

pects of seismic assessment and retrofitting, 

which may form only one component of a 

broader strategy for seismic risk mitigation. 

This Standard will apply once the requirement 

to assess a particular building has been estab-

lished. The conditions und r which seismic as-

sessment of individual buildings ï possibly 

leading to retrofitting ï may be required are 

beyond the scope of this Standard. 

 

 

National programmes for seismic risk mitiga-
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ʯʥʦʛʦ ʨʠʟʠʢʫ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʩʝʡʩʤʽʯʥʽ ʦʮʽ-

ʥʢʠ ʩʪʘʥʫ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʤʦʞʫʪʴ ʙʫʪʠ 

"ʘʢʪʠʚʥʠʤʠ" ʜʦ "ʧʘʩʠʚʥʠʤʠ". "ɸʢʪʠʚʥʽ" 

ʧʨʦʛʨʘʤʠ ʤʦʞʫʪʴ ʧʦʪʨʝʙʫʚʘʪʠ ʚʽʜ ʚʣʘʩʥʠʢʽʚ 

ʙʫʜʽʚʝʣʴ ʧʝʚʥʠʭ ʢʘʪʝʛʦʨʽʡ ʫʢʣʘʩʪʠʩʷ ʚ ʢʦʥ-

ʢʨʝʪʥʽ ʪʝʨʤʽʥʠ ʟʘʚʝʨʰʝʥʥʷ ʩʝʡʩʤʽʯʥʦʾ ʦʮʽʥ-

ʢʠ ʩʪʘʥʫ ʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ - ʟʘ-

ʚʝʨʰʝʥʥʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. ʂʘʪʝʛʦʨʽʾ ʚʠʙʨʘ-

ʥʠʭ ʮʽʣʴʦʚʠʭ ʙʫʜʽʚʝʣʴ ʤʦʞʫʪʴ ʟʘʣʝʞʘʪʠ ʚʽʜ 

ʩʝʡʩʤʽʯʥʦʩʪʽ ʽ ʛʨʫʥʪʦʚʠʭ ʫʤʦʚ, ʢʣʘʩʫ ʚʽʜʧʦ-

ʚʽʜʘʣʴʥʦʩʪʽ ʽ ʟʘʩʝʣʝʥʦʩʪʽ ʪʘ ʚʨʘʟʣʠʚʦʩʪʽ ʙʫ-

ʜʽʚʣʽ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʤʘʪʝʨʽʘʣʫ ʽ ʢʦʥ-

ʩʪʨʫʢʮʽʡ, ʯʠʩʣʘ ʧʦʚʝʨʭʽʚ, ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ 

ʙʫʜʽʚʣʽ, ʜʘʪ ʚʚʝʜʝʥʥʷ ʢʦʣʠʰʥʽʭ ʢʦʜʽʚ ʽ ʪ.ʜ.). 

"ʇʘʩʠʚʥʽ" ʧʨʦʛʨʘʤʠ ʧʦʛʦʜʞʫʶʪʴ ʩʝʡʩʤʽʯʥʫ 

ʦʮʽʥʢʫ ʩʪʘʥʫ, ʤʦʞʣʠʚʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʦʙ-

ʭʽʜʥʦʩʪʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʟ ʽʥʰʠʤʠ ʧʦʜʽ̫ʤʠ ʽ 

ʜʽʷʣʴʥʽʩʪʶ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʝʢʩʧʣʫʘʪʘʮʽʻʶ 

ʙʫʜʽʚʣʽ ʪʘ ʾʾ ʧʨʦʜʦʚʞʝʥʥʷʤ ʧʨʠ ʟʤʽʥʽ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʟʚ'ʷʟʢʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʘ-

ʩʝʣʝʥʦʩʪʽ ʽ ʧʽʜʚʠʱʝʥʥʷʤ ʢʣʘʩʫ ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʦʩʪʽ, ʧʝʨʝʨʦʙʮʽ ʧʦʥʘʜ ʧʝʚʥʠʭ ʤʝʞ (ʥʘʧʨʠ-

ʢʣʘʜ, ʚʽʜʩʦʪʦʢ ʧʣʦʱʽ ʙʫʜʽʚʣʽ ʽ ʧʦʚʥʘ ʚʘʨ-

ʪʽʩʪʴ ʙʫʜʽʚʣʽ), ʨʝʤʦʥʪ ʧʦʰʢʦʜʞʝʥʴ ʧʽʩʣʷ 

ʟʝʤʣʝʪʨʫʩʫ ʽ ʪ.ʜ. ɺʠʙʽʨ ɻʨʘʥʠʯʥʠʭ ʉʪʘʥʽʚ 

ʜʣʷ ʧʝʨʝʚʽʨʢʠ, ʘ ʪʘʢʦʞ ʧʝʨʽʦʜʠ ʧʦʚʪʦʨʶʚʘ-

ʥʦʩʪʽ ʩʝʡʩʤʽʯʥʦʾ ʜʽʾ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʽʟʥʠʤʠ 

ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ, ʤʦʞʫʪʴ ʟʘʣʝʞʘʪʠ ʚʽʜ 

ʧʨʠʡʥʷʪʦʾ ʧʨʦʛʨʘʤʠ ʦʮʽʥʢʠ ʩʪʘʥʫ ʽ ʨʝʢʦʥʩ-

ʪʨʫʢʮʽʾ. ɺʽʜʧʦʚʽʜʥʽ ʚʠʤʦʛʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʤʝʥʰ ʩʫʚʦʨʠʤʠ ʚ "ʘʢʪʠʚʥʠʭ" ʧʨʦʛʨʘʤʘʭ, 

ʥʽʞ ʚ "ʧʘʩʠʚʥʠʭ"; ʥʘʧʨʠʢʣʘʜ, ʚ ʧʘʩʠʚʥʠʭ 

ʧʨʦʛʨʘʤʘʭ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʝʨʝʨʦʙʢʦʶ, 

ʚʽʜʧʦʚʽʜʥʽ ʚʠʤʦʛʠ ʤʦʞʫʪʴ ʜʘʚʘʪʠ ʛʨʘʜʘʮʽʶ 

ʚʘʨʪʦʩʪʽ ʨʦʙʽʪ ʧʦ ʧʝʨʝʨʦʙʮʽ. 

 

ʋ ʨʘʟʽ ʥʠʟʴʢʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ (ʜʠʚ. EN1998-1, 

3.2.1 (4)) ʜʘʥʠʡ ʉʪʘʥʜʘʨʪ ʤʦʞʥʘ ʘʜʘʧʪʫʚʘʪʠ 

ʜʦ ʤʽʩʮʝʚʠʭ ʫʤʦʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʅʘʮʽʦʥʘʣʴʥʠʭ ɼʦʜʘʪʢʽʚ. 

tion through seismic assessment and retrofit-

ting may differentiate between ñactiveò and 

ñpassiveò seismic assessment and retrofitting 

programmes. ñActiveò programmes may re-

quire owners of certain categories of buildings 

to meet specific deadlines for the completion 

of the seismic assessment and ï depending on 

its outcome ï of the retrofitting. The categories 

of buildings selected to be targeted may de-

pend on seismicity and ground conditions, im-

portance class and occupancy and perceived 

vulnerability of the building (as influenced by 

type of material and construction, number of 

storeys, age of the building with respect to 

dates of older code enforcement, etc.). ñPas-

siveò programmes associate seismic assess-

ment ï possibly leading to retrofitting ï with 

other events or activities related to the use of 

the building and its continuity, such as a 

change in use that increases occupancy or im-

portance class, remodelling above certain lim-

its (as a percentage of the building area or of 

the total building value), repair of damage after 

an earthquake, etc. The choice of the Limit 

States to be checked, as well as the return peri-

ods of the seismic action ascribed to the vari-

ous Limit States, may depend on the adopted 

programme for assessment and retrofitting. 

The relevant requirements may be less strin-

gent in ñactiveò programmes than in ñpassiveò 

ones; for example, in ñpassiveò programmes 

triggered by remodelling, the relevant require-

ments may gradate with the extent and cost of 

the remodelling work undertaken. 

 

 

In cases of low seismicity (see EN1998-1, 

3.2.1(4)), this Standard may be adapted to local 

conditions by appropriate National Annexes. 

 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʜʦʜʘʪʦʢ ʜʦ EN 1998-4 

 

ɼʘʥʠʡ ʩʪʘʥʜʘʨʪ ʜʘʻ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʨʦʮʝ-

ʜʫʨʠ, ʚʝʣʠʯʠʥʠ  ̔ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʢʣʘʩʽʚ ʟ 

ʧʨʠʤʽʪʢʘʤʠ ʧʨʦ ʪʝ, ʜʝ ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʚʠʙʽʨ. ʊʦʤʫ ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʩʪʘʥʜʘʨʪ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ EN 1998-3: 2005 

ʧʦʚʠʥʝʥ ʤʘʪʠ ʅʘʮʽʦʥʘʣʴʥʠʡ ʜʦʜʘʪʦʢ, ʱʦ 

ʤʽʩʪʠʪʴ ʅʘʮʽʦʥʘʣʴʥ ̔ ɼʘʥʽ ʇʘʨʘʤʝʪʨʠ 

(ʅɼʇ) ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʙʫʜ̔ʚʝʣʴ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ, ʷʢʽ ʙʫʜʫʪʴ 

ʧʦʙʫʜʦʚʘʥʽ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʢʨʘʾʥʽ.  

National annex for EN 1998-2 

 

This standard gives alternative procedures, 

values and recommendations for classes, with 

notes indicating where national choices may 

have to be made. Therefore the National 

Standard implementing EN 1998-2 should 

have a National annex containing all Nation-

ally Determined Parameters to be used for the 

design of buildings and civil engineering 

works to be constructed in the relevant coun-

try. 
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʚʠʙʽʨ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚ  

EN 1998-3: 2005 ʥʘʩʪʫʧʥʠʭ ʧʫʥʢʪʘʭ: 

 

National choice is allowed in  

EN 1998-3: 2005 through clauses: 

 

ʈʦʟʜʽʣ 

Reference 

ʇʫʥʢʪ 

Item 

1.1(4) 
ɯʥʬʦʨʤʘʮʽʡʥʽ ʜʦʜʘʪʢʠ A, B  ̔C 

Informative Annexes A, B and C 

2.1(2)P 
ʂʽʣʴʢʽʩʪʴ ɻʨʘʥʠʯʥʠʭ ʉʪʘʥʽʚ ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʛʣʷʥʫʪ ̔

Number of Limit States to be considered 

2.1(3)P 

ʇʝʨʽʦʜ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʩʝʡʩʤʽʯʥʠʭ ʚʧʣʠʚʽʚ, ʧʨʠ ʷʢʠʭ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʧʝʨʝʚʠʱʝʥʥʷ ɻʨʘʥʠʯʥʦʛʦ ʉʪʘʥʫ. 

Return period of seismic actions under which the Limit  States should not be 

exceeded 

2.2.1(7)P 
ʆʢʨʝʤʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʤʘʪʝʨʽʘʣʽʚ 

Partial factors for materials 

3.3.1(4) 
ʂʦʝʬʽʮʽʻʥʪʠ ʥʘʜʽʡʥʦʩʪʽ 

Confidence factors 

3.4.4(1) 
ʈʽʚʥʽ ʧʝʨʝʚʽʨʢʠ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ 

Levels of inspection and testing 

4.4.2(1)P 
ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚ̔ʜʥʦʰʝʥʥʷ 

minmax /rr  

Maximum value of the ratio 
minmax /rr  

4.4.4.5(2) 

ɼʦʜʘʪʢʦʚʘ ʥʝʩʫʧʝʨʝʯʣʠʚʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦ ʧʨʦʮʝʜʫʨʘʤ ʥʝʣʽʥʽʡʥʦʛʦ ʩʪʘʪʠ-

ʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʙʽʣʴʰ ʚʠʩʦʢʽ ʤʦ-

ʜʠ. 

Complementary, non-contradictory information on non-linear static analysis 

procedures that can capture the effects of higher modes 

 

 



 

______________ʅɸʎɯʆʅɸʃʔʅʀʁ ʉʊɸʅɼɸʈʊ ʋʂʈɸɰʅʀ_______________ 

 

ɭɺʈʆʂʆɼ 8. 

ʇʈʆɽʂʊʋɺɸʅʅʗ ʉɽʁʉʄʆʉʊɯʁʂʀʍ ʂʆʅʉʊʈʋʂʎɯʁ. 

ʏʘʩʪʠʥʘ 3. ʆʮʽʥʢʘ ʩʪʘʥʫ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴ 

 

ɽɺʈʆʂʆɼ 8. 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʉɽʁʉʄʆʉʊʆʁʂʀʍ ʂʆʅʉʊʈʋʂʎʀʁ. 

ʏʘʩʪʴ 3. ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʠ ʚʦʩʪʘʥʦʚʣʝʥʠʝ ʟʜʘʥʠʡ 

 

EUROCODE 8 

DESIGN OF STRUCTURES FOR EARTHQUAKE RESISTANCE. 

Part 3: Assessment and retrofitting of buildings 
_____________________________________________________________________________ 

 ʏʠʥʥʠʡ ʚʽʜ 201X - XX -_XX  

1 ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ 

 

1.1 ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

 

(1) ʉʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ɭʚʨʦʢʦʜʫ 8 ʚʠʟʥʘʯʝʥʦ 

ʚ EN 1998-1: 2004, 1.1.1 ʪʘ ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥ-

ʥʷ ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ ʚʠʟʥʘʯʝʥʦ ʚ (2), (4) ʽ (5) 

ʜʘʥʦʛʦ ʩʪʘʥʜʘʨʪʫ. ɼʦʜʘʪʢʦʚʽ ʯʘʩʪʠʥʠ ɭʚʨʦʢʦ-

ʜʫ 8 ʚʢʘʟʘʥʽ ʚ EN 1998-1: 2004, 1.1.3.  

 

(2) ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ EN 1998-3 ʚʠʛʣʷʜʘʻ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

ï ɼʘʪʠ ʢʨʠʪʝʨʽʾ ʜʣʷ ʦʮʽʥʢʠ ʩʝʡʩʤʽʯʥʦ ʾʧʦʚʝʜʽ-

ʥʢʠ ʽʩʥʫʶʯʠʭ ʦʢʨʝʤʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʧʦʨʫʜ. 

 

 

ï ɼʘʪʠ ʧʽʜʭʽʜ ʜʦ ʚʠʙʦʨʫ ʥʝʦʙʭʽʜʥʠʭ ʢʦʨʝʢʪʠ-

ʚʥʠʭ ʟʘʭʦʜʽʚ. 

 

ï ɺʩʪʘʥʦʚʠʪʠ ʢʨʠʪʝʨʽʾ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʝ-

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ (ʪʝʭ.ʟʘʚʜʘʥʥʷ, ʨʦʟʨʘ-

ʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʢʣʶʯʘʶʯʠ ʢʦʨʝʢʪʠʚʥ ̔

ʟʘʭʦʜʠ, ʦʩʪʘʪʦʯʥʝ ʟʘʚʜʘʥʥʷ ʨʦʟʤʽʨʽʚ ʯʘʩʪʠʥ 

ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʾʭ ʟʚ'ʷʟʢʫ ʟ ʽʩʥʫʶʯʠʤʠ ʢʦʥʩ-

ʪʨʫʢʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ). 

 
ʇʈʀʄɯʊʂɸ ʋ ʜʘʥʦʤʫ ʩʪʘʥʜʘʨʪʽ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʚʢʣʁ-

ʯʘʻ  ̔ ʧ̔ ʜʩʠʣʝʥʥʷ ʥʝʧʦʰʢʦʜʞʝʥʠʭ ʩʧʦʨʫʜ ʪʘ ʨʝʤʦʥʪ 

ʩʧʦʨʫʜ, ʧʦʰʢʦʜʞʝʥʠʭ ʟʝʤʣʝʪʨʫʩʘʤʠ. 

 

(3) ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʢʦʨʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ, ʧʝ-

ʨʝʚʽʨʢʘ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʷ  ̔

ʜʣʷ ʥʝʩʝʡʩʤʽʯʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʥʘʚʘʥʪʘʞʝʥʴ. 

 

 

1 GENERAL 

 

1.1 Scope 

 

(1) The scope of Eurocode 8 is defined in 

EN 1998-1: 2004, 1.1.1 and the scope of this 

Standard is defined in (2), (4) and (5). Addi-

tional parts of Eurocode 8 are indicated in 

EN 1998-1: 2004, 1.1.3. 

 

(2) The scope of EN 1998-3 is as follows: 

 

 

ï To provide criteria for the evaluation of the 

seismic performance of existing individual 

building structures. 

 

ï To describe the approach in selecting neces-

sary corrective measures. 

 

ï To set forth criteria for the design of retrofit-

ting measures (i.e. conception, structural anal-

ysis including intervention measures, final di-

mensioning of structural parts and their con-

nections to existing structural elements). 

 

 
NOTE For the purposes of this standard, retrofitting 

covers both the strengthening of undamaged structures 

and the repair of earthquake damaged structures. 

 

(3) When designing a structural intervention to 

provide adequate resistance against seismic 

actions, structural verifications should also be 

made with respect to non-seismic load combi-

nations. 
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(4) ɺʽʜʦʙʨʘʞʘʶʯʠ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ  

EN 1998-1: 2004, ʩʧʨʘʚʞʥʽʡ ʉʪʘʥʜʘʨʪ ʚʢʣʁ-

ʯʘʻ ʦʮʽʥʢʫ ʩʝʡʩʤʽʯʥʠʭ ʚʧʣʠʚʽʚ  ̔ʟʘʭʦʜʽʚ ʟ ʨʝ-

ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ, ʧʦʙʫʜʦʚʘʥʠʭ ʟ ʚʞʠʚʘ-

ʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʙʝʪʦʥʫ, ʩʪʘʣʽ 

 ̔ʢʘʤ'ʷʥʦʾ ʢʣʘʜʢʠ. 

 
ʇʈʀʄɯʊʂɸ ɯʥʬʦʨʤʘʪʠʚʥʽ ɼʦʜʘʪʢʠ A, B  ̔ C ʤʽʩʪʷʪʴ 

ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʚʽʜʥʦʩʠʪʩɹ ̫ʜʦ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʙʫʜʽʚʝʣʴ ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʫ, ʩʪʘʣʽ ʘʙʦ ʩʪʘʣʝʙʝʪʦʥʫ  ̔ʢʘʤ'ʷ-

ʥʠʭ ʙʫʜʠʥʢʽʚ, ̔  ʧʨʦ ʾʭ ʨʝʢʦʥʩʪʨʫʢʮʽ ʁʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ. 

 

(5) ʍʦʯʘ ʧʦʣʦʞʝʥʥʷ ʜʘʥʦʛʦ ʉʪʘʥʜʘʨʪʫ ʟʘʩʪʦ-

ʩʦʚʥʽ ʜʦ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ ʙʫʜʽʚʝʣʴ, ʘʣʝ ʦʮʽʥʢʘ 

ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ  ̔ ʟʘʭʦʜʠ ʱʦʜʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʘʤ'ʷʪʥʠʢʽʚ ʪʘ ʽʩʪʦʨʠʯʥʠʭ ʙʫʜʽʚʝʣʴ ʯʘʩʪʦ ʚʠ-

ʤʘʛʘʶʪʴ ʨʽʟʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ  ̔ʧʽʜʭʦʜʽʚ ʚ ʟʘ-

ʣʝʞʥʦʩʪʽ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʤ'ʷʪʥʠʢʽʚ. 

 

(6) ʆʩʢʽʣʴʢʠ ʽʩʥʫʶʯʽ ʢʦʥʩʪʨʫʢʮʽʾ: 

 

(I) ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʚʝʥʴ ʟʥʘʥʥʷ ʪʦʛʦ ʯʘʩʫ, ʢʦ-

ʣʠ ʚʦʥʠ ʙʫʜʫʚʘʣʠʩʷ; 

 

(II) ʤʦʞʣʠʚʦ, ʤʽʩʪʷʪʴ ʧʨʠʭʦʚʘʥʽ ʛʨʫʙʽ ʧʦʤʠʣ-

ʢʠ; 

 

(ɯɯɯ) ʤʦʞʣʠʚʦ ʚʦʥʠ ʚʞʝ ʧʽʜʜʘʚʘʣʠʩʷ ʚʧʣʠʚʫ 

ʟʝʤʣʝʪʨʫʩʽʚ ʘʙʦ ʚʠʧʘʜʢʦʚʠʤ ʚʧʣʠʚʘʤ ʟ ʥʝʚʽ-

ʜʦʤʠʤʠ ʥʘʩʣʽʜʢʘʤʠ, ʦʮʽʥʢʘ ʾʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ 

ʤʦʞʣʠʚʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʟʘʭʦʜʠ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

(ʨʽʚʥʝʤ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ), ʯʠʤ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʥʦʚʠʭ ʩʧʦʨʫʜ. ʊʦʤʫ ʧʦʪʨʽʙʥʽ ʨʽʟʥʽ ʢʦʤʙʽʥʘʮʽʾ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ  ̔ʢʦʥʩ-

ʪʨʫʢʮʽʷʤʠ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʚʥʦʪʠ  ̔ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʥʘʚ̫-

ʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

 

1.2 ʅʦʨʤʘʪʠʚʥʽ ʧʦʩʠʣʘʥʥʷ 

 

(1)ʈ ɼʘʥʠʡ ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʪʘʥʜʘʨʪ ʚʢʣʶʯʘʻ 

ʜʘʪʦʚʘʥ ̔  ̔ʥʝʜʘʪʦʚʘʥʽ ʧʦʩʠʣʘʥʥʷ, ʧʦʣʦʞʝʥʥʷ, 

ʟʘʧʦʟʠʯʝʥʽ ʟ ʽʥʰʠʭ ʧʫʙʣʽʢʘʮʽʡ. ʎ ̔ʥʦʨʤʘʪʠʚʥʽ 

ʧʦʩʠʣʘʥʥʷ ʮʠʪʫʶʪʴʩʷ ʫ ʪʝʢʩʪʽ, ʘ ʧʦʪʽʤ ʩʣʽʜʫʻ 

ʩʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ. ʑʦ ʩʪʦʩʫʻʪʩɹ ̫ʜʘʪʦʚʘʥʠʭ 

ʧʦʩʠʣʘʥʴ, ʪʦ ʧʦʜʘʣʴʰʽ ʧʦʧʨʘʚʢʠ ʘʙʦ ʚʠʧʨʘʚ-

ʣʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʟ ʮʠʭ ʧʫʙʣʽʢʘʮʽʡ ʜʽʡʩʥʽ ʜʣʷ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʪʘʥʜʘʨʪʫ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ 

ʚʦʥʠ ʚ ʥʴʦʛʦ ʚʥʝʩʝʥʽ ʷʢ ʧʦʧʨʘʚʢʠ ʘʙʦ ʚʠʧʨʘʚ-

ʣʝʥʥʷ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʥʝʜʘʪʦʚʘʥʠʭ ʧʦʩʠʣʘʥʴ, 

ʪʦ ʜʽʡʩʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʩʪʘʥʥʶ ʧʫʙʣʽʢʘʮʽʶ 

 

(4) Reflecting the basic requirements of  

EN 1998-1: 2004, this Standard covers the 

seismic assessment and retrofitting of buildings 

made of the more commonly used structural 

materials: concrete, steel, and masonry. 

 

 
NOTE Informative Annexes ɸ, ɺ and ʉ contain addi-

tional infonnation related to the assessment of reinforced 

concrete, steel and composite, and masonry buildings, 

respectively, and to their upgrading when necessary. 

 

(5) Although the provisions of this Standard 

are applicable to all categories of buildings, the 

seismic assessment and retrofitting of monu-

ments and historical buildings often requires 

different types of provisions and approaches, 

depending on the nature of the monuments. 

 

(6) Since existing structures: 

 

(I) reflect the state of knowledge at the time of 

their construction; 

 

(II ) possibly contain hidden gross errors; 

 

 

(ʐ) may have been submitted to previous 

earthquakes or other accidental actions with 

unknown effects, structural evaluation and 

possible structural intervention are typically 

subjected to a different degree of uncertainty 

(level of knowledge) than the design of new 

structures. Different sets of material and struc-

tural safety factors are therefore required, as 

well as different analysis procedures, depend-

ing on the completeness and reliability of the 

information available. 

 

1.2 Normative references 

 

(1)P This European Standard incorporates by 

dated or undated reference, provisions from 

other publications. These normative references 

are cited at the appropriate places in the text 

and the publications are listed hereafter. For 

dated references, subsequent amendments to or 

revisions of any of these publications apply to 

this European Standard only when incorpo-

rated in it by amendment or revision. For un-

dated references the latest edition of the publi-

cation referred to applies (including amend-
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(ʚʢʣʶʯʘʶʯʠ ʧʦʧʨʘʚʢʠ). 

 

1.2.1 ʇʦʩʠʣʘʥʥʷ ʥʘ ʟʘʛʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ 

 

EN 1990 ɭʚʨʦʢʦʜ ï ʆʩʥʦʚʠ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡ 

 

EN 1998-1 ɭʚʨʦʢʦʜ 8 ï ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʝʡʩʤʦ-

ʩʪʽʡʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʏʘʩʪʠʥʘ 1. ɿʘʛʘʣʴʥʽ ʧʨʘ-

ʚʠʣʘ, ʩʝʡʩʤʽʯʥʽ ʜʽʾ ʽ ʧʨʘʚʠʣʘ ʱʦʜʦ ʩʧʦʨʫʜ 

 

1.3 ɼʦʧʫʱʝʥʥʷ 

 

(1) ʇʦʩʠʣʘʥʥʷ ʨʦʙʠʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪ  

EN 1998-1:2004, 1.3. 

 

(2) ʇʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʉʪʘʥʜʘʨʪʫ ʧʨʠʧʫʩʢʘʶʪʴ, 

ʱʦ ʟʙʽʨ ʜʘʥʠʭ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʚʠʢʦ-

ʥʫʚʘʪʠʩʷ ʜʦʩʚʽʜʯʝʥʠʤ ʧʝʨʩʦʥʘʣʦʤ  ̔ʱʦ ʽʥʞʝ-

ʥʝʨ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʦʮʽʥʢʫ, ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʤʘʻ ʚʽʜʧʦ-

ʚ̔ʜʥʠʡ ʜʦʩʚʽʜ ʱʦʜʦ ʧʽʜʩʠʣʝʥʥʷ ʪʘ ʨʝʤʦʥʪʫ 

ʪʘʢʠʭ ʩʧʦʨʫʜ. 

 

(3) ɺ ʧʨʦʝʢʪʥʽ ʜʦʢʫʤʝʥʪʠ ʧʦʪʨʽʙʥʦ ʚʢʣʶʯʘʪʠ  ̔

ʟʙʝʨʽʛʘʪʠ ʧʨʦʮʝʜʫʨʠ ʦʙʩʪʝʞʝʥʥʷ, ʧʝʨʝʣʽʢʠ ʪʘ 

ʽʥʰʽ ʧʨʦʮʝʜʫʨʠ ʟʙʦʨʫ ʜʘʥʠʭ. 

 

 

1.4 ʈʦʟʤʝʞʫʚʘʥʥʷ ʤʽʞ ʧʨʠʥʮʠʧʘʤʠ ʽ ʧʨʘ-

ʚʠʣʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

 

(1) ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʘʚʠʣ ʩʪʘʥʜʘʨʪʫ  

EN 1990: 2002, 1.4. 

 

1.5 ʊʝʨʤʽʥʠ ʽ ʚʠʟʥʘʯʝʥʥʷ 
(1) ʇʦʩʠʣʘʥʥʷ ʨʦʙʠʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪ  

EN 1998-1:2004, 1.5. 

 

1.6 ʉʠʤʚʦʣʠ 

 

1.6.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

(1) ʇʦʩʠʣʘʥʥʷ ʨʦʙʠʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪ  

EN 1998-1:2004, 1.6. 

 

(2) ʇʦʜʘʣʴʰʽ ʩʠʤʚʦʣʠ, ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʜʘʥʦʤʫ 

ʉʪʘʥʜʘʨʪʽ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ ʪʝʢʩʪʽ, ʜʝ ʚʦʥʠ 

ʟ'ʷʚʣʷʶʪʴʩʷ. 

 

 

1.6.2 ʉʠʤʚʦʣʠ, ʷʢ̔ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʦ-

ʜʘʪʢʫ ɸ 

ments). 

 

1.2.1 General reference standards 

 

EN 1990 Eurocode ï Basis of structural design 

 

 

EN 1998-1 Eurocode 8 ï Design of structures 

for earthquake resistance ï Part 1: General 

rules, seismic actions and rules for buildings 

 

1.3 Assumptions 

 

(1) Reference is made to EN 1998-1: 2004, 1.3. 

 

 

(2) The provisions of this Standard assume that 

the data collection and tests is performed by 

experienced personnel and that the engineer 

responsible for the assessment, the possible 

design of the retrofitting and the execution of 

work has appropriate experience of the type of 

structures being strengthened or repaired 

 

(3) Inspection procedures, check-lists and other 

data-collection procedures should be docu-

mented and filed, and should be referred to in 

the design documents. 

 

1.4 Distinction between principles and ap-

plication rules 

 

(1) The rules of EN 1990: 2002, 1.4 apply. 

 

 

1.5 Definitions 

(1) Reference is made to EN 1998-1: 2004, 1.5. 

 

 

1.6 Symbols 

 

1.6.1 General 

(1) Reference is made to EN 1998-1: 2004, 1.6. 

 

 

(2) Further symbols used in this Standard are 

defined in the text where they occur. 

 

 

 

1.6.2 Symbols used in Annex A 
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b   h ʠʨʠʥʘ ʩʪʘʣʝʚʠʭ ʩʤʫʛ ʚ ʩʪʘʣʝʚʽʡ ʦʙʰʠʚʮʽ 

 

0b  ʽ 0h  ʨʦʟʤʽʨ ʦʙʤʝʞʝʥʦʛʦ ʙʝʪʦʥʥʦʛʦ ʩʝʨ-

ʜʝʯʥʠʢʘ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʣʽʥʽʾ ʢʽʣʴʮʝʚʦʾ 

ʘʨʤʘʪʫʨʠ 

 

ib   ʢʨʦʢ ʩʪʨʠʞʥʽʚ ʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ ʧʦ 

ʮʝʥʪʨʘʣʴʥʽʡ ʣʽʥʽ ʾ

 

c    ʟʘʭʠʩʥʠʡ ʰʘʨ ʙʝʪʦʥʫ ʥʘʜ ʘʨʤʘʪʫʨʦʶ 

 

d    ʝʬʝʢʪʠʚʥʘ ʚʠʩʦʪʘ ʧʝʨʝʪʠʥʫ (ʛʣʠʙʠʥʘ ʜʦ 

ʨʦʟʪʷʛʥʫʪʦʾ ʘʨʤʘʪʫʨʠ) 

 

d¡   ʚʠʩʦʪʘ ʜʦ ʩʪʠʩʥʝʥʦʾ ʘʨʤʘʪʫʨʠ 

 

bLd   ʜʽʘʤʝʪʨ ʨʦʟʪʷʛʥʫʪʦʾ ʘʨʤʘʪʫʨʠ 

 

cf    ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʥʘ ʩʪʠʩʢ, (ʄʇʘ) 

 

ccf    ʤʽʮʥʽʩʪʴ ʦʙʞʘʪʦʛʦ ʙʝʪʦʥʫ 

 

ʩdf   ʧʨʦʝʢʪʥʝ ʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ 

 

ctmf   ʩʝʨʝʜʥʷ ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʥʘ ʨʦʟʪʷʛ 

 

efdd,f  ʨʦʟʨʘʭʫʥʢʦʚʘ ʝʬʝʢʪʠʚʥʘ ʤʽʮʥʽʩʪʴ ʥʘ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʘʤʠ 

ʧʦʣʽʤʝʨʫ (FRP ï fiber reinforced polymer) 

 

)(Wfu, Rf  ʛʨʘʥʠʯʥʘ ʤʽʮʥʽʩʪʴ ʣʠʩʪʘ ʧʦʣʽʤʝʨʫ 

FRP ʦʙʝʨʥʫʪʦʛʦ ʥʘʚʢʦʣʦ ʢʫʪʘ ʟ ʨʘʜʽʫʩʦʤ 

R, ʚʠʨʘʟ (A.25) 

 

yf   ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʪʝʢʫʯʦʩʪʽ ʩʪʘʣ ̔

ʟʘ ʨʦʟʨʘʭʫʥʢʦʤ  

 

ydf  ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʪʝʢʫʯʦʩʪʽ 

ʘʨʤʘʪʫʨʠ (ʚ ʧʦʚʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʷʤʽ)  

 

dyj,f  ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʪʝʢʫʯʦ-

ʩʪʽ ʩʪʘʣɹ ʥʦʾ ʦʙʰʠʚʢʠ 

 

ywf  ʛʨʘʥʠʮʷ ʪʝʢʫʯʦʩʪʽ ʧʦʧʝʨʝʯʥʦʾ ʘʨʤʘʪʫʨʠ 

(ʘʨʤʘʪʫʨʘ ʩʪʠʩʥʫʪʘ) 

 

h    ʚʠʩʦʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ 

 

 

b   width of steel straps in steel jacket 

 

0b  and 0h  dimension of confined concrete 

core to the centreline of the hoop 

 

 

ib   centreline spacing of longitudinal bars 

 

 

c   concrete cover to reinforcement 

 

d    effective depth of section (depth to the 

tension reinforcement) 

 

d¡   depth to the compression reinforcement 

 

bLd    diameter of tension reinforcement 

 

cf   concrete compressive strength (MPa) 

 

ccf  confined concrete strength 

 

ʩdf   design value of concrete strength 

 

ctmf   concrete mean tensile strength 

 

efdd,f  design value of FRP (fibre-reinforced 

polymer) effective debonding strength 

 

 

)(Wfu, Rf  ultimate strength of FRP sheet 

wrapped around corner with radius R, ex-

pression (A.25) 

 

yf  estimated mean value of steel yield 

strength 

 

ydf  design value of yield strength of (longi-

tudinal) reinforcement 

 

dyj,f  design value of yield strength jacket 

steel 

 

ywf  yield stress of transverse or confinement 

reinforcement 

 

h    depth of cross-section 
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bk ( )( )ʤʤwsw 100/1//25.1 fff +-Ö=  ʢʦʝʬʽʮʽ-

ʻʥʪ ʧʦʢʨʠʪʪ ̫ ʧʦʣʽʤʝʨʫ FRP (ʘʨʤʦʚʘʥʦʛʦ 

ʚʦʣʦʢʥʦʤ) ʩʤʫʛ/ʣʠʩʪʽʚ  

 

n  ʯʠʩʣʦ ʩʪʨʠʞʥʽʚ ʘʨʤʘʪʫʨʠ ʩʪʠʢʦʚʘʥʠʭ ʚ 

ʥʘʧʫʩʢ ʧʦ ʧʝʨʠʤʝʪʨʫ p  

 

p   ʜʦʚʞʠʥʘ ʣʽʥʽʾ ʧʝʨʠʤʝʪʨʫ ʚ ʧʝʨʝʨʽʟʽ ʢʦʣʦ-

ʥʠ ʫʟʜʦʚʞ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʦʨʦʥʠ ʧʨʦ-

ʜʦʣʴʥʦ ʾʘʨʤʘʪʫʨʠ 

 

s   ʢʨʦʢ ʭʦʤʫʪʽʚ ʧʦ ʮʝʥʪʨʘʣʴʥʽʡ ʣʽʥʽʾ 

 

fs   ʢʨʦʢ ʭʦʤʫʪʽʚ ʽʟ FRP (ʧʦʣʽʤʝʨʫ ʘʨʤʦʚʘʥʦ-

ʛʦ ʚʦʣʦʢʥʦʤ) ʧʦ ʮʝʥʪʨʘʣʴʥʽʡ ʣʽʥʽʾ( fw=  

ʜʣʷ ʣʠʩʪʽʚ ʽʟ FRP  

 

ft   ʪʦʚʱʠʥʘ ʣʠʩʪʘ ʟ̔ FRP (ʧʦʣʽʤʝʨʫ, ʘʨʤʦʚʘ-

ʥʦʛʦ ʚʦʣʦʢʥʦʤ) 

 

jt   ʪʦʚʱʠʥʘ ʩʪʘʣʝʚʦʾ ʦʙʦʣʦʥʢʠ 

 

x   ʚʠʩʦʪʘ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ 

 

fw   ʰʠʨʠʥʘ ʩʤʫʛʠ/ʣʠʩʪʘ ʟ̔ FRP (ʧʦʣʽʤʝʨʫ, 

ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ) 

 

z   ʜʦʚʞʠʥʘ ʚʥʫʪʽʰʥʴʦʛʦ ʧʣʝʯʘ ʧʝʨʝʪʠʥʫ 

 

cA    ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʢʦʣʦʥʠ 

 

fA bsinff ÖÖ= Wt  ʧʣʦʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʩʤʫʛʠ / ʣʠʩʪʘ FRP 

ʪʦʚʱʠʥʦʶ ft , ʰʠʨʠʥʦʶ fw  ʽ ʢʫʪʦʤ b 

 

 

sA  ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʧʦʚʟʜʦʚ-

ʞʥʴʦʾ ʩʪʘʣʝʚʦʾ ʘʨʤʘʪʫʨʠ 

 

swA  ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʭʦʤʫʪ̔ ʚ 

 

fE   ʤʦʜʫʣʴ ʖʥʛʘ FRP (ʧʦʣʽʤʝʨʫ, ʘʨʤʦʚʘʥʦ-

ʛʦ ʚʦʣʦʢʥʦʤ) 

 

VL VM /=  ʜʽʣʷʥʢʘ ʩʢʦʣʶʚʘʥʥʷ (ʧʦʧʝʨʝʯʥʘ 

ʩʠʣʘ) ʥʘ ʪʦʨʮʽ ʝʣʝʤʝʥʪʫ 

 

N    ʦʩʴʦʚʘ ʩʠʣʘ (ʧʦʟʠʪʠʚʥʘ ʜʣʷ ʩʪʠʩʢʫʚʘʥ-

ʥʷ) 

bk ( )( )mmwsw 100/1//25.1 fff +-Ö= covering 

coefficient of FRP (fibre-reinforced pol-

ymer) strips/sheet 

 

n    number of spliced bars along perimeter p 

 

 

p   length of perimeter line in column section 

along the inside of longitudinal steel 

 

 

s   centreline spacing of stirrups 

 

fs  centreline spacing of FRP (fibre-

reinforced polymer) strips ( fw=  for FRP 

sheets) 

 

ft   thickness of FRP (fibre-reinforced poly-

mer) sheet 

 

jt   thickness of steel jacket 

 

x    compression zone depth 

 

fw   width of FRP (fibre-reinforced polymer) 

strip/sheet 

 

z    length of section internal lever arm 

 

cA   column cross-section area 

 

fA bsinff ÖÖ= Wt  horizontally projected cross-

section area of FRP (fibre-reinforced pol-

ymer) strip/sheet with thickness ft , width 

fw  and angle b 

 

sA  cross-sectional area of longitudinal steel 

reinforcement 

 

swA  cross-sectional area of stirrup 

 

fE  FRP (fibre-reinforced polymer) modulus 

 

 

VL VM /=  shear span at member end 

 

 

N   axial force (positive for compression) 
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cR,V  ʤʽʮʥʽʩʪʴ ʝʣʝʤʝʥʪʫ ʙʝʟ ʧʦʣʴʦʚʦʾ ʘʨʤʘʪʫ-

ʨʠ ʥʘ ʟʩʫʚ  

 

maxR,V  ʤʽʮʥʽʩʪʴ ʥʘ ʟʩʫʚ ʝʣʝʤʝʥʪʘ, ʚʠʟʥʘʯʝʥʘ 

ʨʦʟʜʘʚʣʝʥʥʷʤ ʩʪʠʩʥʫʪʦʾ ʜʽʘʛʦʥʘʣʴʥʦʾ 

ʨʦʟʧʽʨʢʠ 

 

WV   ʚʥʝʩʦʢ ʧʦʧʝʨʝʯʥʦʾ ʘʨʤʘʪʫʨʠ ʚ ʤʽʮʥʽʩʪʴ 

ʥʘ ʟʩʫʚ 

 

a    ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʪʠʩʥʝʥʥʷ (ʢʦ-

ʝʬ. ʟʘʧʘʩʫ) 

 

1eg  ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʧʝʨʝʚʠʱʫʻ 1,0 ʜʣʷ ʧʝʨ-

ʚʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʨʽʚʥʠʡ 

1,0 ʜʣʷ ʚʪʦʨʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

 

fdg  ʯʘʩʪʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ ʨʦʟʰʘʨʫʚʘʥʥʷ 

FRP (ʧʦʣʽʤʝʨʫ, ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ)  

 

d  ʢʫʪ ʤʽʞ ʜʽʘʛʦʥʘʣʣʶ ʽ ʚʽʩʩʶ ʢʦʣʦʥʠ 

 

 

cue   ʛʨʘʥʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʙʝʪʦʥʫ 

 

jue  ʛʨʘʥʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ FRP (ʧʦʣʽʤʝʨʫ, ʘʨ-

ʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ) 

 

wsu,e  ʛʨʘʥʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʘʨʤʘʪʫʨʠ ʦʙʪʠʩ-

ʥʝʥʥʷ 

 

q  ʢʫʪ ʥʘʭʠʣʫ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʚ ʨʦʟʨʘʭʫʥʢʫ 

ʥʘ ʟʨʽʟ 

 

yq  ʦʙʝʨʪʘʥʥʷ ʧʦʷʩʫ (ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ) ʧʨʠ 

ʧʣʘʩʪʠʯʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʙʝʪʦʥʥʦʛʦ ʝʣʝ-

ʤʝʥʪʫ 

 

uq  ʛʨʘʥʠʯʥʝ ʦʙʝʨʪʘʥʥʷ ʧʦʷʩʫ ʙʝʪʦʥʥʦʛʦ 

ʝʣʝʤʝʥʪʫ 

 

v  c/ fhbN ÖÖ=  (b  ʰʠʨʠʥʘ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ) 

 

dr  ʢʦʝʬʽʮʽʝʥʪ ʤʝʪʘʣʫ ʚ ʜʽʘʛʦʥʘʣʴʥʦʤʫ ʘʨʤʫ-

ʚʘʥʥʽ 

 

fr  ʦʙ'ʻʤʥʠʡ ʢʦʝʬʽʮʽʻʥʪ FRP (ʚʦʣʦʢʦʥʥʦʛʦ 

ʘʨʤʫʚʘʥʥʷ ʧʦʣʽʤʝʨʦʤ) 

 

cR,V  shear resistance of member without web 

reinforcement 

 

maxR,V  shear resistance as determined by 

crushing in the diagonal compression 

strut 

 

WV   contribution of transverse reinforcement 

to shear resistance 

 

a    confinement effectiveness factor 

 

 

1eg   factor, greater than 1,0 for primary seis-

mic and equal to 1,0 for secondary seis-

mic elements 

 

fdg  partial factor for FRP (fibre-reinforced 

polymer) debonding 

 

d  angle between the diagonal and the axis of 

a column 

 

cue   concrete ultimate strain 

 

jue  FRP (fibre-reinforced polymer) ultimate 

strain 

 

wsu,e  ultimate strain of confinement rein-

forcement 

 

q  strut inclination angle in shear design 

 

 

yq  chord rotation at yielding of concrete 

member 

 

 

uq   ultimate chord rotation of concrete mem-

ber 

 

v  c/ fhbN ÖÖ= (b  width of compression zone) 

 

dr   steel ratio of diagonal reinforcement 

 

 

fr   volumetric ratio of FRP (fibre-reinforced 

polymer) 
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sr   ʛʝʦʤʝʪʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʪʘʣʴʥʦʾ ʘʨʤʘ-

ʪʫʨʠ 

 

sxr  
hwsx / SbA Ö=  ʢʦʝʬʽʮʽʻʥʪ ʧʦʧʝʨʝʯʥʦʾ ʩʪʘʣʝ-

ʚʦʾ ʘʨʤʘʪʫʨʠ, ʧʘʨʘʣʝʣʴʥʦʾ ʥʘʧʨʷʤʫ x  

ʥʘʚʘʥʪʘʞʝʥʥʷ (hs  ʢʨʦʢ ʭʦʤʫʪʽʚ) 

 

totr  ʢʦʝʬʽʮʽʻʥʪ ʟʘʛʘʣʴʥʦʛʦ ʧʦʚʟʜʦʚʞʥʴʦʛʦ 

ʘʨʤʫʚʘʥʥʷ 

 

swr  ʦʙ'ʻʤʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʘʨʤʘʪʫʨʠ ʦʙʪʠʩ-

ʥʝʥʥʷ 

 

wr  ʢʝʬʽʮʽʻʥʪ ʧʦʧʝʨʝʯʥʦʛʦ ʘʨʤʫʚʘʥʥ ̫

 

uj   ʛʨʥʠʯʥʘ ʢʨʠʚʠʟʥʘ ʫ ʪʦʨʮʷ ʧʝʨʝʪʠʥʫ 

 

yj  ʢʨʠʚʠʟʥʘ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʙʽʣʷ 

ʪʦʨʮʷ ʧʝʨʝʪʠʥʫ 

 

ww ¡,  ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʘʨʤʫʚʘʥ-

ʥʷ ʨʦʟʪʛ̫ʥʫʪʦʾ ʽ ʩʪʠʩʣʦʾ ʘʨʤʘʪʫʨʠ 

 

 

1.6.3 ʉʠʤʚʦʣʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ɼʦ-

ʜʘʪʢʫ ɺ 
 

cpb   h ʠʨʠʥʘ ʣʠʩʪʘ ʦʙʰʠʚʢʠ 

 

fb   h ʠʨʠʥʘ ʧʦʣʠʮʽ 

 

cd   h ʠʨʠʥʘ ʢʦʣʦʥʠ 

 

zd  ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʘʢʣʘʜʢʘʤʠ ʚ ʟʦʥ̔ ʧʘʥʝʣʽ  

 

e  ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʣʘʩʪʠʯʥʠʤ ʰʘʨʥʽʨʦʤ ʽ ʧʦ-

ʚʝʨʭʥʝʶ ʢʦʣʦʥʠ 

 

cf    ʤ̔ ʮʥʽʩʪʴ ʙʝʪʦʥʫ ʥʘ ʩʪʠʩʢ 

 

ctf    ʤ̔ ʮʥʽʩʪʴ ʙʝʪʦʥʫ ʥʘ ʨʦʟʪʷʛʫʚʘʥʥʷ 

 

uwf   ʤ̔ ʮʥʽʩʪʴ ʟʚʘʨʥʠʭ ʰʚʽʚ ʥʘ ʨʦʟʪʷʛ 

 

ywhf   ʛʨʘʥʠʮʷ ʪʝʢʫʯʦʩʪʽ ʧʦʧʝʨʝʯʥʦʾ ʘʨʤʘʪʫʨʠ 

 

ply,f  ʥʦʤʽʥʘʣʴʥʘ ʛʨʘʥʠʮʷ ʪʝʢʫʯʦʩʪʽ ʢʦʞʥʦʾ 

 

sr    geometric steel ratio 

 

 

sxr  
hwsx / SbA Ö=  ratio of transverse steel par-

allel to direction x  of loading ( hs  stirrup 

spacing) 

 

totr   total longitudinal reinforcement ratio 

 

 

swr  volumetric ratio of confinement rein-

forcement 

 

wr   transverse reinforcement ratio 

 

uj   ultimate curvature at end section 

 

yj   yield curvature at end section 

 

 

ww ¡,  mechanical reinforcement ratio of ten-

sion and compression reinforcement 

 

 

1.6.3 Symbols used in Annex B 

 

 

cpb   width of the cover plate 

 

fb   flange width 

 

cd   column depth 

 

zd   panel-zone depth between continuity plates 

 

e  distance between the plastic hinge and the 

column face 

 

cf   concrete compressive strength 

 

ctf   tensile strength of the concrete 

 

uwf    tensile strength of the welds 

 

ywhf  yield strength of transverse reinforcement 

 

ply,f   nominal yield strength of each flange 
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ʧʦʣʠʮʽ 

 

cpl   ʜʦʚʞʠʥʘ ʥʘʢʣʘʜʢʠ 

 

cpt    ʪʦʚʱʠʥʘ ʥʘʢʣʘʜʢʠ 

 

ft    ʪʦʚʱʠʥʘ 

 

hwt    ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ 

 

zw   ʰʠʨʠʥʘ ʟʦʥʠ ʧʘʥʝʣʽ ʤʽʞ ʧʦʣʠʮʷʤʠ ʢʦ-

ʣʦʥʠ 

 

gA    ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʝʨʝʪʠʥʫ 

 

hfA    ʧʣʦʱʘ ʚʠʩʪʫʧʘ ʧʦʣʠʮʽ  

 

plA    ʧʣʦʱʘ ʢʦʞʥʦʾ ʧʦʣʠʮʽ 

 

sB  ʰʠʨʠʥʘ ʧʣʦʩʢʦʛʦ ʩʪʘʣʴʥʦʛʦ ʩʪʝʨʞʥʷ ʜʣʷ 

ʟ'̒ ʜʥʘʥʥʷ  

 
B   h ʠʨʠʥʘ ʩʢʣʘʜʝʥʦʛʦ ʧʝʨʝʨʽʟʫ 

 
E    ʤʦʜʫʣʴ ʖʥʛʘ ʙʘʣʢʠ 

 

BE  ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʘʥʝʣʽ 

 

 

tF  ʩʝʡʩʤʽʯʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʩʠʣʘ ʚ ʦʩʥʦʚʽ 

ʩʧʦʨʫʜʠ 

 
H    ʚʠʩʦʪʘ ʨʘʤʠ 

 

cH    ʚʠʩʦʪʘ ʧʦʚʝʨʭʫ ʨʘʤʠ 

 

jK    ʞʦʨʩʪʢʽʩʪʴ ʟ'ʻʜʥʘʥʥʷ ʥʘ ʦʙʝʨʪʘʥʥ ̫

 
I    ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ 

 
L   ʧʨʦʣʽʪ ʙʘʣʢʠ 

 

Rdpb,M   ʧʣʘʩʪʠʯʥʠʡ ʤʦʤʝʥʪ ʙʘʣʢʠ 

 

dN    ʧʨʦʝʢʪʥʘ ʦʩʴʦʚʘ ʩʠʣʘ 

 

yN   ʛʨʘʥʠʮʷ ʪʝʢʫʯʦʩʪʽ ʩʪʘʣʝʚʦʾ ʚ'ʷʟʽ 

 

 

 

cpl   length of the cover plate 

 

cpt   thickness of the cover plate 

 

ft   thickness 

 

hwt   web thickness 

 

zw   panel-zone width between column flanges 

 

 

gA    gross area of the section 

 

hfA    area of the haunch flange 

 

plA    area of each flange 

 

sB    width of the steel flat-bar brace 

 

 
B    width of the composite section 

 
E   Young's modulus of the beam 

 

BE  elastic modulus of the RC (reinforced con-

crete) panel 

 

tF    seismic base shear 

 

 
H    frame height 

 

cH    storey height of the frame 

 

jK    connection rotation stiffness 

 
I    moment of inertia 

 
L   beam span 

 

Rdpb,M   beam plastic moment 

 

dN    design axial 

 

yN    yield strength of the steel brace 
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xS  ʤʦʤʝʥʪ ʦʧʦʨʫ ʧʝʨʝʪʠʥʫ ʙʘʣʢʠ (ʛʦʣʦʚ-

ʥʠʡ), ʧʨʫʞʥʽʡ 

 

ʉT   ʪʦʚʱʠʥʘ ʧʘʥʝʣʽ 

 

bRd,pl,V  ʟʨʫʰʫʶʯʘ ʩʠʣʘ ʫ ʧʣʘʩʪʠʯʥʦʤʫ ʰʘʨʥ̔-

ʨ̔ ʙʘʣʢʠ 

 

bZ   ʧʣʘʩʪʠʯʥʠʡ ʤʦʤʝʥʪ ʦʧʦʨʫ ʧʝʨʝʪʠʥʫ ʙʘ-

ʣʢʠ  

 

eZ   ʝʬʝʢʪʠʚʥʠʡ, ʧʣʘʩʪʠʯʥʠʡ ʤʦʤʝʥʪ ʦʧʦʨʫ 

ʧʝʨʝʪʠʥʫ ʫ ʤʽʩʮ ̔ʧʣʘʩʪʠʯʥʦʛʦ ʰʘʨʥʽʨʫ 

 

wr  ʢʦʝʬʽʮʽʻʥʪ ʧʦʧʝʨʝʯʥʦʛʦ ʘʨʤʫʚʘʥʥ ̫

 

1.7 ʆʜʠʥʠʮʽ ʉɯ 

 

(1) ʇʦʩʠʣʘʥʥʷ ʨʦʙʠʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪ  

EN 1998-1:2004, 1.7. 

 

2 ɽʂʉʇʃʋɸʊɸʎɯʁʅɯ ɺʀʄʆɻʀ ɯ 

ʂʈʀʊɽʈɯɰ ɺɯɼʇʆɺɯɼʅʆʉʊɯ 

 

2.1 ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ 

 

(1)ʈ ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʪʘʥʫ 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ, ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʨʴʦʤʘ ɻʨʘʥʠʯʥʠʤʠ ʉʪʘʥʘʤʠ 

(LS), ʘ ʩʘʤʝ: ɹʣʠʟʴʢʠʡ ʜʦ ʈʫʡʥʫʚʘʥʥʷ (NC), 

ʧʨʠ ɺʘʛʦʤʠʭ ʇʦʰʢʦʜʞʝʥʥ̫ʭ (SD), ʽ ʧʨʠ ʆʙ-

ʤʝʞʝʥʠʭ ʇʦʰʢʦʜʞʝʥʥʷʭ (DL). ʎʽ ɻʨʘʥʠʯʥʽ 

ʉʪʘʥʠ ʧʦʚʠʥʥʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʪʘʢʠʤ ʯʠ-

ʥʦʤ: 

 

ɻʨʘʥʠʯʥʠʡ ʉʪʘʥ ɹʣʠʟʴʢʠʡ ʜʦ ʈʫʡʥʫʚʘʥʥʷ 

(NC). ʂʦʥʩʪʨʫʢʮʽʷ ʩʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʘ ʽ ʤʘʻ 

ʥʠʟʴʢʫ ʟʘʣʠʰʢʦʚʫ ʤʽʮʥʽʩʪ ɹ ʽ ʞʦʨʩʪʢʽʩʪʴ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʩʠʣʽ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ 

ʚʝʨʪʠʢʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʚʩʝ ʱʝ ʟʜʘʪʥʽ ʚʠʪʨʠ-

ʤʫʚʘʪʠ ʚʝʨʪʠʢʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɹʽʣʴʰʽʩʪʴ 

ʥʝ  ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʨʫʡʥʦ-

ʚʘʥʽ. ʇʨʠʩʫʪʥʽ ʚʝʣʠʢʽ ʟʘʣʠʰʢʦʚʽ ʜʝʬʦʨʤʘʮʽʾ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʘʥʽ, ʙʣʠʟʴʢʦʤʫ 

ʜʦ ʨʫʡʥʫʚʘʥʥʷ, ʽ, ʡʤʦʚʽʨʥʦ, ʥʝ ʚʠʪʨʠʤʘʻ ʱʝ 

ʦʜʥʦʛʦ ʟʝʤʣʝʪʨʫʩʫ, ʥʘʚʽʪʴ ʷʢʱʦ ʡʦʛʦ ʽʥʪʝʥ-

ʩʠʚʥʽʩʪʴ ʙʫʜʝ ʧʦʤʽʨʥʦʶ. 

 

ɻʨʘʥʠʯʥʠʡ ʉʪʘʥ ʧʨʠ ɺʘʛʦʤʠʭ ʇʦʰʢʦʜʞʝʥʥʷʭ 

(SD). ʂʦʥʩʪʨʫʢʮʽʷ ʤʘʻ ʚʘʛʦʤʽ ʧʦʰʢʦʜʞʝʥʥʷ ʟ 

ʜʝʷʢʦʶ ʟʘʣʠʰʢʦʚʦʶ ʤʽʮʥʽʩʪʶ ʽ ʞʦʨʩʪʢʽʩʪʶ ʧʦ 

xS    beam elastic (major) modulus 

 

 

ʉT    thickness of the panel 

 

bRd,pl,V   shear force at a beam plastic hinge 

 

 

bZ   plastic modulus of the beam 

 

 

eZ    effective plastic modulus of the section at 

the plastic hinge location 

 

wr  ratio of transverse reinforcement 

 

1.7 S.I. Units 

 

(1) Reference is made to EN 1998-1: 2004, 1.7. 

 

 

2 PERFORMANCE REQUIREMENTS 

AND COMPLIANCE CRITERIA  

 

2.1 Fundamental requirements 

 

(1)P The fundamental requirements refer to the 

state of damage in the structure, herein defined 

through three Limit States (LS), namely Near 

Collapse (NC), Significant Damage (SD), and 

Damage Limitation (DL) These Limit States 

shall be characterised as follows: 

 

 

 

LS of Near Collapse (NC). The structure is 

heavily damaged, with low residual lateral 

strength and stiffness, although vertical ele-

ments are still capable of sustaining vertical 

loads. Most non-structural components have 

collapsed. Large permanent drifts are present. 

The structure is near collapse and would prob-

ably not survive another earthquake, even of 

moderate intensity. 

 

 

 

 

LS of Significant Damage (SD). The structure 

is significantly damaged, with some residual 

lateral strength and stiffness, and vertical ele-
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ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʩʠʣʽ, ʘ ʚʝʨʪʠʢʘʣʴʥʽ ʝʣʝʤʝʥʪʠ 

ʟʜʘʪʥʽ ʚʠʪʨʠʤʫʚʘʪʠ ʚʝʨʪʠʢʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥ-

ʥʷ. ɽʣʝʤʝʥʪʠ ʥʝ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʰ-

ʢʦʜʞʝʥʽ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʧʝʨʝʛʦʨʦʜʢʠ ʽ 

ʟʘʧʦʚʥʝʥʥʷ ʥʝ ʟʤʽʩʪʠʣʠʩʴ ʟʽ ʩʚʦʻʾ ʧʣʦʩʢʦʩʪʽ. 

ʇʨʠʩʫʪʥʽ ʧʦʤʽʨʥʽ ʟʘʣʠʰʢʦʚʽ ʜʝʬʦʨʤʘʮʽʾ. ʂʦʥ-

ʩʪʨʫʢʮʽʷ ʤʦʞʝ ʚʠʪʨʠʤʘʪʠ ʧʦʜʘʣʴʰʽ ʧʦʰʪʦʚʭʠ 

ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʈʝʤʦʥʪ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʡʤʦʚʽʨʥʦ, ʙʫʜʝ ʥʝʚʠʧʨʘʚʜʘʥʠʤ ʟ ʝʢʦʥʦʤʽʯʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ. 

 

ɻʨʘʥʠʯʥʠʡ ʉʪʘʥ ʧʨʠ ʆʙʤʝʞʝʥʥʭ ʇʦʰʢʦʜ-

ʞʝʥʥʷʭ (DL). ʂʦʥʩʪʨʫʢʮʽʷ ʧʦʰʢʦʜʞʝʥʘ ʣʠʰʝ 

ʟʣʝʛʢʘ, ʧʨʠ ʮʴʦʤʫ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ 

ʫʥʠʢʥʫʣʠ ʽʩʪʦʪʥʦʾ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʽ 

ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʶ ʤʽʮʥʽʩʪʴ ʽ ʞʦʨʩʪʢʽʩʪʴ. ʅʝ ʥʝ-

ʩʫʯʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʘʢʽ, ʷʢ ʧʝʨʝʛʦʨʦʜ-

ʢʠ ʽ ʟʘʧʦʚʥʝʥʥʷ, ʤʦʞʫʪʴ ʤʘʪʠ ʨʦʟʧʦʜʽʣʝʥʝ 

ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ, ʘʣʝ ʫʩʫʥʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ 

ʤʦʞʝ ʙʫʪʠ ʚʠʧʨʘʚʜʘʥʝ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ 

ʟʦʨʫ. ʅʝʦʙʦʨʦʪʥʘ ʟʘʣʠʰʢʦʚʘ ʜʝʬʦʨʤʘʮʽʷ ʷʚ-

ʣʷ̒ʪɹʩʷ ʥʝʩʫʪʪʻʚʦ ʤʘʣʦʶ. ʂʦʥʩʪʨʫʢʮʽʷ ʥʝ ʚʠ-

ʤʘʛʘʻ ʫʭʚʘʣʝʥʥʷ ʢ̫ʠʭʦʩʴ ʤ̔ʨ ʧʦ ʨʝʤʦʥʪʫ. 

 
ʇʈʀʄɯʊʂɸ ɺʠʟʥʘʯʝʥʥʷ ɻʨʘʥʠʯʥʦʛʦ ʉʪʘʥʫ ʈʫʡʥʫʚʘʥ-

ʥ̫, ʧʨʠʚʝʜʝʥʝ ʚ ʜʘʥʽʡ ʏʘʩʪʠʥʽ 3 ɭʚʨʦʢʦʜʫ 8, ʙʣʠʞʯʝ ʜʦ 

ʬʘʢʪʠʯʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʙʫʜʽʚʣʽ, ʯʠʤ ʪʝ ʱʦ ʧʨʝʜʩʪʘʚʣʝ-

ʥʝ ʚ ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004 ʽ ʚʽʜʧʦʚʽʜʘʻ ʧʦʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥ-

ʩʪʨʫʢʮʽʾ. ɻʨʘʥʠʯʥʠʡ ʉʪʘʥ ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ "ʥʝ 

ʟʨʫʡʥʦʚʘʥʠʡ" ʚ ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, ʻ ʧʨʠʙʣʠʟʥʦ 

ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʪʦʤʫ ʱʦ ʚʠʟʥʘʯʝʥʠʡ ʪʫʪ ʷʢ ɻʨʘʥʠʯʥʠʡ 
ʉʪʘʥ ʧʨʠ ɺʘʛʦʤʠʭ ʇʦʰʢʦʜʞʝʥʥʷʭ. 

 

(2)ʈ ʅʘʮʽʦʥʘʣʴʥʽ ʦʨʛʘʥʠ ʚʣʘʜʠ ʫʭʚʘʣʶʶʪʴ 

ʨʽʰʝʥʥʷ ʧʨʦ ʪʝ, ʯʠ ʧʦʚʠʥʥʽ ʧʝʨʝʚʽʨʷʪʠʩʷ ʚʩ ̔

ʪʨʠ ɻʨʘʥʠʯʥʽ ʉʪʘʥʠ, ʜʚʘ ʟ ʥʠʭ ʘʙʦ ʦʜʥʝ ʟ ʥʠʭ. 

 
ʇʈʀʄɯʊʂɸ ɺʠʙʽʨ ɻʨʘʥʠʯʥʠʭ ʉʪʘʥʽʚ ʧʝʨʝʚʽʨʷʪʠʤʝʪʴʩʷ 

ʚ ʢʨʘʾʥʽ ʩʝʨʝʜ ʪʨʴʦʭ ɻʨʘʥʠʯʥʠʭ ʉʪʘʥʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʚ 

ʧʫʥʢʪʽ 2.1(1)ʈ, ʷʢʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ɼʦ-

ʜʘʪʢʫ. 

 

(3)ʈ ɺʽʜʧʦʚʽʜʥʽ ʨʽʚʥʽ ʟʘʭʠʩʪʫ ʜʦʩʷʛʘʶʪʴʩʷ 

ʰʣʷʭʦʤ ʚʠʙʦʨʫ ʜʣʷ ʢʦʞʥʦʛʦ ɻʨʘʥʠʯʥʦʛʦ ʉʪʘ-

ʥʫ ʧʝʨʽʦʜʫ ʧʦʚʪʦʨʝʥʥʷ ʜʣʷ ʩʝʡʩʤʽʯʥʦʾ ʜʽʾ. 

 
ʇʈʀʄɯʊʂɸ ʇʝʨʽʦʜʠ ʧʦʚʪʦʨʝʥʥʷ, ʱʦ ʧʨʠʧʠʩʫʶʪʴʩʷ 

ʨʽʟʥʠʤ ɻʨʘʥʠʯʥʠʤ ʉʪʘʥʘʤ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʧʝʨʝʚʽʨʮ ̔ʚ 

ʜʘʥʽʡ ʢʨʘʾʥʽ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʾʾ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ɼʦʜʘʪ-

ʢʫ. ɿʘʭʠʩʪ ʟʚʠʯʘʡʥʦ ʚʚʘʞʘʻʪʴʩʷ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʪʠʧʦʚʠʭ 

ʥʦʚʠʭ ʙʫʜʽʚʝʣʴ, ʷʢʱʦ ʧʨʠʡʤʘʶʪʴʩʷ ʥʘʩʪʫʧʥ ̔ʟʥʘʯʝʥʥ ̫

ʧʝʨ̔ʦʜʽʚ ʧʦʚʪʦʨʝʥʥʷ: 
ï ɻʨʘʥʠʯʥʠʡ ʉʪʘʥ ɹʣʠʟʴʢʠʡ ʜʦ ʈʫʡʥʫʚʘʥʥʷ (Nʉ): 2475 

ʨʦʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʝʨʝʚʠʱʝʥʥʷ ʚ 2 % 

ʧʨʦʪʛ̫ʦʤ 50 ʨʦʢʽʚ 

ments are capable of sustaining vertical loads. 

Non-structural components are damaged, alt-

hough partitions and infills have not failed out-

of-plane. Moderate permanent drifts are pre-

sent. The structure can sustain after-shocks of 

moderate intensity. The structure is likely to be 

uneconomic to repair. 

 

 

 

 

LS of Damage Limitation (DL). The structure 

is only lightly damaged, with structural ele-

ments prevented from significant yielding and 

retaining their strength and stiffness properties. 

Non-structural components, such as partitions 

and infills, may show distributed cracking, but 

the damage could be economically repaired. 

Permanent drifts are negligible. The structure 

does not need any repair measures. 

 

 

 

 
NOTE The definition of the Limit State of Collapse giv-

en in this Part 3 of Eurocode 8 is closer to the actual 

collapse of the building than the one given in EN 1998-

1:2004 and corresponds to the fullest exploitation of the 

defonnation capacity of the structural elements. The 

Limit State associated with the "no collapse" require-

ment in EN 1998-1:2004 is roughly equivalent to the 

one that is here defined as Limit State of Significant 
Damage. 

 

(2)P The National Authorities decide whether 

all three Limit States shall be checked, or two 

of them, or just one of them. 

 
NOTE The choice of the Limit States will be checked in 

a country, among the three Limit States defined in 

2.1(1)P, may be found in the National Annex. 

 

 

(3)P The appropriate levels of protection are 

achieved by selecting, for each of the Limit 

States, a return period for the seismic action. 

 
NOTE The return periods ascribed to the various Limit 
States to be checked in a country may be found in its 

National Annex. The protection normally considered 

appropriate for ordinary new buildings is considered to 

be achieved by selecting the following values for the 

return periods:  

ï LS of Near Collapse (NC): 2475 years, corresponding 

to a probability of exceedance of 2% in 50 years 
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ï ɻʨʘʥʠʯʥʠʡ ʉʪʘʥ ʧʨʠ ɺʘʛʦʤʠʭ ʇʦʰʢʦʜʞʝʥʥʷʭ (SD): 

475 ʨʦʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʝʨʝʚʠʱʝʥʥʷ ʚ 10 

% ʧʨʦʪʛ̫ʦʤ 50 ʨʦʢʽʚ 

ï ɻʨʘʥʠʯʥʠʡ ʉʪʘʥ ʧʨʠ ʆʙʤʝʞʝʥʠʭ ʇʦʰʢʦʜʞʝʥʥʷʭ 

(DL): 225 ʨʦʢʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʝʨʝʚʠʱʝʥ-

ʥ ̫ʚ 20 % ʧʨʦʪʷʛʦʤ 50 ʨʦʢʽʚ. 

 

2.2 ʂʨʠʪʝʨʽʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

 

2.2.1  ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

 

(1)ʈ ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʧʫʥʢʪʫ 2.1 ʜʦʩ̫-

ʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʫʭʚʘʣʝʥʥʷ ʩʝʡʩʤʽʯʥʦʛʦ ʚʧʣʠ-

ʚʫ, ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ, ʧʝʨʝʚʽʨʢʠ ʽ ʜʝʪʘʣʴʥʦʛʦ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʜʘʥʽʡ ʯʘʩʪʠʥʽ ʩʪʘ-

ʥʜʘʨʪʫ EN 1998, ʷʢ ʮʝ ʧʨʠʡʥʷʪʦ ʜʣʷ ʨʽʟʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʨʘʤʢʘʭ ʾʭ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ (ʪʦʙʪʦ ʜʣʷ ʙʝʪʦʥʫ, ʩʪʘʣʽ, ʮʝʛʣʷʥʦʾ 

ʢʣʘʜʢʠ). 

 

(2)ʈ ɿʘ ʚʠʥʷʪʢʦʤ ʚʠʧʘʜʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʝ-

ʬʽʮʽʻʥʪʘ ʫʤʦʚ ʨʦʙʦʪʠ q, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʝʨʝʚʽ-

ʨʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʚʥʦʛʦ (ʥʝ ʟʥʠʞʝʥʦ-

ʛʦ ʧʨʫʞʥʴʦʛʦ) ʩʝʡʩʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʧʦ 2.1 ʽ 4.2 

ʜʣʷ ʥʝʦʙʭʽʜʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ. 

 

(3)ʈ ʇʨʠ ʚʝʨʠʬʽʢʘʮʽʾ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥ-

ʪʽʚ ʨʦʙʠʪʴʩʷ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ 'ʧʦʜʘʪʣʠʚʠʤʠ'  ̔

'ʢʨʠʭʢʠʤʠ'. ʗʢʱʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʝʬʽ-

ʮʽʻʥʪ ʫʤʦʚ ʨʦʙʦʪʠ q, ʪʦ ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʚʽʨ-

ʢʘ ʪʦʛʦ, ʯʠ ʧʝʨʝʚʠʱʫʶʪʴ ʚʠʤʦʛʠ ʜʦ ʢʦʥʩʪʨʫ-

ʢʮʽʡ ʭʾ ʜʝʬʦʨʤʦʚʘʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʧʝʨʝʚʽʨʷ-

ʻʪʴʩʷ: ʯʠ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʚʠʤʦʛʠ ʤʽʮʥʽʩʪʴ 

ʢʦʥʩʪʨʫʢʮʽʡ. 

 

 
ʇʈʀʄɯʊʂɸ ɯʥʬʦʨʤʘʮʽʶ ʧʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʝʣʝ-

ʤʝʥʪʽʚ/ʤʝʭʘʥʽʟʤʽʚ ʷʢ çʧʦʜʘʪʣʠʚʠʭè ʘʙʦ çʢʨʠʭʢʠʭè 
ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ɼʦʜʘʪʢʘʭ ʧʦ ʤʘʪʝʨʽʘʣʘʤ. 

 

(4)ʂʨʽʤ ʪʦʛʦ, ʧʽʜʭʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽ-

ʻʥʪʘ ʫʤʦʚ ʨʦʙʦʪʠ q ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʪʘʤ, ʜʝ ʩʝʡʩʤʽʯʥʘ ʜʽʷ ʟʤʝʥʰʫʻʪʴʩʷ ʟ ʜʦʧʦʤʦ-

ʛʦʶ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ q, ̫ ʢ ʟʘʟʥʘʯʝʥʦ ʚ 4.2 (3) 

P. ʇʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʷʪʠ ʚʩʽ ʢʦʥʩ-

ʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʥʘ ʪʝ, ʱʦʙ ʚʠʤʦʛʠ ʟʘ ʨʘ-

ʭʫʥʦʢ ʟʤʝʥʰʝʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʚʧʣʠʚʽʚ ʥʝ ʧʝ-

ʨʝʚʠʱʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢ-

ʮʽʡ ʧʦ ʤʽʮʥʦʩʪʽ, ʨʦʟʨʘʭʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʫʥʢʪʫ (5) P. 

 

(5)ʈ ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʦʜʘ-

ʪʣʠʚʠʭ ʘʙʦ ʢʨʠʭʢʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘʤ, ʜʝ ʚʦʥʠ 

ï LS of Significant Damage (SD): 475 years, corre-

sponding to a probability of exceedance of 10% in 50 

years 

ï LS of Damage Limitation (DL): 225 years, correspond-

ing to a probability of exceedance of 20% in 50 years. 

 

 

2.2 Compliance criteria 

 

2.2.1 General 

 

(1)P Compliance with the requirements in 2.1 

is achieved by adoption of the seismic action, 

method of analysis, verification and detailing 

procedures contained in this part of EN 1998, 

as appropriate for the different structural mate-

rials within its scope (i.e. concrete, steel, ma-

sonry). 

 

 

(2)P Except when using the q - factor ap-

proach, compliance is checked by making use 

of the full (unreduced, elastic) seismic action 

as defined in 2.1 and 4.2 for the appropriate 

return period. 

 

(3)P For the verification of the structural ele-

ments a distinction is made between 'ductile' 

and 'brittle' ones. Except when using the q - 

factor approach, the former shall be verified by 

checking that demands do not exceed the cor-

responding capacities in terms of deformations 

The latter shall be verified by checking that 

demands do not exceed the corresponding ca-

pacities in terms of strengths. 

 
NOTE Information for classifying compo-

nents/nieclianisins as "ductile" or "brittle" may be found 
in the relevant material-related Annexes. 

 

(4)P Alternatively, a q - factor approach may 

be used, where use is made of a seismic action 

reduced by a  q - factor, as indicated in 4.2(3)P. 

In safety verifications all structural elements 

shall be verified by checking that demands due 

to the reduced seismic action do not exceed the 

corresponding capacities in terms of strengths 

evaluated in accordance with (5)P. 

 

 

 

(5)P For the calculation of the capacities of 

ductile or brittle elements, where these will be 
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ʙʫʜʫʪʴ ʧʦʨʽʚʥʶʚʘʪʠʩʷ ʟ ʚʠʤʦʛʘʤʠ ʧʨʠ ʧʝʨʝʚʽ-

ʨʢʘʭ ʙʝʟʧʝʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ (3) P and (4) P, ʧʦ-

ʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʩʥʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʪʨʠʤʘʥʽ 

ʟ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʠ ʟʚʝʜʝʥʥʽ ʤʦʥʦʣʽʪʥʠʭ ʢʦʥʩ-

ʪʨʫʢʮʽʡ ʥʘ ʤʘʡʜʘʥʯʠʢʫ  ̔ʟ ʜʦʜʘʪʢʦʚʠʭ ʜʞʝʨʝʣ 

ʽʥʬʦʨʤʘʮʽʾ, ʧʦʜʽʣʝʥʽ ʥʘ ʢʦʝʬʮ̔ʽʻʥʪʠ ʜʦʚʽʨʯʦʾ 

ʡʤʦʚʽʨʥʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚ 3.5, ʟ ʫʨʘʭʫ-

ʚʘʥʥʷʤ ʜʘʥʦʛʦ ʨʽʚʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ. ɼʣʷ 

ʥʦʚʠʭ ʯʠ ʜʦʜʘʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʪʨʽʙʥʦ ʚʠ-

ʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʤʽʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

(6)ʈ ɼʝʷʢʽ ʟ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝ-

ʥʪʽʚ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ "ʜʨʫʛʦʨʷʜʥʽ ʩʝʡʩʤʽ-

ʯʥʽ" ʟʛʽʜʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤʠ ʚ 4.2.2 (1)P (2)  ̔(3) 

 EN 1998-1: 2004. "ɼʨʫʛʦʨʷʜʥʽ ʩʝʡʩʤʽʯʥʽ" 

ʝʣʝʤʝʥʪʠ ʩʣʽʜ ʧʝʨʝʚʽʨʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʠʭ 

ʞʝ ʢʨʠʪʝʨʽʾʚ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʷʢ  ̔"ʦʩʥʦʚʥʽ ʩʝʡ-

ʩʤʯ̔ʥ"̔. 

 

 

 

(7)ʈ ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʤʽʮʥʦʩʪʽ ʢʨʠʭʢʠʭ "ʦʩ-

ʥʦʚʥʠʭ ʩʝʡʩʤʽʯʥʠʭ" ʝʣʝʤʝʥʪʽʚ, ʤʽʮʥʽʩʪʴ ʤʘʪʝ-

ʨʽʘʣʫ ʧʦʪʨʽʙʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʧʨʠʚʘʪʥʠʡ ʢʦʝʬʽ-

ʮʽʻʥʪ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

 
ʇʈʀʄɯʊʂɸ ɺʝʣʠʯʠʥʠ ʧʨʠʚʘʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ ʩʪʘ-

ʣ,̔ ʙʝʪʦʥʫ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʪʘʣʽ, ʢʘʤ'ʷʥʦʾ ʢʣʘʜʢʠ ʪʘ 
ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʦʥʢʨʝʪʥʽʡ ʢʨʘʾʥʽ 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ɼʦʜʘʪʢʫ ʜʦ ʮʴʦʛʦ ʩʪʘʥ-

ʜʘʨʪʫ. ʋ ʧʨʠʤʽʪʢʘʭ ʜʦ ʧʫʥʢʪʽʚ 5.2.4 (3), 6.1.3 (1), 7.1.3 

(1)  ̔9.6 (3) ʚ EN1998-1: 2004 ʜʘʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʝʣʠ-

ʯʠʥʠ ʧʨʠʚʘʪʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ ʩʪʘʣʽ, ʙʝʪʦʥʫ, ʢʦʥʩ-

ʪʨʫʢʪʠʚʥʦʾ ʩʪʘʣʽ  ̔ʢʘʤ'ʷʥʦʾ ʢʣʘʜʢʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʙʫʜʽʚʝʣʴ ʚ ʨʽʟʥʠʭ ʢʨʘʾ-

ʥʘʭ. 

 

 

2.2.2 ɻʨʘʥʠʯʥʠʡ ʉʪʘʥ ɹʣʠʟʴʢʠʡ ʜʦ ʈʫʡ-

ʥʫʚʘʥʥʷ (Nʉ) 

 

(1)ʈ ɺʠʤʦʛʠ ʧʦʚʠʥʥʽ ʛʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʨʦʟʨʘ-

ʭʫʥʢʦʚʦʤʫ ʩʝʡʩʤʽʯʥʦʤʫ ʚʧʣʠʚʽ, ʷʢʠʡ ʚʽʜʧʦʚʽ-

ʜʘ ̒ʜʘʥʦʤʫ ɻʨʘʥʠʯʥʦʤʫ ʉʪʘʥʫ. ɼʣʷ ʧʦʜʘʪʣʠ-

ʚʠʭ  ̔ʢʨʠʭʢʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʤʦʛʠ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʫ. ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʣʽʥʽʡʥʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ, ʪʦ ʚʠʤʦʛʠ ʜʦ 

ʢʨʠʭʢʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʤʽʥʝʥʽ ʫ 

ʚ̔ʜʧʦʚʽʜʥʦʩʪʽ ʟ 4.5.1 (1) P. 

 

(2)ʈ ʄʦʞʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʚʠʥʥʽ ʚʠʟʥʘ-

ʯʘʪʠʩʷ ʛʨʘʥʠʯʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ ʧʦʜʘʪʣʠʚʠʭ 

ʝʣʝʤʝʥʪʽʚ  ̔ʛʨʘʥʠʯʥʦʶ ʤʽʮʥʽʩʪʶ ʢʨʠʭʢʠʭ ʝʣʝ-

compared with demands for safety verifica-

tions in accordance with (3)P and (4)P, mean 

value properties of the existing materials shall 

be used as directly obtained from in-situ tests 

and from the additional sources of information, 

appropriately divided by the confidence factors 

defined in 3.5, accounting for the level of 

knowledge attained. Nominal properties shall 

be used for new or added materials. 

 

 

 

(6)P Some of the existing structural elements 

may be designated as "secondary seismic", in 

accordance with the definitions in  

EN 1998-1: 2004, 4.2.2 (1)P, (2) and (3). 

"Secondary seismic" elements shall be verified 

with the same compliance criteria as primary 

seismic ones, but using less conservative esti-

mates of their capacity than for the elements 

considered as "primary seismic". 

 

(7)P In the calculation of strength capacities of 

brittle "primary seismic" elements, material 

strengths shall be divided by the partial factor 

of the material. 

 
NOTE The values ascribed to the partial factors for 

steel, concrete, structural steel masonry and other mate-
rials for use in a country can be found in the National 

Annex to this standard. Notes to clauses 5.2.4(3), 

6.1.3(1), 7.1.3(1) and 9.6(3) in EN 1998-1; 2004 refer to 

the values of partial factors for steel, concrete, structural 

steel and masonry to be used for the design of new 

buildings in different countries. 

 

 

 

 

2.2.2 Limit State of Near Collapse (NC) 

 

 

(1)P Demands shall be based on the design 

seismic action relevant to this Limit State. For 

ductile and brittle elements demands shall be 

evaluated based on the results of the analysis. 

If a linear method of analysis is used, demands 

on brittle elements shall be modified in accord-

ance to 4.5.1 (1)P. 

 

 

(2)P Capacities shall be based on appropriately 

defined ultimate deformations for ductile ele-

ments and on ultimate strengths for brittle 
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ʤʝʥʪʽʚ. 

 

(3) ʇʽʜʭʽʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʝʬʽ-

ʮʽʻʥʪʘ q (ʜʠʚ. 2.2.1 (4) P, 4.2 (3) P) ʟʘʟʚʠʯʘʡ ʥʝ 

ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʦ ʮʴʦʤʫ ɻʨʘʥʠʯʥʦ-

ʤʫ ʉʪʘʥ̔. 

 
ʇʈʀʄɯʊʂɸ ɿʥʘʯʝʥʥʷ q = 1,5 ʠ 2,0, ʧʨʠʚʝʜʝʥ ̔ʚ ʧʫʥʢʪʽ 

4.2 (3) ʈ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʫ  ̔ʩʪʘʣʽ, ʚʽʜʧʦ-

ʚʽʜʥʦ, ʘ ʪʘʢʦʞ ʚʠʱʽ ʟʥʘʯʝʥʥʷ q, ʤʦʞʣʠʚʦ ʦʙʛʨʫʥʪʦʚʘʥʽ 

ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʽʩʥʫʶʯʫ ʣʦʢʘʣʴʥʫ ʯʠ ʛʣʦʙʘʣʴʥʫ ʧʣʘʩ-
ʪʠʯʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʜʦʜʘʪʢʽʚ ʩʪʘʥ-

ʜʘʨʪʫ EN 1998-1:2004, ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʢʦʥʘʥʥʶ ɻʨʘʥʠ-

ʯʥʦʛʦ ʉʪʘʥʫ ʧʨʠ ɺʘʛʦʤʠʭ ʇʦʰʢʦʜʞʝʥʥʷʭ. ʗʢʱʦ ʚʠʙʠ-

ʨʘʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʧʦ ɻʨʘʥʠʯʥʦʤʫ ʉʪʘʥʽ ɹʣʠʟʴʢʦʤʫ ʜʦ 

ʈʫʡʥʫʚʘʥʥʷ, ʪʦ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʧʫʥʢʪ 2.2.3 (3) ʈ, 

ʧʨʠ ʮʴʦʤʫ ʚʝʣʠʯʠʥʘ ʢʦʝʬʬʽʮʽʻʥʪʘ q ʧʝʨʝʚʠɦ ʫʻ ʟʥʘʯʝʥ-

ʥʷ, ʚʢʘʟʘʥʽ ʚ ʧʫʥʢʪʽ 4.2 (3) ʈ, ʧʨʠʙʣʠʟʥʦ ʥʘ ʦʜʥʫ ʪʨʝʪʠ-

ʥʫ. 

 

2.2.3 ɻʨʘʥʠʯʥʠʡ ʉʪʘʥ ʧʨʠ ɺʘʛʦʤʠʭ ʇʦh -

ʢʦʜʞʝʥʥʷʭ (SD) 

 

(1)ʈ ɺʠʤʦʛʠ ʧʦʚʠʥʥʽ ʛʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʧʨʦʝʢʪ-

ʥʽʡ ʩʝʡʩʤʽʯʥʽʡ ʜʽʾ, ʚʽʜʧʦʚʽʜʘʶʯʽʡ ʜʘʥʦʤʫ ɻʨʘ-

ʥʠʯʥʦʤʫ ʉʪʘʥʫ. ɼʣʷ ʧʣʘʩʪʠʯʥʠʭ ʽ ʢʨʠʭʢʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚʠʤʦʛʠ ʧʦʚʠʥʥʽ ʚʠʟʥʘʯʘʪʠʩʷ ʥʘ 

ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ. ʇʨʠ ʚʠʢʦʨʠ-

ʩʪʘʥʥʽ ʣʽʥʽʡʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʠ-

ʤʦʛʠ ʜʦ ʢʨʠʭʢʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʶʪʴ ʙʫʪʠ 

ʟʤʽʥʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 4.5.1(1) ʈ. 

 

(2)ʈ ɿʘ ʚʠʥʷʪʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ q 

ʧʽʜʭʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʚʠʥʝʥ 

ʛʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʚʝʣʠʯʠʥʘʭ ʜʝʬʦʨʤʘʮʽʡ ʧʨʠ 

ʫʰʢʦʜʞʝʥʥʷʭ ʜʣʷ ʧʣʘʩʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ  ̔ʥʘ 

ʚʝʣʠʯʠʥʘʭ ʤʽʮʥʦʩʪʽ ʟ ʟʘʧʘʩʦʤ ʜʣʷ ʢʨʠʭʢʠʭ 

ʝʣʝʤʝʥʪʽʚ. 

 

(3)ʈ ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʽʜʭʦʜʫ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 

q (ʜʠʚ. 2.2.1 (4)P, 4.2 (3)P) ʚʠʤʦʛʠ ʧʦʚʠʥʥʽ ʙʫ-

ʪʠ ʦʩʥʦʚʘʥʽ ʥʘ ʟʥʠʞʝʥʦʤʫ ʩʝʡʩʤʽʯʥʦʤʫ ʚʧʣʠ-

ʚʽ, ʘ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʠʥʥʽ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩ ̫ʷʢ 

ʜʣʷ ʥʝʩʝʡʩʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʠʪʫʘʮʽʡ. 

 

2.2.4 ɻʨʘʥʠʯʥʠʡ ʉʪʘʥ ʧʨʠ ʆʙʤʝʞʝʥʠʭ 

ʇʦʰʢʦʜʞʝʥʥʷʭ (DL) 

 

(1)ʈ ɺʠʤʦʛʠ ʧʦʚʠʥʥʽ ʛʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʧʨʦʝʢʪ-

ʥʽʡ ʩʝʡʩʤʽʯʥʽʡ ʜʽʾ, ʚ̔ʜʧʦʚʽʜʘʶʯʽʡ ʜʘʥʦʤʫ ɻʨʘ-

ʥʠʯʥʦʤʫ ʉʪʘʥʫ. 

 

(2)ʈ ɿʘ ʚʠʥʷʪʢʦʤ ʧʽʜʭʦʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʘ q ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʠʥʥʽ ʛʨʫʥʪʫʚʘ-

ones. 

 

(3) The q-factor approach (see 2.2.1(4)P, 

4.2(3)P) is generally not suitable for checking 

this Limit State. 

 

 
NOTE The values of q = 1,5 and 2,0 quoted in 4.2(3)P 

for reinforced concrete and steel structures, respectively, 

as well as the higher values of q possibly justified with 

reference to the local and global available ductility in 
accordance with the relevant provisions of  

EN 1998-1: 2004, correspond to fulfilment of the Signif-

icant Damage Limit State. If it is chosen to use this ap-

proach to check the Near Collapse Limit State, then 

2.2.3(3)P may be applied, with a value of the q - factor 

exceeding those in 4.2(3)P by about one-third. 

 

 

 

2.2.3 Limit State of Significant Damage (SD) 

 

 

(1)P Demands shall be based on the design 

seismic action relevant to this Limit State. For 

ductile and brittle elements demands shall be 

evaluated based on the results of the analysis. 

In case a linear method of analysis is used, 

demands on brittle elements shall be modified 

in accordance to 4.5.1(1)P. 

 

 

(2)P Except when using the q - factor ap-

proach, capacities shall be based on damage-

related deformations for ductile elements and 

on conservatively estimated strengths for brit-

tle ones. 

 

 

(3)P In the q - factor approach (see 2.2.1 (4)P, 

4.2 (3)P), demands shall be based on the re-

duced seismic action and capacities shall be 

evaluated as for non-seismic design situations. 

 

 

2.2.4 Limit State of Damage Limitation (DL) 

 

 

(1)P Demands shall be based on the design 

seismic action relevant to this Limit State 

 

 

(2)P Except when using the q - factor ap-

proach, capacities shall be based on yield 
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ʪʠʩʷ ʥʘ ʤʽʮʥʦʩʪʽ ʧʦ ʪʝʢʫʯʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʚʩʽʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ (ʥʝʩʫʯʠʭ) ʝʣʝʤʝʥʪʽʚ  ̔

ʧʦʜʘʪʣʠʚʠʭ  ̔ʢʨʠʭʢʠʭ. ʄʦʞʣʠʚʦʩʪʽ ʟʘʧʦʚʥʝʥʴ 

ʧʦʚʠʥʥʽ ʛʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʩʝʨʝʜʥʽʡ ʤʽʞʧʦʚʝʨ-

ʭʦʚʽʡ ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʝʨʝʤʽʱʝʥʴ ʜʣʷ ʟʘʧʦʚʥʝʥʴ. 

 

(3)ʈ ʇʨʠ ʧʽʜʭʦʜʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ 

q (ʜʠʚ. 2.2.1 (4)P, 4.2 (3)P) ʚʠʤʦʛʠ ʪʘ ʤʦʞʣʠ-

ʚʦʩʪʽ ʩʣʽʜ ʧʦʨʽʚʥʶʚʘʪʠ ʟʘ ʩʝʨʝʜʥʴʦʶ ʨʽʟʥʠ-

ʮʝʶ ʤʞ̔ʧʦʚʝʨʭʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ. 

 

3 ɯʅʌʆʈʄɸʎɯʗ ɼʃʗ ʆʎɯʅʂʀ ʉʊɸʅʋ 

ʂʆʅʉʊʈʋʂʎɯʁ 

 

3.1 ɿʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʽ ʽʩʪʦʨʽʷ 

 

(1)ʈ ʇʨʠ ʦʮʽʥʮʽ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʽʩʥʫʶʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʚʭʽʜʥʽ ʜʘʥʽ ʧʦʚʠʥʥʽ ʟʙʠʨʘʪʠʩʷ ʟ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʞʝʨʝʣ, ʚʢʣʯʁʘʶʯʠ: 

 

ï ʜʦʩʪʫʧʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʢʦʥʢʨʝʪʥʫ ʜʣʷ ʜʘ-

ʥʦʾ ʙʫʜʽʚʣʽ, 

 

ï ʚʽʜʧʦʚʽʜʥʽ ʪʠʧʦʚʽ ʜʞʝʨʝʣʘ (ʥʘʧʨʠʢʣʘʜ, ʩʫ-

ʯʘʩʥʽ ʧʨʘʚʠʣʘ ʽ ʩʪʘʥʜʘʨʪʠ), 

 

ï ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

 

ï ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʣʘʙʦʨʘʪʦʨʥʽ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʪʘ/ʘʙʦ ʚʠʧʨʦʙʫʚʘʥʥʷ; ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ 

ʚʠʢʣʘʜʝʥʽ ʚ 3.2  ̔3.4. 

 

(2) ʇʦʚʠʥʥʽ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʧʝʨʝʭʨʝʩʥʽ ʧʝʨʝʚʽ-

ʨʢʠ ʤʽʞ ʟʽʙʨʘʥʠʤʠ ʜʘʥʠʤʠ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ 

ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʝʡ. 

 

3.2 ʅʝʦʙʭʽʜʥʽ ʚʭʽʜʥʽ ʜʘʥʽ 

 

(1) ɺ ʮʽʣʦʤʫ, ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʦʮʽʥʢʠ ʥʝʩʫʯʦʾ 

ʟʜʘʪʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʦʭʦʧʣʶ ̒ʥʘʩʪʫʧʥʽ ʧʫʥʢ-

ʪʠ ʟ ʘ) ʧʦ )̔. 

 

ʘ) ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʾʾ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʨʠʪʝʨʽʶ ʨʝʛʫʣʷʨʥʦʩʪʽ ʟʘ  

EN 1998-1: 2004, 4.2.3. ɯʥʬʦʨʤʘʮʽʷ ʟʙʠʨʘʻʪʴʩʷ 

ʘʙʦ ʧʨʠ ʚʠʰʫʢʫʚʘʥʥʷʭ ʥʘ ʤʘʡʜʘʥʯʠʢʫ, ʘʙʦ ʟʘ 

ʢʨʝʩʣʝʥʥʷʤʠ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ ʧʨʠ ʡʦʛʦ ʥʘʚ̫-

ʥʦʩʪʽ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʪʘʢʦʞ ʟʙʠʨʘʻʪʴ-

ʩ ̫ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʤʦʞʣʠʚʠʭ ʢʦʥʩʪʨʫʢʪʠʚ-

ʥʠʭ ʟʤʽʥ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ. 

 

b) ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʪʠʧʽʚ ʬʫʥʜʘʤʝʥʪʽʚ ʙʫʜʽʚʝʣʴ. 

strengths for all structural elements, both duc-

tile and brittle. Capacities of infills shall be 

based on mean interstorey drift capacity for the 

infills.  

 

 

(3)P In the q - factor approach (see 2.2.1(4)P, 

4.2(3)P), demands and capacities shall be 

compared in terms of mean interstorey drift. 

 

 

3 INFORMATION FOR STRUCTURAL 

ASSESSMENT 

 

3.1 General information and history 

 

(1)P In assessing the earthquake resistance of 

existing structures, the input data shall be col-

lected from a variety of sources, including: 

 

ï available documentation specific to the 

building in question, 

 

ï relevant generic data sources (e.g. contempo-

rary codes and standards), 

 

ï field investigations and, 

 

ï in most cases, in-situ and/or laboratory 

measurements and tests, as described in more 

detail in 3.2 and 3.4. 

 

(2) Cross-checks should be made between the 

data collected from different sources to mini-

mise uncertainties. 

 

3.2 Required input data 

 

(1) In general, the information for structural 

evaluation should cover the following points 

from a) to i). 

 

ʘ) Identification of the structural system and of 

its compliance with the regularity criteria in 

EN 1998-1:2004, 4.2.3. The information 

should be collected either from on site investi-

gation or from original design drawings, if 

available. In this latter case, information on 

possible structural changes since construction 

should also be collected. 

 

b) Identification of the type of building founda-
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c) ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʛʨʫʥʪʦʚʠʭ ʫʤʦʚ ʧʦ ʢʣʘʩʠʬʽ-

ʢʘʮʽʾ ʟʛʽʜʥʦ ʩʪʘʥʜʘʨʪʫ EN 1998-1:2004, 3.1. 

 

d) ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʛʘʙʘʨʠʪʠ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʝʣʝʤʝʥʪʽʚ ʙʫʜʽʚʣʽ, ʘ 

ʪʘʢʦʞ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ʽ ʩʪʘʥʫ ʩʢʣʘ-

ʜʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

 

ʝ) ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʝʬʝʢʪʠ ʤʘʪʝʨʽʘʣʽʚ, ʢ̫ʽ ʧʦ-

ʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ, ʽ ʥʝʘʜʝʢʚʘʪʥʝ ʢʦʥʩʪʨʫʶ-

ʚʘʥʥʷ. 

 

f) ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʨʠʪʝʨʽʾ ʩʝʡʩʤʽʯʥʦʛʦ ʧʨʦʝʢ-

ʪʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʽʟʥʘʯʘʣʴʥʦʛʦ ʧʨʦʝʢ-

ʪʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ 

ʟʤʝʥʰʝʥʥʷ ʟʫʩʠʣʴ (ʢʦʝʬʽʮʽʻʥʪ - q), ʷʢʱʦ ʡʦʛʦ 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ. 

 

g) ʆʧʠʩ ʧʦʪʦʯʥʦʛʦ ʽ/ʘʙʦ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʙʫʜʽʚʣʽ (ʟ ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʡʦʛʦ ʢʣʘʩʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʷʢ ʦʧʠʩʘʥʦ ʚ ʩʪʘʥʜʘʨʪʽ  

EN 1998-1:2004, 4.2.5). 

 

h) ʇʦʚʪʦʨʥʘ ʦʮʽʥʢʘ ʧʝʨʝʜʙʘʯʝʥʥʠʭ ʜʽʡ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʜʽʚʣʽ. 

 

)̔ ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʠʧ ʽ ʩʪʫʧʽʥʴ ʧʦʧʝʨʝʜʥʴʦʛʦ ʽ 

ʧʦʪʦʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʥʝʩʫʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʧʨʠ ʡʦʛʦ ʥʘʷʚʥʦʩʪʽ, ʚʢʣʯʁʘʶʯʠ 

ʨʘʥʽʰʝ ʧʨʦʚʝʜʝʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʨʝʤʦʥʪʫ. 

 

(2)ʈ ɿʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʷʢʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʟʽʙʨʘʥʦʾ ʚ ʧʫʥʢʪʘʭ, ʚʠʢʣʘʜʝʥʠʭ ʚʠ ʝɦ, ʩʣʽʜ 

ʧʨʠʡʥʷʪʠ ʚʽʜʧʦʚʽʜʥʽ ʪʠʧʠ ʘʥʘʣʽʟʫ ʽ ʨʽʟʥʽ ʟʥʘ-

ʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʷʢ ʚʢʘʟʘʥʦ ʚ 

ʧʫʥʢʪʽ 3.3. 

 

3.3 ʈʽʚʝʥɹ  ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ 

 

3.3.1 ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ 

 

(1) ɼʣʷ ʚʠʙʦʨʫ ʧʨʠʡʥʷʪʥʦʛʦ ʪʠʧʫ ʨʦʟʨʘʭʫʥʢʫ 

ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ ʜʦʚʽʨʯʦʾ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʨʠ ʥʘʩʪʫʧʥʽ ʨʽʚʥʽ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ: 

 

ʂL1: ʆʙʤʝʞʝʥʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

 

ʂL2: ɿʚʠʯʘʡʥʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

 

tions. 

 

c) Identification of the ground conditions as 

categorised in EN 1998-1: 2004, 3.1. 

 

d) Information about the overall dimensions 

and cross-sectional properties of the building 

elements and the mechanical properties and 

condition of constituent materials. 

 

e) Information about identifiable material de-

fects and inadequate detailing. 

 

 

f) Information on the seismic design criteria 

used for the initial design, including the value 

of the force reduction factor (q - factor), if ap-

plicable. 

 

 

g) Description of the present and/or the 

planned use of the building (with identification 

of its importance class, as described in  

EN 1998-1: 2004, 4.2.5). 

 

h) Re-assessment of imposed actions taking 

into account the use of the building. 

 

i) Information about the type and extent of 

previous and present structural damage, if any, 

including earlier repair measures. 

 

 

(2)P Depending on the amount and quality of 

the information collected on the points above, 

different types of analysis and different values 

of the confidence factors shall be adopted, as 

indicated in 3.3. 

 

3.3 Knowledge levels 

 

3.3.1 Definition of knowledge levels 

 

(1) For the purpose of choosing the admissible 

type of analysis and the appropriate confidence 

factor values, the following three knowledge 

levels are defined: 

 

KL1: Limited knowledge 

 

KL2: Normal knowledge 
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ʂL3: ʇʦʚʥʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

 

(2)ʏʠʥʥʠʢʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ 

ʨʽʚʝʥʴ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ (ʪʦʙʪʦ ʂL1, ʂL2 ʘʙʦ 

ʂL3), ʷʚʣʷʁ ʪʩʷ ʥʘʩʪʫʧʥʽ: 

 

I) ʛʝʦʤʝʪʨʽʷ: ʛʝʦʤʝʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʷʢʽ ʥʝ ʷʚʣʷʶʪʴʩʷ ʥʝʩʫʯʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʧʘʥʝʣʽ 

ʟ ʮʝʛʣʷʥʠʤ ʥʘʧʦʚʥʝʥʥʷʤ), ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘ-

ʪʠ ʥʘ ʧʦʚʝʜʽʥʢʫ ʢʦʥʩʪʨʫʢʮʽʾ. 

 

ɯɯ) ʜʝʪʘʣʽ: ʚʢʣʶʯʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʽ ʜʝʪʘʣʚʁʘʥʥʷ 

ʘʨʤʘʪʫʨʠ ʚ ʟʘʣʽʟʦʙʝʪʦʥʽ, ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʩʪʘ-

ʣʝʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʧʨʠʻʜʥʘʥʥʷ ʜʽʘʬʨʘʛʤ ʜʦ 

ʙʽʯʥʦʾ ʢʦʥʩʪʨʫʢʮʽ,ʾ ʱʦ ʯʠʥʠʪʴ ʦʧʽʨ, ʧʝʨʝʚ'ʷʟʢʫ 

ʽ ʟ'ʻʜʥʘʥʥʷ ʨʦʟʯʠʥʽʚ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ ʽ ʭʘʨʘʢ-

ʪʝʨ ʙʫʜʴ-ʷʢʠʭ ʘʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʮʝʛʣʷʥʽʡ 

ʢʣʘʜʮʽ. 

 

ɯɯɯ) ʤʘʪʝʨʽʘʣʠ: ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘ-

ʪʝʨʽʘʣʽʚ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ. 

 

(3) ɼʦʩʷʛʥʫʪʠʡ ʨʽʚʝʥʴ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ 

ʚʠʟʥʘʯʘʻ ʧʨʠʡʥʷʪʥʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ (ʜʠʚ. 

4.4), ʘ ʪʘʢʦʞ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʧʨʠʡ-

ʥʷʪʽ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʫ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ 

(ʉF). ʇʨʦʮʝʜʫʨʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʜʘʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʫʥʢʪʽ 3.4. 

 

(4) ɺʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʽʥʬʦʨʤʘʪʠʚʥʦ-

ʩʪʽ ʽ ʟʘʩʪʦʩʦʚʘʥʠʤʠ ʤʝʪʦʜʘʤʠ ʨʦʟʨʘʭʫʥʢʫ, ʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʜʦʚʽʨʯʦʾ ʚ̔ ʨʦʛʽʜʥʦʩʪʽ ʧʨʦʽʣʶʩʪ-

ʨʦʚʘʥʽ ʚ ʪʘʙʣʠʮʽ 3.1. ɺʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʽʚ 

"ʚʽʟʫʘʣʴʥʠʡ", "ʧʦʚʥʠʡ", "ʦʙʤʝʞʝʥʠʡ", "ʨʦʟ-

ʰʠʨʝʥʠʡ" ʽ "ʚʠʯʝʨʧʥʠʡ" ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 

3.4. 

 

3.3.2 KL 1 ʆʙʤʝʞʝʥʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

 

(1) KL1 ʚʽʜʧʦʚʽʜʘʻ ʥʘʩʪʫʧʥʦʤʫ ʩʪʘʥʫ ʽʥʬʦʨ-

ʤʘʪʠʚʥʦʩʪʽ: 

 

I) ʛʝʦʤʝʪʨʽʷ: ʟʘʛʘʣʴʥʘ ʛʝʦʤʝʪʨʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʽ 

ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʚʽʜʦʤʽ ʟ̔ : (ʘ) ʟʡʦʤʢʠ, ʘʙʦ 

(b) ʟ ʦʨʠʛʽʥʘʣʴʥʠʭ ʝʩʢʽʟʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʨʝʩʣʝʥʴ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʷʢ ʜʣʷ 

ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʪʘʢ ʽ ʜʣʷ ʙʫʜʴ-

ʷʢʠʭ ʧʦʜʘʣʴʰʠʭ ʤʦʜʠʬʽʢʘʮʽʡ. ʋ ʚʠʧʘʜʢʫ (b) 

ʩʣʽʜ ʧʝʨʝʚʽʨʷʪʠ ʥʘ ʤʽʩʮʽ ʜʦʩʪʘʪʥʶ ʚʠʙʽʨʢʫ ʷʢ 

ʨʦʟʤʽʨʽʚ ʟʘʛʘʣʴʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʪʘʢ ʽ ʨʦʟʤʽʨʽʚ 

ʝʣʝʤʝʥʪʽʚ; ʧʨʠ ʥʘʚ̫ʥʦʩʪʽ ʽʩʪʦʪʥʠʭ ʨʦʟʙʽʞʥʦ-

KL3: Full knowledge 

 

(2) The factors determining the appropriate 

knowledge level (i.e. KL1, KL2 or KL3) are: 

 

 

I) geometry: the geometrical properties of the 

structural system, and of such non-structural 

elements (e.g. masonry infill panels) as may 

affect structural response. 

 

 

II ) details: these include the amount and detail-

ing of reinforcement in reinforced concrete, 

connections between steel members, the con-

nection of floor diaphragms to lateral resisting 

structure, the bond and mortar jointing of ma-

sonry and the nature of any reinforcing ele-

ments in masonry. 

 

III ) materials: the mechanical properties of the 

constituent materials. 

 

(3) The knowledge level achieved determines 

the allowable method of analysis (see 4.4), as 

well as the values to be adopted for the confi-

dence factors (CF). The procedures for obtain-

ing the required data are given in 3.4. 

 

 

(4) The relationship between knowledge levels 

and applicable methods of analysis and confi-

dence factors is illustrated in Table 3.1. The 

definitions of the terms "visual", "full", "lim-

ited", "extended" and "comprehensive" in the 

Table are given in 3.4. 

 

 

3.3.2 KL1: Limited knowledge 

 

(1) KL1 corresponds to the following state of 

knowledge: 

 

I) geometry: the overall structural geometry 

and member sizes are known either (a) from 

survey, or (b) from original outline construc-

tion drawings used for both the original con-

struction and any subsequent modifications. In 

case (b), a sufficient sample of dimensions of 

both overall geometry and member sizes 

should be checked on site; if there are signifi-

cant discrepancies from the outline construc-
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ʈʽʚʝʥʴ ̔ʥʬʦʨʤʘ-

ʪʠʚʥʦʩʪʽ 

Knowledge Level 

ɻʝʦʤʝʪʨʽʷ 

Geometry 

ɼʝʪʘʣʽ 

Details 

ʄʘʪʝʨʽʘʣʠ 

Materials 

ʄʝʪʦʜʠ 

ʨʦʟʨʘʭʫʥʢʫ 

Analysis 

ʂʦʻʬʽʮʽʻʥʪ 

ʜʦʚʽʨʯʦ ʾ

ʚʽʨʦʛʽʜʥʽʩʪ ̔

CF 

KL1 

ɿ ʦʨʠʛʽʥʘʣʴʥʠʭ ʝʩʢʽ-

ʟʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʨʝʩʣʝʥʴ ʟ ʚʠʙʽʨʢʦ-

ʚʦʁ ʚʽʟʫʘʣʟ̔ʘʮʽʻʶ 

ʟʡʦʤʢʠ ʘʙʦ ʟ ʧʦʚʥʦ ʁ

ʟʡʦʤʢʦ  ʁ

 

From original outline 

construction drawings 

with sample visual 

survey or from full 

survey 

 

 

ɿʤʦʜʝʣʴʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ 

ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩ-

ʪʘʥʦʶ ʧʨʘʢʪʠʢʦ ʁʽ ʟ ʦʙʤʝ-

ʞʝʥʠʤ ʦʛʣʷʜʦʤ ʥʘ ʤʽʩʮʽ 

 

Simulated design in accord-

ance with relevant practice 

and from limited in siu 

inspection 

ɿʥʘʯʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʽ ʟʘ ʫʤʦʚ-

ʯʘʥʥʷʤ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ, 

ʜ̔ʁ ʯʠʭ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ,  ̔ʟ 

ʦʙʤʝʞʝʥʠʤ ʚʠʧʨʦʙʫʚʘʥʷʤ ʥʘ 

ʤʽʩʮʽ 

 

Default values in accordance with 

standards of the time of construc-

tion and from limited in-sitv testing 

LF-MRS CFKL1 

KL2 

ɿ ʥʝʧʦʚʥʠʭ ʦʨʠʛʥ̔ʘʣʴʥʠʭ 

ʜʝʪʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʨʝʩʣʝʥʴ ʟ ʦʙʤʝʞʝʥʠʤ 

ʦʛʣʷʜʦʤ ʥʘ ʤʽʩʮʽ ʘʙʦ ʟ 

ʨʦʟʰʠʨʝʥʠʤ ʦʛʣʷʜʦʤ ʥʘ 

ʤʽʩʮʽ 

 

From incomplete original 

detailed construction draw-

ings with limited in-sitv 

inspection or from extended 

in-sitv inspection 

 

ɿ ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʨʦʝʢʪʥʠʭ ʪʝʭ-

ʥʽʯʥʠʭ ʫʤʦʚ ʟ ʦʙʤʝʞʝʥʥʠʤʠ ʚʠ-

ʧʨʦʙʫʚʘʥʥʷʤʠ ʥʘ ʤʽʩʮʽ ʘʙʦ ʟ 

ʨʦʟʰʠʨʝʥʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ 

ʤʽʩʮʽ 

 

From original design specifications 

with limited in-situ testing or from 

extended in-situ testing 

 

ɺʩ̔ 

All  

 

CFKL2 

KL3 

ɿ ʦʨʠʛʽʥʘʣʴʥʠʭ ʜʝʪʘʣʥɹʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʨʝʩʣʝʥʴ ʟ 

ʦʙʤʝʞʝʥʠʤ ʦʛʣ̫ʜʦʤ ʥʘ 

ʤʽʩʮʽ ʘʙʦ ʟ ʚʠʯʝʨʧʥʠʤ 

ʦʛʣʷʜʦʤ ʥʘ ʤʽʩʮʽ 

 

From original detailed Con-

struction drawings with 

limited in-sitv inspection or 

from comprehensive in-situ 

inspection 

 

ɿ ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʨʦʪʦʢʦʣʚ̔ ʚʠ-

ʧʨʦʙʫʚʘʥʴ ʟ ʦʙʤʝʞʝʥʠʤ ʚʠʧʨʦʙʫ-

ʚʘʥʥʷʤ ʥʘ ʤʽʩʮʽ ʘʙʦ ʟ ʚʠʯʝʨʧʘʥʠʤ 

ʚʠʧʨʦʙʫʚʘʥʥʤ̫ ʥʘ ʤʽʩʮʽ 

 

From original test reports with 

limited in-sitv testing or from com-

prehensive in-situ testing 

 

ɺʩ̔ 

All  

 

CFKL3 

 

ʩʪʝʡ ʟ ʝʩʢʽʟʥʠʤ ʙʫʜʽʚʝʣʴʥʠʤ ʢʨʝʩʣʝʥʥʷʤ ʩʣʽʜ 

ʚʠʢʦʥʘʪʠ ʙʽʣʴʰ ʧʦʚʥʝ ʟʥʷʪʪʷ ʨʦʟʤʽʨʽʚ. 

 

ʊʘʙʣʠʮʷ 3.1: ʈʽʚʥʽ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʽ ʚʽʜ-

ʧʦʚʽʜʥʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ (LF: ʈʦʟʨʘʭʫʥʦʢ 

ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, MRS: ʈʦ-

ʟʨʘʭʫʥʦʢ ʤʦʜʘʣʴʥʦʛʦ ʩʧʝʢʪʨʫ ʨʝʘʢʮʽʾ) ʽ ʢʦ-

ʻʬʽʮʽʻʥʪʠ ʜʦʚʽʨʯʽ ʚʽʨʦʛʽʜʥʦʩʪʽ (CF) 

tion drawings, a fuller dimensional survey 

should be performed. 

 

Table 3.1: Knowledge levels and corre-

sponding methods of analysis (LF: Lateral 

Force procedure, MRS: Modal Response 

Spectrum analysis) and confidence factors 

(CF). 

ʇʈʀʄɯʊʂɸ ɿʥʘʯʝʥʥʷ, ʢʦʝʬʽʮʽʻʥʪʫ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜʥʦ-

ʩʪʽ, ʷʢʝ ʧʦʚʠʥʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʢʨʘʾʥʽ, ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʚ ʾʾ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʜʦʜʘʪʢʫ. ʈʝʢʦʤʝʥʜʦʚʘʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʻ 35,11KL =CF , 20,12KL =CF  ʽ 00,13KL =CF . 

 

ɯɯ) ʜʝʪʘʣʽ: ʜʝʪʘʣʽ ʢʦʥʩʪʨʫʢʮʽʾ ʥʝ ʩʪʘʶʪʴ ʚʽʜʦ-

ʤʠʤʠ ʟ ʜʝʪʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʨʝʩʣʝʥʴ ʽ ʤʦ-

ʞʫʪʴ ʙʫʪʠ ʜʦʧʫʱʝʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʟʤʦʜʝʣʴʦʚʘ-

ʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʚʠʯʘʡʥʦʾ ʧʨʘʢ-

ʪʠʢʠ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ; ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʦʙʤʝʞʝʥʽ ʦʛʣʷʜʠ ʚ ʥʘʡʙʽʣʴʰ 

ʢʨʠʪʠʯʥʠʭ ʝʣʝʤʝʥʪʘʭ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʪʦʛʦ, ʱʦʙ 

ʜʦʧʫʱʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʠ ʬʘʢʪʠʯʥʽʡ ʩʠʪʫʘʮʽʾ. 

ɯʥʘʢʰʝ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʠʡ ʦʛʣʷʜ ʥʘ ʤʩ̔ʮʽ. 

 

ɯɯɯ) ʤʘʪʝʨʽʘʣʠ: ʥʝʤʘʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʽʥʬʦʨ-

NOTE The values ascribed to the confidence factors to 

be used in a country may be found in its National An-

nex. The recommended values are 35,11KL =CF , 

20,12KL =CF  and 00,13KL =CF . 

 

II ) details: the structural details are not known 

from detailed construction drawings and may 

be assumed based on simulated design in ac-

cordance with usual practice at the time of 

construction, in this case, limited inspections in 

the most critical elements should be performed 

to check that the assumptions correspond to the 

actual situation. Otherwise, more extensive w-

situ inspection is required. 

 

 

III ) materials: no direct information on the me-
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ʤʘʮʽʾ ʧʨʦ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʷʢ ʟ ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʨʦʝʢʪʥʠʭ ʪʝʭ-

ʥʽʯʥʠʭ ʫʤʦʚ, ʪʘʢ ʽ ʟ ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʨʦʪʦʢʦʣʽʚ 

ʚʠʧʨʦʙʫʚʘʥʴ. ʅʝʦʙʭʽʜʥʦ ʧʨʠʡʥʷʪʠ ʟʥʘʯʝʥʥʷ 

ʟʘ ʫʤʦʚʯʘʥʥʷʤ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ, ʱʦ 

ʜʽʶʪʴ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ, ʽ ʩʫʧʨʦʚʦʜʠʪʠ ʾʭ 

ʦʙʤʝʞʝʥʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʥʘʡʙʽʣʴʰ ʢʨʠ-

ʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʤʩ̔ʮʽ. 

 

(2) ɿʽʙʨʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚʠʥʥʦ ʙʫʪʠ ʜʦʩʪʘʪ-

ʥʴʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʤʽʩʮʝʚʠʭ ʧʝʨʝʚʽʨʦʢ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʝʣʝʤʝʥʪʽʚ ʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʫʧʨʫʛʦʾ 

ʤʦʜʝʣʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʮʽʡ. 

 

(3) ʇʦʚʠʥʥʘ ʙʫʪʠ ʧʨʦʚʝʜʝʥʘ ʦʮ̔ʥʢʘ ʥʝʩʫʯʦʾ 

ʟʜʘʪʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʥʘ ʧʽʜʩʪʘʚʽ ʩʪʘʥʫ ʦʙ-

ʤʝʞʝʥʦʾ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  

ʣʽʥʽʡʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ï ʩʪʘʪʠʯʥʠʭ ʘʙʦ 

ʜʠʥʘʤʽʯʥʠʭ (ʜʠʚ. 4.4). 

 

3.3.3 KL 2: ɿʚʠʯʘʡʥʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ  

 

(1) KL2 ʚʽʜʧʦʚʽʜʘʻ ʥʘʩʪʫʧʥʦʤʫ ʩʪʘʥʫ ʽʥʬʦʨ-

ʤʘʪʠʚʥʦʩʪʽ: 

 

ɯ) ʛʝʦʤʝʪʨʽʷ: ʟʘʛʘʣʴʥʘ ʛʝʦʤʝʪʨʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʽ 

ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʚʽʜʦʤʽ ʘʙʦ (ʘ) ʟ ʨʘʩʰʠʨʝʥʦʾ 

ʟʡʦʤʢʠ, ʘʙʦ (b) ʟ ʝʩʢʽʟʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʨʝʩ-

ʣʝʥʴ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʷʢ ʜʣʷ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʙʫ-

ʜʽʚʥʠʮʪʚʘ, ʪʘʢ ʽ ʜʣʷ ʽʥʰʠʭ ʧʦʜʘʣʴʰʠʭ ʟʤʽʥ. ʋ 

ʚʠʧʘʜʢʫ (b) ʩʣʽʜ ʧʝʨʝʚʽʨʷʪʠ ʥʘ ʤʽʩʮʽ ʜʦʩʪʘʪʥʶ 

ʚʠʙʽʨʢʫ ʷʢ ʨʦʟʤʽʨʽʚ ʟʘʛʘʣʴʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʪʘʢ ʽ 

ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ; ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʫʪʪʻʚʠʭ ʨʦʟ-

ʙʽʞʥʦʩʪʝʡ ʟ ʝʩʢʽʟʥʠʤʠ ʙʫʜʽʚʝʣʴʥʠʤʠ ʢʨʝʩʣʝʥ-

ʥʷʤʠ ʩʣʽʜ ʚʠʢʦʥʘʪʠ ʧʦʚʥʽʰʝ ʟʥʷʪʪʷ ʨʦʟʤʨ̔ʽʚ. 

 

 

ɯɯ) ʜʝʪʘʣʽ: ʜʝʪʘʣʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʦʤʽ ʘʙʦ ʟ 

ʨʦʟʰʠʨʝʥʦʛʦ ʦʛʣʷʜʫ ʥʘ ʤʽʩʮʽ, ʘʙʦ ʟ ʥʝʧʦʚʥʠʭ 

ʜʝʪʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʨʝʩʣʝʥʴ. ʋ ʦʩʪʘʥʥʴ-

ʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʚʠʢʦʥʘʪʠ ʦʙʤʝʞʝʥʠʡ ʦʛʣʷʜ 

ʥʘ ʤʽʩʮʽ ʚ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʭ ʝʣʝʤʝʥʪʘʭ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦʩʪʫʧʥʦʾ ʥ̔ʬʦʨʤʘʮʽʾ 

ʬʘʢʪʠʯʥʽʡ ʩʠʪʫʘʮʽʾ. 

 

ɯɯɯ) ʤʘʪʝʨʽʘʣʠ: ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʤʝʭʘʥʽʯʥʽ ʚʣʘ-

ʩʪʠʚʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʪʫʧʥʘ ʘʙʦ 

ʟ ʨʦʟʰʠʨʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʤʽʩʮʽ, ʘʙʦ ʟ 

ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʨʦʝʢʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ. ʋ 

ʮʦɹʤʫ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝ-

ʩʪʠ ʦʙʤʝʞʝʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʤʽʩʮʽ. 

 

chanical properties of the construction materi-

als is available, either from original design 

specifications or from original test reports. De-

fault values should be assumed in accordance 

with standards at the time of construction, ac-

companied by limited in-situ testing in the 

most critical elements. 

 

 

(2) The information collected should be suffi-

cient for performing local verifications of ele-

ment capacity and for setting up a linear struc-

tural analysis model. 

 

(3) Structural evaluation based on a state of 

limited knowledge should be performed 

through linear analysis methods, either static or 

dynamic (see 4.4). 

 

 

3.3.3 KL2: Normal knowledge 

 

(1) KL2 corresponds to the following state of 

knowledge: 

 

I) geometry: the overall structural geometry 

and member sizes are known either (a) from an 

extended survey or (b) from outline construc-

tion drawings used for both the original con-

struction and any subsequent modifications. In 

case (b), a sufficient sample of dimensions of 

both overall geometry and member sizes 

should be checked on site; if there are signifi-

cant discrepancies from the outline construc-

tion drawings, a fuller dimensional survey is 

required. 

 

II ) details: the structural details are known ei-

ther from extended in-situ inspection or from 

incomplete detailed construction drawings In 

the latter case, limited in-situ inspections in the 

most critical elements should be performed to 

check that the available information corre-

sponds to the actual situation. 

 

III ) materials: information on the mechanical 

properties of the construction materials is 

available either from extended in-situ testing or 

from original design specifications. In this lat-

ter case, limited in-situ testing should be per-

formed. 

 



ʧʨ ɼʉʊʋ-ʅ ɹ EN 1998-3:201ʍ   

 

19 

 

(2) ɿʽʙʨʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚʠʥʥʦ ʙʫʪʠ ʜʦʩʠʪʴ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʤʽʩʮʝʚʠʭ ʧʝʨʝʚʽʨʦʢ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʝʣʝʤʝʥʪʽʚ ʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʣʽʥʽʡʥʦʾ ʘʙʦ 

ʥʝʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

 

(3) ʆʮʽʥʢʫ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʘ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʦʛʦ ʨʽʚʥʷ ʽʥʬʦʨʤʘʪʠ-

ʚʥʦʩʪʽ ʤʦʞʣʠʚʦ ʚʠʢʦʥʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  

ʣʽʥʽʡʥʦʛʦ ʘʙʦ ʥʝʣʽʥʽʡʥʦʛʦ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ 

ʩʪʘʪʠʯʥʦʛʦ ʘʙʦ ʜʠʥʘʤʽʯʥʦʛʦ (ʜʠʚ. 4.4). 

 

3.3.4 KL3: ʇʦʚʥʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ  

 

(1) KL3 ʚʽʜʧʦʚʽʜʘʻ ʥʘʩʪʫʧʥʦʤʫ ʩʪʘʥʫ ʽʥʬʦʨ-

ʤʘʪʠʚʥʦʩʪʽ: 

 

I) ʛʝʦʤʝʪʨʽʷ: ʟʘʛʘʣʴʥʘ ʛʝʦʤʝʪʨʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʽ 

ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʚʽʜʦʤʽ ʘʙʦ (ʘ) ʟ ʚʠʯʝʨʧʥʦʾ 

ʟʡʦʤʢʠ, ʘʙʦ (b) ʟ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ ʝʩʢʽʟʥʠʭ ʙʫ-

ʜʽʚʝʣʴʥʠʭ ʢʨʝʩʣʝʥʴ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʷʢ ʜʣʷ 

ʩʧʦʨʫʜʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʘʢ ʽ ʜʣʷ ʽʥʰʠʭ 

ʧʦʜʘʣʴʰʠʭ ʟʤʽʥ. ʋ ʚʠʧʘʜʢʫ (b) ʩʣʽʜ ʧʝʨʝʚʽʨʷ-

ʪʠ ʥʘ ʤʽʩʮʽ ʜʦʩʪʘʪʥʶ ʚʠʙʽʨʢʫ ʷʢ ʟʘʛʘʣʴʥʦʾ ʛʝ-

ʦʤʝʪʨʽʾ, ʪʘʢ ʽ ʨʦʟʤʽʨʽʚ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ; ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʽʩʪʦʪʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʟ ʝʩʢʽʟʥʠʤʠ 

ʙʫʜʽʚʝʣʴʥʠʤʠ ʢʨʝʩʣʝʥʥʷʤʠ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʝ ʟʥʷʪʪʷ ʨʦʟʤʨ̔ʽʚ. 

 

ɯɯ) ʜʝʪʘʣʽ: ʜʝʪʘʣʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʦʤʽ ʘʙʦ ʟ ʚʠ-

ʯʝʨʧʥʦʛʦ ʦʛʣʷʜʫ ʥʘ ʤʽʩʮʽ, ʘʙʦ ʟ ʥʘʙʦʨʫ ʜʝ-

ʪʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʨʝʩʣʝʥʴ. ʋ ʦʩʪʘʥʥʴʦʤʫ 

ʚʠʧʘʜʢʫ, ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʦʙʤʝʞʝʥʽ ʦʛʣʷʜʠ ʥʘ 

ʤʽʩʮʽ ʚ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʭ ʝʣʝʤʝʥʪʘʭ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦʩʪʫʧʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʬʘʢʪʠʯʥ̔ʡ ʩʠʪʫʘʮʽʾ. 

 

ɯɯɯ) ʤʘʪʝʨʽʘʣʠ: ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʤʝʭʘʥʽʯʥʽ ʚʣʘ-

ʩʪʠʚʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʪʫʧʥʘ ʘʙʦ 

ʟ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʚʠʧʨʦʙʫʚʘʥ ɹʥʘ ʤʽʩʮʽ, ʘʙʦ ʟ 

ʬʘʢʪʠʯʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʚʠʧʨʦʙʫʚʘʥʴ. ʋ  ʦʩʪʘʥ-

ʥʴʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʚʠʢʦʥʘʪʠ ʦʙʤʝʞʝʥʠʡ 

ʦʙôʻʤ ʚʠʧʨʦʙʫʚʘʥ ɹʥʘ ʤʽʩʮʽ. 

 

(2)   ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ 3.3.3(2). 

 

(3)   ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ 3.3.3(3). 

 

3.4 ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʨʽʚʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ 

 

3.4.1 ɻʝʦʤʝʪʨʽʷ 

 

3.4.1.1 ɽʩʢʽʟʥʽ ʙʫʜʽʚʝʣʴʥʽ ʢʨʝʩʣʝʥʥʷ 

(2) The information collected should be suffi-

cient for performing local verifications of ele-

ment capacity and for setting up a linear or 

nonlinear structural model. 

 

(3) Structural evaluation based on this state of 

knowledge may be performed through either 

linear or nonlinear analysis methods, either 

static or dynamic (see 4.4) 

 

 

3.3.4 KL3: Full knowledge 

 

(1) KL3 corresponds to the following state of 

knowledge: 

 

I) geometry: the overall structural geometry 

and member sizes are known either (a) from a 

comprehensive survey or (b) from the com-

plete set of outline construction drawings used 

for both the original construction and any sub-

sequent modifications. In case (b), a sufficient 

sample of both overall geometry and member 

sizes should be checked on site; if there are 

significant discrepancies from the outline con-

struction drawings, a fuller dimensional survey 

is required 

 

II ) details: the structural details are known ei-

ther from comprehensive in-situ inspection or 

from a complete set of detailed construction 

drawings. In the latter case, limited in-situ in-

spections in the most critical elements should 

be performed to check that the available infor-

mation corresponds to the actual situation. 

 

III ) materials: information on the mechanical 

properties of the construction materials is 

available either from comprehensive in-situ 

testing or from original test reports. In this lat-

ter case, limited in-situ testing should be per-

formed. 

 

(2)   3.3.3(2) applies. 

 

(3)   3.3.3(3) applies 

 

3.4 Identification of the Knowledge Level  

 

3.4.1 Geometry 

 

3.4.1.1 Outline construction drawings 
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(1) ɽʩʢʽʟʥʠʤʠ ʙʫʜʽʚʝʣʴʥʠʤʠ ʢʨʝʩʣʝʥʥʷʤʠ ʻ 

ʜʦʢʫʤʝʥʪʠ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʛʝʦʤʝʪʨʽʶ ʢʦʥʩʪʨʫ-

ʢʮʽʾ, ʜʦʟʚʦʣʷʶʯʠ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʝʩʫʯʽ ʝʣʝ-

ʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ, ʽ ʾʭ ʨʦʟʤʽʨʠ, ʘ ʪʘʢʦʞ ʢʦʥʩ-

ʪʨʫʢʪʠʚʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʧʦʚʠʥʥʘ ʚʠʪʨʠʤʫʚʘʪʠ 

ʷʢ ʚʝʨʪʠʢʘʣʴʥʽ, ʪʘʢ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʜʽʾ ʥʘʚʘʥ-

ʪʘʞʝʥʴ. 

 

3.4.1.2 ɼʝʪʘʣʴʥʽ ʙʫʜʽʚʝʣʴʥʽ ʢʨʝʩʣʝʥʥʷ 

 

(1) ɼʝʪʘʣʴʥʠʤʠ ʢʨʝʩʣʝʥʥʷʤʠ ʻ ʜʦʢʫʤʝʥʪʠ, ʷʢʽ 

ʦʧʠʩʫʶʪʴ ʛʝʦʤʝʪʨʽʶ ʢʦʥʩʪʨʫʢʮʽʾ, ʜʦʟʚʦʣʷʶʯʠ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʝʩʫʯʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ, ʽ 

ʾʭ ʨʦʟʤʽʨʠ, ʘ ʪʘʢʦʞ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʩʠʩʪʝʤʫ, 

ʷʢʘ ʧʦʚʠʥʥʘ ʚʠʪʨʠʤʫʚʘʪʠ ʷʢ ʚʝʨʪʠʢʘʣʴʥʽ, ʪʘʢ ʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʴ. ʂʨʽʤ ʪʦʛʦ, ʚʦ-

ʥʠ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʝʪʘʣʽ (ʷʢ ʚʢʘʟʘʥʦ 

ʚ 3.3.1(2)). 

 

3.4.1.3 ɺʽʟʫʘʣʴʥʘ ʟʡʦʤʢʘ 

 

(1) ɺʽʟʫʘʣʴʥʘ ʟʡʦʤʢʘ ʻ ʧʨʦʮʝʜʫʨʦʶ ʧʝʨʝʚʽʨʢʠ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʬʘʢʪʠʯʥʦʶ ʛʝʦʤʝʪʨʽʻʶ 

ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʜʦʩʪʫʧʥʠʤʠ ʝʩʢʽʟʥʠʤʠ ʙʫʜʽʚʝʣʴ-

ʥʠʤʠ ʢʨʝʩʣʝʥʥʷʤʠ. ʉʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʚʠʙʽʨʢʦʚʽ 

ʛʝʦʤʝʪʨʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʚʠʙʨʘʥʠʭ ʝʣʝʤʝ-

ʥʪʘʭ. ʄʦʞʣʠʚʽ ʟʤʽʥʠ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ 

ʤʘʪʠ ʤʽʩʮʝ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ ʘʙʦ ʧʽʩʣʷ ʡʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ, ʧʽʜʣʷʛʘʶʪʴ ʟʡʦʤʮʽ ʚʜ̔ʧʦʚʽʜʥʦ ʜʦ 

ʧʫʥʢʪʫ 3.4.1.4. 

 

3.4.1.4 ʇʦʚʥʘ ʟʡʦʤʢʘ 

 

(1) ʇʦʚʥʘ ʟʡʦʤʢʘ ʻ ʧʨʦʮʝʜʫʨʦʶ, ʚ ʨʝʟʫʣʪɹʘʪʽ 

ʷʢʦʾ ʩʢʣʘʜʘʶʪʴʩʷ ʙʫʜʽʚʝʣʴʥʽ ʢʨʝʩʣʝʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʝʩʫʯʽ ʝʣʝʤʝʥʪʠ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʽ ʾʭ ʨʦʟʤʽʨʠ, ʘ ʪʘʢʦʞ ʢʦʥʩʪʨʫʢʪʠ-

ʚʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʧʦʚʠʥʥʘ ʚʠʪʨʠʤʫʚʘʪʠ ʷʢ ʚʝ-

ʨʪʠʢʘʣʴʥʽ, ʪʘʢ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʜʽʾ. 

 

3.4.2 ɼʝʪʘʣʽ 

 

(1) ɺ ʭʦʜʽ ʦʛʣʷʜʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ 

ʥʘʩʪʫʧʥʽ ʥʘʜʽʡʥʽ ʥʝʨʫʡʥʫʶʯʽ ʤʝʪʦʜʠ: 

 

3.4.2.1 ʄʦʜʝʣʚʁʘʥʥ  ̫ʧʨʦʝʢʪʫ 

 

(1) ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʝʢʪʫ ʻ ʧʨʦʮʝʜʫʨʦʶ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʽ ʨʦʟ-

ʤʽʱʝʥʥʷ ʘʨʤʫʚʘʥʥʷ, ï ʷʢ ʚ ʧʦʚʟʜʦʚʞʥʴʦʤʫ, 

ʪʘʢ ʽ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʽ ï ʫ ʚʩʽʭ ʝʣʝʤʝʥ-

 

(1) The outline construction drawings are those 

documents that describe the geometry of the 

structure, allowing for identification of struc-

tural components and their dimensions, as well 

as the structural system to resist both vertical 

and lateral actions. 

 

 

3.4.1.2 Detailed construction drawings 

 

(1) The detailed drawings are those documents 

that describe the geometry of the structure, al-

lowing for identification of structural compo-

nents and their dimensions, as well as the 

structural system to resist both vertical and lat-

eral actions. In addition, they contain infor-

mation about details (as specified in 3.3.1(2)). 

 

 

3.4.1.3 Visual survey 

 

(1) A visual survey is a procedure for checking 

correspondence between the actual geometry 

of the structure with the available outline con-

struction drawings. Sample geometry meas-

urements on selected elements should be car-

ried out. Possible structural changes which 

may have occurred during or after construction 

should be subjected to a survey as in 3.4.1.4. 

 

 

3.4.1.4 Full survey 

 

(1) A full survey is a procedure resulting in the 

production of structural drawings that describe 

the geometry of the structure, allowing for 

identification of structural components and 

their dimensions, as well as the structural sys-

tem to resist both vertical and lateral actions. 

 

3.4.2 Details 

 

(1) Reliable non-destructive methods may be 

adopted in the inspections specified as follows: 

 

3.4.2.1 Simulated design 

 

(1) A simulated design is a procedure resulting 

in the definition of the amount and layout of 

reinforcement, both longitudinal and trans-

verse, in all elements participating in the verti-
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ʪʘʭ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʽʡʢʦʩʪʽ 

ʙʫʜʽʚʣʽ ʷʢ ʜʦ ʚʝʨʪʠʢʘʣʴʥʠʭ, ʪʘʢ ʽ ʜʦ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʠʭ ʚʧʣʠʚʽʚ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʣʽʜ 

ʟʜʽʡʩʥʶʚʘʪʠ ʥʘ ʧʽʜʩʪʘʚʽ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫ-

ʤʝʥʪʽʚ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ, ʘʢʪʫʘʣʴʥʦʛʦ ʥʘ 

ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ. 

 

3.4.2.2 ʆʙʤʝʞʝʥʝ ʦʙʩʪʝʞʝʥʥʷ ʥʘ ʤʽʩʮʽ 

 

(1) ʆʙʤʝʞʝʥʠʡ ʦʛʣʷʜ ʥʘ ʤʽʩʮʽ ʻ ʧʨʦʮʝʜʫʨʦʶ 

ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʬʘʢʪʠʯʥʠʤʠ ʜʝ-

ʪʘʣʷʤʠ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʜʦʩʪʫʧʥʠʤʠ ʜʝʪʘʣʴʥʠʤʠ 

ʙʫʜʽʚʝʣʴʥʠʤʠ ʢʨʝʩʣʝʥʥʷʤʠ ʘʙʦ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʝʢʪʫ ʚ ʧʫʥʢʪʽ 3.4.2.1. ʎʝ 

ʚʢʣʶʯʘʻ ʚʠʢʦʥʘʥʥʷ ʦʛʣʷʜʽʚ, ʷʢ ʚʢʘʟʘʥʦ ʚ 

3.4.4(1)ʈ. 

 

3.4.2.3 ʈʦʟʰʠʨʝʥʝ ʦʙʩʪʝʞʝʥʥʷ ʥʘ ʤʽʩʮʽ 

 

(1) ʈʦʟʰʠʨʝʥʠʡ ʦʛʣʷʜ ʥʘ ʤʽʩʮʽ ʻ ʧʨʦʮʝʜʫʨʦʶ, 

ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʦʨʠʛʽʥʘʣʴʥʽ ʜʝʪʘʣʴʥʽ ʙʫʜʽʚʝʣʴʥʽ ʢʨʝʩʣʝʥʥʷ ʥʝ-

ʜʦʩʪʫʧʥʽ. ʎʝ ʩʧʨʠʯʠʥʷʻ ʟʘ ʩʦʙʦʶ ʚʠʢʦʥʘʥʥʷ 

ʦʛʣʷʜʽʚ, ʷʢ ʚʢʘʟʘʥʦ ʚ ʧʫʥʢʪʽ 3.4.4(1)ʈ. 

 

3.4.2.4 ʇʦʚʥʝ ʦʙʩʪʝʞʝʥʥʷ ʥʘ ʤʽʩʮʽ 

 

(1) ɺʠʯʝʨʧʥʠʡ ʦʛʣʷʜ ʥʘ ʤʽʩʮʽ ʻ ʧʨʦʮʝʜʫʨʦʶ, 

ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʦʨʠʛʽʥʘʣʴʥʽ ʜʝʪʘʣʴʥʽ ʙʫʜʽʚʝʣʴʥʽ ʢʨʝʩʣʝʥʥʷ ʥʝ-

ʜʦʩʪʫʧʥʽ, ʽ ʢʦʣʠ ʧʦʪʨʽʙʥʠʡ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽ-

ʚʝʥʴ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ. ʎʝ ʩʧʨʠʯʠʥʷʻ ʟʘ ʩʦʙʦʶ 

ʚʠʢʦʥʘʥʥʷ ʦʛʣʷʜʽʚ, ʷʢ ʚʢʘʟʘʥʦ ʚ 3.4.4(1)ʈ. 

 

3.4.3 ʄʘʪʝʨʽʘʣʠ 

 

3.4.3.1 ʈʫʡʥʽʚʥʝ ʽ ʥʝʨʫʡʥʫʶʯʝ ʚʠʧʨʦʙʫʚʘʥ-

ʥ  ̫

 

(1) ʉʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʨʫʡʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʚʠʧʨʦʙʫʚʘʥʴ (ʥʘʧʨʠ-

ʢʣʘʜ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʦʙʩʪʫʢʫʚʘʥʥʷʤ ʤʦʣʦʪʢʦʤ 

ʐʤʽʜʪʘ, ʽ ʪ. ʜ.); ʧʨʦʪʝ ʪʘʢʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʦʢʨʝʤʦ, ʘ ʫ ʧʦ̒ ʜʥʘʥʥʽ ʟ 

ʨʫʡʥʽʚʥʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ. 

 

3.4.3.2 ʆʙʤʝʞʝʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʤʽʩʮʽ 

 

(1) ʆʙʤʝʞʝʥʘ ʧʨʦʛʨʘʤʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʤʽʩ-

ʮʽ ï ʻ ʧʨʦʮʝʜʫʨʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʚʟʷʪʦʶ 

ʘʙʦ ʽʟ ʩʪʘʥʜʘʨʪʽʚ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ, ʘʙʦ ʟ 

cal and lateral resistance of the building. The 

design should be carried out based on regulato-

ry documents and state of the practice used at 

the time of construction. 

 

 

 

3.4.2.2 Limited in -situ inspection 

 

(1) A limited in-situ inspection is a procedure 

for checking correspondence between the actu-

al details of the structure with either the avail-

able detailed construction drawings or the re-

sults of the simulated design in 3.4.2.1. This 

entails performing inspections as indicated in 

3.4.4(1)P. 

 

3.4.2.3 Extended in-situ inspection 

 

(1) An extended in-situ inspection is a proce-

dure used when the original detailed construc-

tion drawings are not available. This entails 

performing inspections as indicated in 

3.4.4(1)P 
 

3.4.2.4 Comprehensive in-situ inspection 

 

(1) A comprehensive in-situ inspection is a 

procedure used when the original detailed con-

struction drawings are not available and when 

a higher knowledge level is pursued. This en-

tails performing inspections as indicated in 

3.4.4(1)P. 

 

3.4.3 Materials 

 

3.4.3.1 Destructive and non-destructive test-

ing 

 

(1) Use of non-destructive test methods (e.g., 

Schmidt hammer test, etc.) should be consid-

ered, however such tests should not be used in 

isolation, but only in conjunction with destruc-

tive tests. 

 

 

3.4.3.2 Limited in -situ testing 

 

(1) A limited programme of in-situ testing is a 

procedure for complementing the information 

on material properties derived either from 

standards at the time of construction, or from 
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ʦʨʠʛʥ̔ʘʣʴʥʠʭ ʧʨʦʝʢʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ, ʘʙʦ 

ʟ ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʎʝ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʚʠʧʨʦ-

ʙʫʚʘʥʴ, ʷʢ ʚʢʘʟʘʥʦ ʚ 3.4.4(1)ʈ. ʇʨʦʪʝ, ʷʢʱʦ 

ʟʥʘʯʝʥʥʷ, ʦʪʨʠʤʘʥʽ ʟ ʚʠʧʨʦʙʫʚʘʥʴ, ʚʠʷʚʣʷ-

ʶʪʴʩʷ ʥʠʞʯʠʤʠ ʟʘ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦ-

ʚʫʁʪʴʩʷ ʟʘ ʫʤʦʚʯʘʥʥʷʤ ʚ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʩʪʘ-

ʥʜʘʨʪʘʤʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ, ʪʦ 

ʧʦʪʨʽʙʥʝ ʚʠʢʦʥʘʥʥʷ ʨʦʟʰʠʨʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥɹ 

ʥʘ ʤʩ̔ʮʽ. 

 

3.4.3.3 ʈʦʟʰʠʨʝʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʤʽʩʮʽ 

 

(1) ʈʦʟʰʠʨʝʥʘ ʧʨʦʛʨʘʤʘ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʤʽʩʮʽ 

ʻ ʧʨʦʮʝʜʫʨʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʣʠ 

ʥʽ ʦʨʠʛʽʥʘʣʴʥʽ ʧʨʦʝʢʪʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ, ʥʽ 

ʧʨʦʪʦʢʦʣʠ ʚʠʧʨʦʙʫʚʘʥʴ ʥʝ ʻ ʜʦʩʪʫʧʥʠʤʠ. ɺ 

ʮʽʡ ʩʠʪʫʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʚʠʧʨʦʙʫʚʘʥ-

ʥ ̫ʷʢ ʚʢʘʟʘʥʦ ʚ 3.4.4(1)ʈ. 

 

3.4.3.4 ʇʦʚʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʤʽʩʮʽ 

 

(1) ɺʠʯʝʨʧʥʘ ʧʨʦʛʨʘʤʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʤʽʩ-

ʮʽ, ʻ ʧʨʦʮʝʜʫʨʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʢʦʣʠ ʥʽ ʦʨʠʛʽʥʘʣʴʥʽ ʧʨʦʝʢʪʥʽ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ, 

ʥʽ ʧʨʦʪʦʢʦʣʠ ʚʠʧʨʦʙʫʚʘʥʴ ʥʝ ʻ ʜʦʩʪʫʧʥʠʤʠ, ʽ 

ʢʦʣʠ ʧʦʪʨʽʙʥʠʡ ʚʠʱʠʡ ʨʽʚʝʥʴ ʟʥʘʥʥʷ. ʎʝ 

ʩʧʨʠʯʠʥʷʻ ʟʘ ʩʦʙʦʶ ʚʠʢʦʥʘʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ 

ʷʢ ʚʢʘʟʘʥʦ ʚ 3.4.4(1)ʈ. 

 

3.4.4 ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʦʙʩʪʝʞʝʥʴ ʽ ʚʠʧʨʦ-

ʙʫʚʘʥʴ 

 

(1)ʈ ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʽʚʥʽʚ ʦʛʣʷʜʫ ʽ ʚʠʧʨʦʙʫʚʘʥʴ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʮʝʥʪʥʦʾ ʯʘʩʪʢʠ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʠʪʠ ʜʣʷ ʟ̫ -

ʩʫʚʘʥʥʷ ʜʝʪʘʣʝʡ, ʘ ʪʘʢʦʞ ʚʽʜ ʯʠʩʣʘ ʟʨʘʟʢʽʚ ʤʘ-

ʪʝʨʽʘʣʽʚ ʥʘ ʧʦʚʝʨʭ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʽʜʽʙʨʘʪʠ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʴ. 

 
ʇʈʀʄɯʊʂɸ ʆʙ'ʻʤ ʦʙʩʪʝʞʝʥʴ ʽ ʚʠʧʨʦʙʫʚʘʥʴ, ʜʣʷ ʢʦʥʢ-

ʨʝʪʥʦʾ ʢʨʘʾʥʠ, ʚʢʘʟʫʻʪʴʩʷ ʚ ʾʾ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ɼʦʜʘʪʢʫ. 

ɼʣʷ ʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘ-

ʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.2. ʄʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ 

ʚʠʧʘʜʢʠ, ʱʦ ʚʠʤʘʛʘʁ ʪʴ ʟʙʽʣʴʰʝʥʥʷ ʜʝʷʢʠʭ ʟ ʥʠʭ. ʎʽ 

ʚʠʧʘʜʢʠ ʙʫʜʫʪʴ ʚʢʘʟʘʥʽ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ɼʦʜʘʪʢʫ. 

 

 

 

 

 

 

 

original design specifications, or from original 

test reports. This entails performing tests as 

indicated in 3.4.4(1)P. However, if values from 

tests are lower than default values in accord-

ance with standards of the time of construction, 

an extended in-situ testing is required. 

 

 

 

 

 

3.4.3.3 Extended in-situ testing 

 

(1) An extended programme of in-situ testing 

is a procedure for obtaining information when 

neither the original design specification nor the 

test reports are available. This entails perform-

ing tests as indicated in 3.4.4(1)P.  

 

 

3.4.3.4 Comprehensive in-situ testing 

 

(1) A comprehensive programme of in-situ 

testing is a procedure for obtaining information 

when neither the original design specification 

nor the test reports are available and when a 

higher knowledge level is pursued. This entails 

performing tests as indicated in 3.4.4(1)P. 

 

 

3.4.4 Definition of the levels of inspection 

and testing 

 

(1)P The classification of the levels of inspec-

tion and testing depend on the percentage of 

structural elements that have to be checked for 

details, as well as on the number of material 

samples per floor that have to taken for testing. 

 

 
NOTE The amount of inspection and testing to be used 

in a countiy inay be found in its National Annex. For 

ordinary situations the recommended minimum values 

are given in Table 3.2. There might be cases requiring 

modifications to increase some of them. These cases will 

be indicated in the National Annex. 

 

 

 

 

 

 

 



ʧʨ ɼʉʊʋ-ʅ ɹ EN 1998-3:201ʍ   

 

23 

 

 

ʈʽʚʝʥʴ ʦʙʩʪʝʞʝʥʴ  ̔ʚʠʧʨʦʙʫʚʘʥɹ 

Level of inspection and testing 

ʆʙʩʪʝʞʝʥʥʷ (ʜʝʪʘʣʝʡ) 

Inspection (of details)  

ɺʠʧʨʦʙʫʚʘʥʥʷ (ʤʘʪʝʨʽʘʣʽʚ) 

Testing (of materials) 

ɼʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʦʩʥʦʚʥʠʭ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ (ʙʘʣʢʘ, ʢʦʣʦʥʘ, ʩʪʽʥʘ): 

For each type of primary element (beam, column, wall): 

ʇʨʦʮʝʥʪʥʘ ʯʘʩʪʢʘ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʜʝʪʘʣʴʥʦ 

Percentage of elements that are  

checked for details 

ʏʠʩʣʦ ʟʨʘʟʢʽʚ ʤʘʪʝʨʽʘʣʫ ʥʘ ʧʦ-

ʚʝʨʭ 

 

Material samples per floor 

ʆʙʤʝʞʝʥʠʡ Limited  20 1 

ʈʦʟʰʠʨʝʥʠʡ Extended  50 2 

ʇʦʚʥʠʡ Comprehensive  80 3 
 

ʊʘʙʣʠʮʷ 3.2: ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʤʽʥʽʤʘʣʴʥʽ 

ʚʠʤʦʛʠ ʜʣʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʦʙʩʪʝʞʝʥʴ ʽ ʚʠ-

ʧʨʦʙʫʚʘʥʴ. 

Table 3.2: Recommended minimum re-

quirements for different levels of inspection 

and testing. 

3.5 ʂʦʝʬʽʮʽʻʥʪʠ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜʥʽʩʪ ̔

 

(1)ʈ ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʩʥʫʯʁʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʤʽʮʥʽʩʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʷʢʱʦ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʨʽʙʥʦ ʧʦʨʽʚʥʶʚʘ-

ʪʠ ʟ ʚʠʤʦʛʘʤʠ ʧʦ ʥʘʜʽʡʥʦʩʪʽ, ʩʝʨʝʜʥʽ ʟʥʘʯʝʥ-

ʥʷ, ʦʪʨʠʤʘʥʽ ʟ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʤʽʩʮʽ ʽ ʟ ʜʦʜʘʪ-

ʢʦʚʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, ʤʘʶʪʴ ʙʫʪʠ ʨʦʟʜʽ-

ʣʝʥʽ ʥʘ ʢʦʝʬʽʮʽʻʥʪʠ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜʥʽʩʪ,̔ ʉF, 

ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.1 ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʚʥ ʁ

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ (ʜʠʚ. 2.2.1(5)ʈ). 

 

(2)ʈ ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʧʦʚʠʥ-

ʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʤʽʮʥʦʩʪʽ) ʧʣʘʩʪʠʯʥʠʭ ʝʣʝʤʝʥ-

ʪʽʚ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʨʠʭʢʽ 

ʢʦʤʧʦʥʝʥʪʠ/ʤʝʭʘʥʽʟʤʠ, ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʧʫʥʢʪʽ 4.5.1(1)ʈ(b), ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʽʩʥʫʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʪʨʠʤʘʥʽ ʟ ʚʠ-

ʧʨʦʙʫʚʘʥʴ ʥʘ ʤʽʩʮʽ ʽ ʟ ʜʦʜʘʪʢʦʚʠʭ ʜʞʝʨʝʣ ʽʥ-

ʬʦʨʤʘʮʽʾ, ʧʦʪʨʽʙʥʦ ʧʦʤʥʦʞʠʪʠ ʥʘ ʢʦʝʬʽʮʽʻʥʪ 

ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ ʉF, ʧʨʠʚʝʜʝʥʫ ʚ ʪʘʙʣʠʮʽ 

3.1 ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ. 

 

4 ʆʎɯʅʂɸ ʉʊɸʅʋ 

 

4.1  ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

 

(1) ʆʮʽʥʢʘ ʩʪʘʥʫ ʻ ʢʽʣʴʢʽʩʥʦʶ ʧʨʦʮʝʜʫʨʦʶ 

ʧʝʨʝʚʽʨʢʠ ʪʦʛʦ, ʯʠ ʙʫʜʝ ʜʘʥʘ ʧʦʰʢʦʜʞʝʥʘ ʘʙʦ 

ʥʝʧʦʰʢʦʜʞʝʥʘ ʙʫʜʽʚʣ ̫ ʟʘʜʦʚʦʣʴʥʷʪʠ ʢʨʠ-

ʪʝʨʽʷʤ ʧʦʪʨʽʙʥʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ, ʷʢʠʡ ʚʽ-

ʜʧʦʚʽʜʘʻ ʜʘʥʦʤʫ ʩʝʡʩʤʽʯʥʦʤʫ ʚʧʣʠʚʫ, ʷʢ ʚʢʘ-

ʟʘʥʦ ʚ 2.1. 

 

(2)ʈ ɼʘʥʠʡ ʉʪʘʥʜʘʨʪ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʮʽʥʢʠ 

3.5 Confidence factors 

 

(1)P To determine the properties of existing 

materials to be used in the calculation of the 

capacity, when capacity is to be compared with 

demand for safety verification, the mean values 

obtained from in-situ tests and from the addi-

tional sources of information, shall be divided 

by the confidence factor, CF, given in Table 

3.1 for the appropriate knowledge level (see 

2.2.1(5)P). 

 

 

(2)P To determine the properties to be used in 

the calculation of the force capacity (strength) 

of ductile components delivering action effects 

to brittle components/ mechanisms, for use in 

4.5.1(l)P(b), the mean value properties of ex-

isting materials obtained from in-situ tests and 

from the additional sources of information, 

shall be multiplied by the confidence factor, 

CF, given in Table 3.1 for the appropriate 

knowledge level. 

 

 

4 ASSESSMENT 

 

4.1 General 

 

(1) Assessment is a quantitative procedure for 

checking whether an existing undamaged or 

damaged building will satisfy the required lim-

it state appropriate to the seismic action under 

consideration, as specified in 2.1. 

 

 

(2)P This Standard is intended for the assess-
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ʦʢʨʝʤʠʭ ʙʫʜʽʚʝʣʴ, ʜʣʷ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʟʤʽʥ ʽ ʧʨʦʝʢʪʥʠʭ 

ʨʦʙʽʪ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʭ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. ʉʪʘ-

ʥʜʘʨʪ ʥʝ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʮʽʥʢʠ ʫʨʘʟʣʠʚʦʩʪʽ 

ʥʘʩʝʣʝʥʥʷ ʘʙʦ ʛʨʫʧ ʙʫʜʽʚʝʣʴ ʽ ʜʣʷ ʦʮʽʥʢʠ ʩʝʡ-

ʩʤʽʯʥʦʛʦ ʨʠʟʠʢʫ ʨʽʟʥʦʛʦ ʚʠʜʫ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʘʭʦʚʦʛʦ ʨʠʟʠʢʫ, ʜʣʷ ʚʩʪʘʥʦʚ-

ʣʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʚ ʧʦʤ'ʷʢʰʝʥʥʽ ʨʠʟʠʢʫ ʽ ʪ. 

ʜ.). 

 

(3)ʈ ʇʨʦʮʝʜʫʨʘ ʦʮʽʥʢʠ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʨʘʭʫʥ-

ʢʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ EN 1998-1:2004, 

4.3, ʽʟ ʟʤʽʥʘʤʠ, ʚʥʝʩʝʥʠʤ ʜʘʥʠʤ ʉʪʘʥʜʘʨʪʦʤ, ʟ 

ʮ̔ʣʴʶ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʙʣʝʤ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʦʮʽʥʮʽ. 

 

(4) ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʮʝ ʤʦʞʣʠʚʦ, ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʥʠʡ ʤʝʪʦʜ ʧʦʚʠʥʝʥ ʚʢʣʶʯʘʪʠ ʥ̔-

ʬʦʨʤʘʮʽʁ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʙʫʜʽʚʝʣʴ, ʪʦʛʦ ʞ ʩʘ-

ʤʦʛʦ ʘʙʦ ʘʥʘʣʦʛʽʯʥʦʛʦ ʪʠʧʫ ʧʽʜ ʯʘʩ ʤʠʥʫʣʠʭ 

ʟʝʤʣʝʪʨʫʩ̔ʚ, ʟʘ ʷʢʠʤʠ ʩʧʦʩʪʝʨʽʛʘʣʠ. 

 

4.2 ʉʝʡʩʤʽʯʥʘ ʜʽʷ ʽ ʢʦʤʙʽʥʘʮʽʾ ʩʝʡʩʤʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ 

 

(1)ʈ ʆʩʥʦʚʥʠʤʠ ʤʦʜʝʣʷʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʩʝʡʩʤʽʯʥʦʛʦ ʨʫʭʫ ʻ ʪʽ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, 3.2.2 ʽ 3.2.3. 

 

(2)ʈ ʇʦʩʠʣʘʥʥʷ, ʟʦʢʨʝʤʘ, ʨʦʙʠʪʴʩʷ ʥʘ ʩʧʝʢʪʨ 

ʧʨʫʞʥʦɹʾ ʨʝʘʢʮʽʾ, ʚʢʘʟʘʥʠʡ ʚ ʩʪʘʥʜʘʨʪʽ 

EN 1998-1:2004, 3.2.2.2, ʽ ʧʝʨʝʨʘʭʦʚʘʥʠʡ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʥʘʯʝʥʴ ʧʨʦʝʢʪʥʦʛʦ ʧʨʠʩʢʦ-

ʨʝʥʥʷ ʛʨʫʥʪʫ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʨʽʟʥʠʭ ɻʨʘʥʠʯʥʠʭ ʉʪʘʥʽʚ. ʊʘʢʦʞ ʚ ʉʪʘʥʜʘʨʪʽ 

EN 1998-1:2004, 3.2.3 ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʴ ʫ ʚʠʛʣʷʜʽ ʰʪʫʯ-

ʥʠʭ ʘʙʦ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʘʢʩʝʣʝʨʦʛʨʘʤʤ. 

 

(3)ʈ ʇʨʠ ʧʽʜʭʦʜʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ 

q (ʜʠʚ. 2.2.1(4)ʈ) ʧʨʦʝʢʪʥʠʡ ʩʧʝʢʪʨ ʜʣʷ ʣʽʥʽʡ-

ʥʦʛʦ ʘʥʘʣʽʟʫ ʦʪʨʠʤʫʶʪʴ ʽʟ ʩʪʘʥʜʘʨʪʫ EN 1998-

1:2004, 3.2.2.5. ɿʥʘʯʝʥʥʷ q = 1,5 ʽ 2,0 ʜʣʷ ʢʦʥ-

ʩʪʨʫʢʮʽʡ ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʫ ʽ ʩʪʘʣʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʢʦʥ-

ʩʪʨʫʢʮʽʾ. ɺʠʱ ̔ʟʥʘʯʝʥ ̫q ʤʦʞʣʠʚʦ ʧʨʠʡʤʘʪʠ ʚ 

ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʮʝ ʙʫʜʝ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ 

ʦʙʛʨʫʥʪʦʚʘʥʦ ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʣʦʢʘʣʥɹʫ ʯʠ 

ʛʣʦʙʘʣʴʥʫ ʟʘʛʘʣʴʥʫ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʦʮʽʥʝʥʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʢʦʨʠʩʪʦʚʫʻʤʠʭ ʜʦʜʘʪʢʽʚ ʜʦ 

ʩʪʘʥʜʘʨʪʫ  

ment of individual buildings, to decide on the 

need for structural intervention and to design 

the retrofitting measures that may be neces-

sary. It is not intended for the vulnerability as-

sessment of populations or groups of buildings 

for seismic risk evaluation for various purposes 

(e.g. for determining insurance risk, for setting 

risk mitigation priorities, etc.). 

 

 

(3)P The assessment procedure shall be carried 

out by means of the general analysis methods 

specified in EN 1998-1: 2004, 4.3, as modified 

in this Standard to suit the specific problems 

encountered in the assessment. 

 

 

(4) Whenever possible, the method used should 

incorporate information of the observed behav-

iour of the same type of building or similar 

buildings during previous earthquakes. 

 

 

4.2 Seismic action and seismic load combi-

nation 

 

(1)P The basic models for the definition of the 

seismic motion are those presented in  

EN 1998-1: 2004, 3.2.2 and 3.2.3. 

 

(2)P Reference is made in particular to the 

elastic response spectrum specified in 

EN 1998-1:2004, 3.2.2.2, scaled to the values 

of the design ground acceleration established 

for the verification of the different Limit States 

The alternative representations allowed in  

EN 1998-1:2004, 3.2.3 in terms of either artifi-

cial or recorded accelerograms are also appli-

cable. 

 

(3)P In the q - factor approach (see 2.2.1(4)P), 

the design spectrum for linearanalysis is ob-

tained from EN 1998-1: 2004, 3.2.2.5. A value 

of q = 1,5 and 2,0 for reinforced concrete and 

steel structures, respectively, may be adopted 

regardless of the structural type. Higher values 

of q may be adopted if suitably justified with 

reference to the local and global available duc-

tility, evaluated in accordance with the relevant 

provisions of EN 1998-1: 2004. 
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EN 1998-1:2004. 

 

(4)ʈ ʇʨʦʝʢʪʥʘ ʩʝʡʩʤʽʯʥʘ ʜʽʷ ʧʦʚʠʥʥʘ ʦʙ'ʻʜʥʫ-

ʚʘʪʠʩʷ ʟ ʽʥʰʠʤʠ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʩʪʽʡʥʠʤʠ ʽ 

ʟʤʽʥʥʠʤʠ ʜʽʷʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ  

EN 1998-1:2004, 3.2.4. 

 

4.3 ʄʦʜʝʣʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ  

 

(1)ʈ ʄʦʜʝʣʴ ʩʧʦʨʫʜʠ ʧʨʠʡʤʘʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ 

ʽʥʬʦʨʤʘʮʽ,ʾ ʟʽʙʨʘʥʦ ʾʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʫ 3.2. 

ʄʦʜʝʣʴ ʤʘʻ ʙʫʪʠ ʪʘʢʦ ,ʁ ʱʦʙ ʤʦʞʣʠʚʦ ʙʫʣʦ 

ʚʠʟʥʘʯʠʪʠ ʫ ʚʩʽʭ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʾ ʝʬʝʢ-

ʪʠ ʚʧʣʠʚʫ ʚʽʜ ʜʽ ʾ ʢʦʤʙʽʥʘʮʽʾ ʩʝʡʩʤʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʾʚ ʧʫʥʢʪʽ 4.2. 

 

(2)ʈ ɺʩʽ ʧʦʣʦʞʝʥʥʷ ʩʪʘʥʜʘʨʪʫ EN 1998-

1:2004, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʤʦʜʝʣʶʚʘʥʥʷ 

(EN 1998-1:2004, 4.3.1) ʽ ʚʠʧʘʜʢʦʚʠʭ ʨʝʟʫʣʴ-

ʪʘʪʽʚ ʧʨʦʷʚʫ ʢʨʫʯʝʥʥʷ (EN 1998-1:2004, 4.3.2), 

ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʙʝʟ ʟʤʽʥ. 

 

(3) ʄʽʮʥʽʩʪʶ ʽ ʞʦʨʩʪʢʽʩʪʶ ʚʪʦʨʠʥʥʠʭ ʩʝʡ-

ʩʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʜʠʚ. 2.2.1(6)ʈ) ʧʦ ʚʽʜʥʦ-

ʰʝʥʥʶ ʜʦ ʙʽʯʥʠʭ ʜʽʡ ʤʦʞʥʘ, ʚ ʮʽʣʦʤʫ, ʟʥʝ-

ʭʪʫʚʘʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʦʟʨʘʭʫʥʢʫ. 

 

(4) ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʣʽʥʽʡʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʚ ʟʘʛʘʣʴʥʽʡ ʢʦʥʩʪʨʫʢʮʽʡʥʽʡ ʤʦʜʝʣʽ ʨʝʢʦʤʝʥʜʫ-

ʻʪʴʩʷ ʚʨʘʭʦʚʫʚʘʪʠ ʚʪʦʨʠʥʥʽ ʩʝʡʩʤʽʯʥʽ ʝʣʝʤʝʥ-

ʪʠ. ɺʠʙʽʨ ʝʣʝʤʝʥʪʚ̔, ʷʢʽ ʧʦʚʠʥʥʽ ʨʦʟʛʣʷʜʘʪʠʩʷ 

ʷʢ ʚʪʦʨʠʥʥʽ ʩʝʡʩʤʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʤʦʞʝ ʟʤʽʥʶ-

ʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜ-

ʥʴʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. ʅʽ ʟʘ ʷʢʠʭ ʦʙʩʪʘʚʠʥ ʚʠʙʽʨ 

ʚʢʘʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʝ ʧʦʚʠʥʝʥ ʟʤʽʥʠʪʠ ʢʣʘ-

ʩʠʬʽʢʘʮʽʶ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʥʝʨʝʛʫʣʷʨʥʦ ʾʥʘ ʨʝ-

ʛʫʣʷʨʥʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʴ, ʜʘʥʠʭ ʚ 

ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, 4.2.3. 

 

(5)ʈ ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ  

ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʤʦʜʝʣʽ ʢʦʥʩʪʨʫ-

ʢʮʽʡ 

 

4.4 ʄʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ 

 

4.4.1  ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

 

(1) ɽʬʝʢʪʠ ʩʝʡʩʤʽʯʥʦʾ ʜʽʾ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʦʙ'-

ʻʜʥʘʥʽ ʟ ʝʬʝʢʪʘʤʠ ʽʥʰʠʭ ʧʦʩʪʽʡʥʠʭ ʽ ʟʤʽʥʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʤʙʽʥʘʮʽʾ ʩʝʡʩʤʽ-

ʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʚʠʟʥʘʯʝʥʠʭ ʚ ʧʫʥʢʪʽ 

4.2(4)ʈ, ʤʦʞʫʪʴ ʦʮʽʥʶʚʘʪʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

 

 

(4)P The design seismic action shall be com-

bined with the other appropriate permanent and 

variable actions in accordance with  

EN 1998-1: 2004, 3.2.4. 

 

4.3 Structural modelling 

 

(1)P Based on information collected as indicat-

ed in 3.2, a model of the structure shall be set 

up. The model shall be such that the action ef-

fects in all structural elements can be deter-

mined under the seismic load combination giv-

en in 4.2. 

 

(2)P All provisions of EN 1998-1:2004 regard-

ing modelling (EN 1998-1:2004, 4.3.1) and 

accidental torsional effects (EN 1998-1: 2004, 

4.3.2) shall be applied without modifications. 

 

 

(3) The strength and the stiffness of secondary 

seismic elements, (see 2.2.1(6)P) against lat-

eral actions may in general be neglected in the 

analysis. 

 

(4) Taking into account secondary seismic el-

ements in the overall structural model, howev-

er, is advisable if nonlinear analysis is applied. 

The choice of the elements to be considered as 

secondary seismic may be varied after the re-

sults of a preliminary analysis. In no case the 

selection of these elements should be such as 

to change the classification of the structure 

from non regular to regular, in accordance with 

the definitions in EN 1998-1: 2004, 4.2.3. 

 

 

(5)P Mean values of material properties shall 

be used in the structural model. 

 

 

4.4 Methods of analysis 

 

4.4.1 General 

 

(1) The seismic action effects, to be combined 

with the effects of the other permanent and 

variable loads in accordance with the seismic 

load combination in 4.2(4)P, may be evaluated 

using one of the following methods: 
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ʦʜʥʦʛʦ ʟ ʥʘʩʪʫʧʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ: 

 

ï ʨʦʟʨʘʭʫʥʦʢ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

(ʣʽʥʽʡʥʠʡ), 

 

ï ʨʦʟʨʘʭʫʥʦʢ ʤʦʜʘʣʴʥʦʛʦ ʩʧʝʢʪʨʫ ʨʝʘʢʮʽʾ 

(ʣʽʥʽʡʥʠʡ), 

 

ï ʥʝʣʽʥʽʡʥʠʡ ʩʪʘʪʠʯʥʠʡ (ʩʧʨʦʱʝʥʠʡ) ʨʦʟʨʘ-

ʭʫʥʦʢ, 

 

ï ʥʝʣʽʥʽʡʥʠʡ ʜʠʥʘʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʚ ʬʫʥʢ-

ʮʽʾ ʯʘʩʫ, 

 

ï ʇʽʜʭʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ q. 

 

(2)ʈ ɿʘ ʚʠʥʷʪʢʦʤ ʧʽʜʭʦʜʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʫ q, ʦʧʠʩʘʥʦʛʦ ʚ ʧʫʥʢʪʘʭ 2.2.1(4)ʈ ʽ 

4.2(3)ʈ, ʩʝʡʩʤʽʯʥʘ ʜʽʷ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ 

ʧʨʫʞʥʴʦʤʫ (ʪʦʙʪʦ ʥʝ ʟʤʝʥʰʝʥʦʤʫ ʥʘ ʯʠʥʥʠʢ 

ʧʦʚʝʜʽʥʢʠ q) ʩʧʝʢʪʨʫ ʨʝʘʢʮʽʾ, ʚʠʟʥʘʯʝʥʦʤʫ ʚ 

ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, 3.2.2.2, ʘʙʦ ʡʦʛʦ 

ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʫʷʚʣʝʥʥʷʤ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

EN 1998-1:2004, 3.2.3. 

 

(3)ʈ ɺ ʧʽʜʭʦʜʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ q,  

ʚʢʘʟʘʥʦʛʦ ʚ ʧʫʥʢʪʽ 2.2.1(4) ʈ, ʩʝʡʩʤʽʯʥʘ ʜʽʷ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʧʫʥʢʪʫ 4.2(3) ʈ. 

 

(4) ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʫʥʢʪ 4.3.3.1(5) ʩʪʘʥʜʘʨʪʫ 

EN 1998-1:2004. 

 

(5) ɺʠʱʝʧʝʨʝʣʽʯʝʥʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʟʘʩʪʦ-

ʩʦʚʥʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʫʤʦʚ, ʚʠʟʥʘʯʝʥʠʭ ʚ ʧʫʥʢ-

ʪʘʭ ʟ 4.4.2 ʧʦ 4.4.5, ʟʘ ʚʠʥʷʪʢʦʤ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ, ʜʣʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʪʠ ʧʨʦʮʝʜʫʨʠ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʦʩʦʙʣʠ-

ʚʦʩʪʽ ʪʠʧʦʣʦʛʽʾ ʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

 
ʇʈʀʄɯʊʂɸ ɼʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʘʥʽ ʧʨʦʮʝʜʫ-
ʨʠ ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ɯʥʬʦʨʤʘʪʠʚʥʦʤʫ ɼʦ-

ʜʘʪʢʫ ʧʦ ʤʘʪʝʨʽʘʣʘʤ. 

 

4.4.2 ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʥʘʚʘʥ-

ʪʘʞʝʥʥʷ 

 

(1)ʈ ʋʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ, 

ʚʠʟʥʘʯʝʥʽ ʚ ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, 

4.3.3.2.1 ʟ ʥʘʩʪʫʧʥʠʤʠ ʜʦʧʦʚʥʝʥʥʷʤʠ:  

ʗʢʱʦ ʧʦʟʥʘʯʠʪʠ ʯʝʨʝʟ iii / CDɟ= ; ʚʽʜʥʦʰʝʥʥʷ 

ʤʽʞ ʧʦʪʨʽʙʥʦʶ ʚʝʣʠʯʠʥʦʶ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 

iD  ʦʪʨʠʤʘʥʦʶ ʟ ʘʥʘʣʽʟʫ ʧʽʜ ʜʽʻʶ ʢʦʤʙʽʥʘʮʽʾ 

 

 

ï lateral force analysis (linear), 

 

 

ï modal response spectrum analysis (linear), 

 

 

ï non-linear static (pushover) analysis, 

 

 

ï non-linear time history dynamic analysis, 

 

 

ï q - factor approach. 

 

(2)P Except in the q - factor approach of 

2.2.1(4)P and 4.2(3)P, the seismic action to be 

used shall be the one corresponding to the elas-

tic (i.e., un-reduced by the behaviour factor q) 

response spectrum in EN 1998-1: 2004, 

3.2.2.2, or its equivalent alternative representa-

tions in EN 1998-1: 2004, 3.2.3. 

 

 

(3)P In the q - factor approach of 2.2.1(4)P the 

seismic action is defined in 4.2(3)P. 

 

 

(4) Clause 4.3.3.1(5) of EN 1998-1:2004 ap-

plies. 

 

(5) The above-listed methods of analysis are 

applicable subject to the conditions specified in 

4.4.2 to 4.4.5, with the exception of masonry 

structures for which procedures accounting for 

the peculiarities of this construction typology 

need to be used. 

 

 
NOTE Complementary information on these procedures 

may be found in the relevant material-related Informa-

tive Amiex. 

 

4.4.2 Lateral force analysis 

 

 

(1)P The conditions for this method to be ap-

plicable are given in EN 1998-1:2004, 

4.3.3.2.1, with the addition of the following:  

Denoting by iii /ɟ CD= ; the ratio between the 

demand iD  obtained from the analysis under 
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ʩʝʡʩʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʽ ʚʽʜʧʦʚʽʜʥʦʶ ʤʽʮ-

ʥ̔ʩʪʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ iC  ʜʣʷ  ̔ - ʛʦ 'ʧʦ-

ʜʘʪʣʠʚʦʛʦ' ʥʝʩʫʯʦʛʦ ʝʣʝʤʝʥʪʫ ʢʦʥʩʪʨʫʢʮʽʾ 

(ʟʛʠʥʘʶʯʠʡ ʤʦʤʝʥʪ ʚ ʤʦʤʝʥʪʥʠʭ ʨʘʤʘʭ ʘʙʦ 

ʩʪʽʥʘʭ  ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʟʨʫʰʝʥʥʷ, ʦʩʴʦʚʘ ʩʠ-

ʣʘ ʚ ʟʘʪʷʞʮʽ ʨʘʤʥʦ-ʩʚʷʟʝʚʦʛʦ ʢʘʨʢʘʩʫ ʽ ʪ. ʧ.), ʽ 

ʦʙʦʟʥʘʯʠʪʴ ʯʝʨʝʟ 
maxr  ʽ 

minr  ï ʤʘʢʩʠʤʘʣʴʥʝ ʽ 

ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʠʷ ir, ʚʽʜʧʦʚʽʜʥʦ, ʜʣʷ ʚʩʽʭ 

çʧʣʘʩʪʠʯʥʠʭè ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ 

ʟ 1>ir , ʪʦ ʚʽʜʥʦʰʝʥʥʷ 
minmax /rr  ʥʝ ʧʝʨʝʚʠɦ ʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʜʽʘʧʘ-

ʟʦʥʽ ʚʽʜ 2 ʜʦ 3. ʅʘʚʢʦʣʦ ʩʪʠʢʽʚ ʤʽʞ ʙʘʣʢʘʤʠ ʽ 

ʢʦʣʦʥʘʤʠ ʚʽʜʥʦʰʝʥʥʷ ir, ʧʦʚʠʥʥʦ ʦʮʽʥʶʚʘ-

ʪʠʩʷ ʪʽʣʴʢʠ ʫ ʪʠʭ ʧʝʨʝʪʠʥʘʭ, ʜʝ ʦʯʽʢʫʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʰʘʨʥʽʨʽʚ ʥʘ ʧʽʜʩʪʘʚʽ 

ʧʦʨʽʚʥʷʥʥʷ ʩʫʤʠ ʤʽʮʥʦʩʪʽ ʙʘʣʢʠ ʥʘ ʟʛʠʥ ʟ 

ʤʽʮʥʽʩʪʶ ʥʘ ʟʛʠʥ ʢʦʣʦʥ. ʇʫʥʢʪ 4.3(5)ʈ ʟʘʩʪʦ-

ʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʽʮʥʽʩʪʥʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ iC . ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩ-

ʪʽ ʥʘ ʟʛʠʥ iC  ʚʝʨʪʠʢʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʥʘʯʝʥ-

ʥʷ ʦʩʴʦʚʦʾ ʩʠʣʠ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʝ ʨʽʚʥʠʤ 

ʪʦʤʫ, ʷʢʝ ʦʙʫʤʦʚʣʝʥʝ ʪʽʣʴʢʠ ʚʝʨʪʠʢʘʣʴʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 

 
ʇʈʀʄɯʊʂɸ 1 ɿʥʘʯʝʥʥʷ, ʱʦ ʧʨʠʧʠʩʫʻʪʴʩʷ ʜʘʥʽʡ ʤʝʞʽ 

minmax /rr  ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʨʘʾʥʽ (ʫ ʜʽʘʧʘʟʦʥʽ, ʚʢʘ-

ʟʘʥʦʤʫ ʚʠʱʝ) ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʾʾ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ɼʦʜʘʪ-

ʢʫ. ʈʝʢʦʤʝʥʜʫʻʤʠʤ ʟʥʘʯʝʥʥʷʤ ʷʚʣʷʻʪʴʩʷ 2,5.  

 
ʇʈʀʄɯʊʂɸ 2 ʗʢ ʜʦʜʘʪʢʦʚʘ ʫʤʦʚʘ, ʤʽʮʥʽʩʪʥʘ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ iC , "ʢʨʠʭʢʠʭ" ʝʣʝʤʝʥʪʽʚ ʘʙʦ ʤʝʭʘʥʽʟʤʽʚ ʤʘʻ 

ʙʫʪʠ ʚʠʱʝ, ʥʽʞ ʚʽʜʧʦʚʽʜʥʘ ʥʝʦʙʭʽʜʥʘ ʚʝʣʠʯʠʥʘ 
iD , 

ʨʦʟʨʘʭʦʚʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 4.5.1(1)ʈ, (2) ʽ (3). ʇʨʦʪʝ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʷʢ ʢʨʠʪʝʨʽʡ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʣʽʥʽʡʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʻ ʟʘʡʚʦʶ, ʦʩʢʽʣʴʢʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʽʚ 

2.2.2(2)ʈ, 2.2.3(2)ʈ ʽ 2.2.4(2)ʈ, ʜʘʥʘ ʫʤʦʚʘ ʙʫʜʝ, ʚʨʝʰʪʽ-

ʨʝʰʪ, ʚʠʢʦʥʘʥʦ ʫ ʚʩʽʭ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʷʢʠʭ 

ʚʠʢʦʥʘʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʘʙʦ ʜʣʷ ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʦʾ ʩʧʦ-
ʨʫʜʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ. 

 

(2)ʈ ɼʘʥʠʡ ʤʝʪʦʜ ʧʦʚʠʥʝʥ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ, ʷʢ 

ʦʧʠʩʘʥʦ ʚ ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, 4.3.3.2.2, 

4.3.3.2.3 ʽ 4.3.3.2.4, ʟʘ ʚʠʥʷʪʢʦʤ ʪʦʛʦ, ʱʦ ʦʨ-

ʜʠʥʘʪʘ ʩʧʝʢʪʨʫ ʨʝʘʢʮʽʾ ʫ ʚʠʨʘʟʽ (4.5) ʤʘʻ ʙʫʪʠ 

ʦʨʜʠʥʘʪʦʶ ʧʨʫʞʥʦɹʛʦ ʩʧʝʢʪʨʫ )( 1TSe , ʘ ʥʝ 

ʧʨʦʝʢʪʥʦʛʦ ʩʧʝʢʪʨʫ )( 1d TS . 

 

4.4.3 ɹʘʛʘʪʦʤʦʜʘʣʴʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʩʧʝʢʪʨʫ 

ʨʝʘʢʮʽʾ 

 

(1)ʈ ʋʤʦʚʠ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʜʣʷ ʜʘʥʦʛʦ ʤʝʪʦʜʫ 

the seismic load combination, and the corre-

sponding capacity iC  for the i - th 'ductile' 

primary element of the structure (bending mo-

ment in moment frames or shear walls, axial 

force in a bracing of a brced frame, etc.) and 

by maxr  and minr  the maximum and minimum 

values of ir, respectively, over all 'ductile' 

primary elements of the structure with 1>ir , 

the ratio 
minmax /rr  does not exceed a maximum 

acceptable value in the range of 2 to 3. Around 

beam-column joints the ratio ir. needs to be 

evaluated only at the sections where plastic 

hinges are expected to form on the basis of the 

comparison of the sum of beam flexural capac-

ities to that of columns. 4.3(5)P applies for the 

calculation of the capacities iC . For the deter-

mination of the bending moment capacities iC  

of vertical elements, the value of the axial 

force may be taken equal to that due to the ver-

tical loads only. 

 

 

 

 

 
NOTE 1 The value ascribed to this limit of minmax /rr  

for use in a country (within the range indicated above) 

may be found in its National Annex. The recommended 

value is 2,5. 

 
NOTE 2 As an additional condition, the capacity iC  of 

the "brittle" elements or mechanismsshould be larger 

than the corresponding demand iD  evaluated in accord-

ance with 4.5.1(1)P, (2) and (3). Nonetheless, enforcing 

it as a criterion for the applicability of linear analysis is 

redundant, because, in accordance with 2.2.2(2)P, 

2.2.3(2)P and 2.2.4(2)P, this condition will ultimately be 

fulfilled in all elements of the assessed or retrofitted 

structure, irrespective of the mehod of analysis. 

 

 

(2)P The method shall be applied as described 

in EN 1998-1:2004, 4.3.3.2.2, 4.3.3.2.3 and 

4.3.3.2.4, except that the ordinate of the re-

sponse spectrum in expression (4.5) shall be 

that of the elastic spectrum )( 1TSe instead of the 

design spectrum )( 1d TS . 

 

4.4.3 Multi -modal response spectrum analy-

sis 
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ʧʨʠʚʝʜʝʥʽ ʚ ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, 

4.3.3.3.1, ʟ ʜʦʧʦʚʥʝʥʥʷʤ ʫʤʦʚ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʚ 

ʧʫʥʢʪʽ 4.4.2. 

 

(2)ʈ ʄʝʪʦʜ ʧʦʚʠʥʝʥ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ, ʷʢ ʦʧʠ-

ʩʘʥʦ ʚ ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, 4.3.3.3.2/3, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʢʪʨʫ ʧʨʫʞʥʦɹʾ ʨʝʘʢʮʽʾ 

)( 1TSe . 

 

4.4.4 ʅʝʣʽʥʽʡʥʠʡ ʩʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

 

4.4.4.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

 

(1)ʈ ʅʝʣʽʥʽʡʥʠʤ ʩʪʘʪʠʯʥʠʤ ʨʦʟʨʘʭʫʥʢʦʤ (ʥʘ 

ʧʨʦʛʨʝʩʫʶʯʝ ʨʫʡʥʫʚʘʥʥʷ) ʻ ʥʝʣʽʥʽʡʥʠʡ ʩʪʘʪʠ-

ʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʨʠ ʧʦʩʪʽʡʥʠʭ ʚʝʨʪʠʢʘʣʴʥʠʭ  

ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʽ ʤʦʥʦʪʦʥʥʦ ʟʨʦʩʪʘʶʯʠʭ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. 

 

(2)ʈ ɹʫʜʽʚʣʽ, ʥʝ ʚʽʜʧʦʚʽʜʥʽ ʢʨʠʪʝʨʽʷʤ ʩʪʘʥʜʘʨ-

ʪʫ EN 1998-1:2004, 4.3.3.4.2.1(2), (3) ʧʦ ʨʽʚ-

ʥʦʤʽʨʥʦʩʪʽ (ʨʝʛʫʣʷʨʥʦʩʪʽ) ʚ ʧʣʘʥʽ, ʧʦʚʠʥʥʽ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʩʪʦʨʦ-

ʚʦʾ ʤʦʜʝʣʽ. 

 

(3)ʈ ɼʣʷ ʙʫʜʽʚʝʣʴ, ʚʽʜʧʦʚʽʜʘʶʯʠʭ ʢʨʠʪʝʨʽʷʤ 

ʨʽʚʥʦʤʽʨʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ 

EN 1998-1:2004, 4.2.3.2 ʨʦʟʨʘʭʫʥʦʢ ʤʦʞʣʠʚʦ 

ʚʠʢʦʥʫʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʭ ʧʣʦʩʢʠʭ 

ʤʦʜʝʣʝʡ, ʧʦ ʦʜʥʽʡ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʥʘʧʨʷʤʽʚ ʙʫʜʽʚʣʽ. 

 

4.4.4.2 ɹʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

 

(1) ʉʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ, ʷʢ ʤʽʥʽʤʫʤ, ʜʚʽ ʩʭʝʤʠ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʥʘ-

ʚʘʥʪʘʞʝʥʴ: 

 

ï "ʦʜʥʦʨʽʜʥʘ" ʩʭʝʤʘ, ʥʘ ʧʽʜʩʪʘʚʽ ʙʽʯʥʠʭ ʟʫ-

ʩʠʣʴ, ʧʨʦʧʦʨʮʽʡʥʠʭ ʤʘʩʽ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʩʦ-

ʪʥʦʾ ʚʽʜʤʽʪʢʠ (ʨʽʚʥʦʤʽʨʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ʨʝʘʢ-

ʮʽʾ); 

 

ï "ʤʦʜʘʣʴʥʘ" ʩʭʝʤʘ, ʟ ʧʨʦʧʦʨʮʽʡʥʠʤ ʨʦʟʧʦʜʽ-

ʣʝʥʥʷʤ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʚʠʟʥʘ-

ʯʝʥʠʭ ʧʨʠ ʧʨʫʞʥʦɹʤʫ ʨʦʟʨʘʭʫʥʢʫ. 

 

(2) ɹʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʢʣʘʜʘʶʪʴʩʷ ʚ ʤʽʩʮʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʘʩ ʚ ʤʦʜʝʣʽ. ʉʣʽʜ ʧʨʠʡʤʘʪʠ ʚ 

ʨʦʟʨʘʭʫʥʦʢ ʚʠʧʘʜʢʦʚʠʡ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ. 

 

4.4.4.3 ʂʨʠʚʘ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪ ̔

(1)P The conditions of applicability for this 

method are given in EN 1998-1:2004, 

4.3.3.3.1, with the addition of the conditions 

specified in 4.4.2. 

 

(2)P The method shall be applied as described 

in EN 1998-1:2004, 4.3.3.3.2/3, using the elas-

tic response spectrum )( 1TSe . 

 

 

4.4.4 Nonlinear static analysis 

 

4.4.4.1 General 

 

(1)P Nonlinear static (pushover) analysis is a 

non-linear static analysis under constant gravi-

ty loads and monotonically increasing horizon-

tal loads. 

 

 

(2)P Buildings not conforming with the criteria 

of EN 1998-1:2004, 4.3.3.4.2.1(2), (3) for reg-

ularity in plan shall be analysed using a spatial 

model. 

 

 

(3)P For buildings conforming with the regu-

larity criteria of EN 1998-1: 2004, 4.2.3.2 the 

analysis may be performed using two planar 

models, one for each main horizontal direction 

of the building. 

 

 

4.4.4.2 Lateral loads 

 

(1) At least two vertical distributions of lateral 

loads should be applied: 

 

 

ï a "uniform" pattern, based on lateral forces 

that are proportional to mass regardless of ele-

vation (uniform response acceleration); 

 

 

ï a "modal" pattern, proportional to lateral 

forces consistent with the lateral force distribu-

tion determined in elastic analysis. 

 

(2) Lateral loads should be applied at the loca-

tion of the masses in the model. Accidental ec-

centricity should be taken into account. 
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(1) ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ 

ʩʠʣʣʦʶ, ʥʘ ʨʽʚʥʽ ʧʽʜʦʰʚʠ ʽ ʢʦʥʪʨʦʣʴʥʠʤ ʧʝ-

ʨʝʤɦ̔ʝʥʥʷʤ (çʢʨʠʚʘ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽè) ʩʣʽʜ 

ʚʠʟʥʘʯʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ EN 1998-

1:2004, 4.3.3.4.2.3(1) (2). 

 

4.4.4.4 ɺʠʟʥʘʯʘʻʤʝ ʧʝʨʝʤʽʱʝʥʥʷ 

 

(1)ʈ ɺʠʟʥʘʯʘʻʤʝ ʧʝʨʝʤʽʱʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ EN 1998-1:2004, 

4.3.3.4.2.6(1). 
 
ʇʈʀʄɯʊʂɸ ɺʠʟʥʘʯʘʻʤʝ ʧʝʨʝʤʽʱʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʥʘʡ-

ʜʝʥʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ EN 1998-1:2004, ʽʥʬʦʨ-

ʤʘʪʠʚʥʠʡ ʜʦʜʘʪʦʢ ɺ. 

 

4.4.4.5 ʇʨʦʮʝʜʫʨʘ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʽʚ ʢʨʫ-

ʯʝʥʥʷ ʽ ʚʠʱʠʭ ʤʦʜ 

 

(1)ʈ ɼʣʷ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʷʚʫ ʢʨʫʯʝʥʥʷ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʦʮʝʜʫʨʘ, ʦʧʠʩʘʥʘ ʚ ʩʪʘʥʜʘʨ-

ʪ̔ EN 1998-1:2004, 4.3.3.4.2.7 ʟ ʧʫʥʢʪʫ (1) ʧʦ 

(3). 

 

(2) ʋ ʙʫʜʽʚʣʷʭ, ʷʢʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʨʠʪʝʨʽʷʤ, 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʚ ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, 

4.3.3.2.1(2)ʘ, ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦ-

ʚʫʚʘʪʠ ʚʢʣʘʜ ʚ ʨʝʘʢʮʽʶ ʚʽʜ ʚʠʱʠʭ ʬʦʨʤ ʢʦʣʠ-

ʚʘʥʴ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʧʝʨʝʚʘʞʘʶʯʫ ʬʦʨʤʫ 

ʢʦʣʠʚʘʥʴ ʚ ʢʦʞʥʦʤʫ ʟ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ. 

 
ʇʈʀʄɯʊʂɸ ɺʠʤʦʛʘ, ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʧʫʥʢʪʽ (2), ʤʦʞʝ 

ʙʫʪʠ ʟʘʜʦʚʦʣʝʥʘ ʘʙʦ ʚʠʢʦʥʘʥʥʷʤ ʥʝʣʽʥʽʡʥʦʛʦ ʨʦʟʨʘʭʫ-

ʥʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʠʩʽʚ ʢʦʣʠʚʘʥʴ ʚ ʯʘʩʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʫ 4.4.5, ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʧʝʮʽʘʣʴʥʠʭ ʚʝʨʩʽʡ ʧʨʦʮʝʜʫʨʠ ʥʝʣʽʥʽʡʥʦʛʦ ʩʪʘʪʠʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ, ʷʢ ̔ʤʦʞʫʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʩʫʤʘʨʥʫ ʨʝʘʢʮʽʶ 

ʚʽʜ ʚʠʱʠʭ ʬʦʨʤ ʢʦʣʠʚʘʥʴ (ʪʘʢʠʡ ʷʢ ʧʣʘʩʪʠʯʥʽ ʜʝʬʦʨ-

ʤʘʮʽʾ ʤʽʞ ʧʦʚʝʨʭʘʤʠ), ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʧʦʪʽʤ ʧʝʨʝʚʝʜʝʥʽ 

ʜʣʷ ʦʮʽʥʢʠ  ʚʠʤʦʛ ʜʦ ʤʽʩʮʝʚʠʭ ʜʝʬʦʨʤʘʮʽʡ (ʪʘʢʠʭ, ʷʢ 

ʧʦʚʦʨʦʪʠ ʰʘʨʥʽʨʥʦʛʦ ʢʨʽʧʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ). ʅʘʮʽʦ-

ʥʘʣʴʥʠʡ ɼʦʜʘʪʦʢ ʤʦʞʝ ʤʽʩʪʠʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʜʦʜʘʪʢʦ-
ʚʫ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʘʢʽ ʧʨʦʮʝʜʫʨʠ. 

 

4.4.5 ʅʝʣʽʥʽʡʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʟʘʧʠʩʽʚ ʢʦʣʠʚʘʥʴ ʚ ʯʘʩʽ 

 

(1)ʈ ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʦʮʝʜʫʨʘ, ʦʧʠʩʘʥʘ ʚ 

ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, 4.3.3.4.3  ʟ (1) - ʧʦ 

(3) ʧʫʥʢʪ. 

 

4.4.6 ʇʽʜʭʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ q 

 

4.4.4.3 Capacity curve 

 

(1) The relation between base-shear force and 

the control displacement (the "capacity curve") 

should be determined in accordance with 

EN 1998-1:2004, 4.3.3.4.2.3(1), (2) 

 

 

4.4.4.4 Target displacement 

 

(1)P Target displacement is defined as in  

EN 1998-1:2004, 4.3.3.4.2.6(1). 

 

 
NOTE Target displacement may be determined in ac-

cordance with EN 1998-1: 2004. Informative Amiex B. 
 

 

4.4.4.5 Procedure for estimation of torsional 

and higher mode effects 

 

(1)P The procedure given in EN 1998-1:2004, 

4.3.3.4.2.7(1) to (3) applies for the estimation 

of torsional effects. 

 

 

(2) In buildings that do not meet the criteria in 

EN 1998-1:2004, 4.3.3.2.l(2)a, the contribu-

tions to the response from modes of vibration 

higher than the fundamental one in each prin-

cipal direction should be taken into account. 

 

 
NOTE The requirement in (2) may be satisfied either by 
performing a non-linear time-history analysis in accord-

ance with 4.4.5, or through special versions of the non-

linear static analysis procedure that can capture the ef-

fects of higher modes on global measures of the re-

sponse (such as interstorey drifts) to be translated then to 

estimates of local deformation demands (such as mem-

ber hinge rotations). The National Annex may contain 

reference to complementary, non-contradictory infor-

mation for such procedures. 

 

 
 

 

4.4.5 Non-linear time-history analysis 

 

 

(1)P The procedure given in EN 1998-1:2004,  

4.3.3.4.3(1) to (3) applies. 
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(1)ʈ ɺ ʧʽʜʭʦʜʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ q - ʬʘʢʪʦʨʘ, 

ʧʦʚʠʥʝʥ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʤʝʪʦʜ, ʦʧʠʩʘʥʠʡ ʚ 

ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, 4.3.3.2 ʘʙʦ 4.3.3.3, 

ʥʘʩʢʽʣʴʢʠ ʚʽʥ ʻ ʜʦʨʝʯʥʠʤ. 

 

4.4.7 ʂʦʤʙʽʥʘʮʽʷ ʩʢʣʘʜʦʚʠʭ ʩʝʡʩʤʽʯʥʦʾ ʜʽʾ 

 

 

(1)ʈ ɼʚʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʝʡʩʤʽʯ-

ʥʦʾ ʜʽʾ ʧʦʚʠʥʥʽ ʚʭʦʜʠʪʠ ʚ ʢʦʤʙʽʥʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʜʘʨʪʫ EN 1998-1:2004, 

4.3.3.5.1. 

 

(2)ʈ ɺʝʨʪʠʢʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʩʝʡʩʤʽʯʥʦʾ ʜʽʾ ʧʦ-

ʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʫ ʚʠʧʘʜʢʘʭ, ʚʢʘʟʘʥʠʭ ʚ 

ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, 4.3.3.5.2 ʽ, ʷʢʱʦ ʮʝ 

ʧʦʪʨʽʙʥʦ, ʦʙ'ʻʜʥʫʚʘʪʠʩʷ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ 

ʩʢʣʘʜʦʚʠʤʠ, ʷʢ ʚʢʘʟʘʥʦ ʚ ʪʽʡ ʞʝ ʩʘʤʽʡ ʩʪʘʪʪʽ. 

 

4.4.8 ɼʦʜʘʪʢʦʚʽ ʟʘʭʦʜʠ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ 

ʟʘʧʦʚʥʝʥʥʷʤ ʮʝʛʣʷʥʦʶ ʢʣʘʜʢʦʶ 

 

(1) ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦʣʦʞʝʥʥʷ ʩʪʘʥʜʘʨʪʫ 

EN 1998-1:2004, 4.3.6, ̫ ʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʦ. 

 

4.4.9 ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʤʙʽʥʘʮʽʡ ʜʣʷ ʟʥʘʢʦʟ-

ʤʽʥʥʠʭ ʚʧʣʠʚʽʚ 

 

(1) ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦʣʦʞʝʥʥʷ ʩʪʘʥʜʘʨʪʫ  

EN 1998-1:2004, 4.2.4. 

 

4.4.10 ʂʣʘʩʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

 

(1) ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʦʣʦʞʝʥʥʷ ʩʪʘʥʜʘʨʪʫ  

EN 1998-1:2004, 4.2.5. 

 

4.5 ʇʝʨʝʚʽʨʢʘ ʙʝʟʧʝʢʠ 

 

4.5.1 ʃʽʥʽʡʥʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ (ʥʘ ʛʦʨʠʟʦ-

ʥʪʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʘʙʦ ʧʦ ʤʦʜʘʣʴʥʦʤʫ 

ʩʧʝʢʪʨʫ ʨʝʘʢʮʽʾ) 

 

(1)ʈ ʇʝʨʝʚʽʨʢʘ "ʢʨʠʭʢʠʭ" ʢʦʤʧʦʥʝʥʪʽʚ 

/ʤʝʭʘʥʽʟʤʽʚ ʧʦʚʠʥʥʘ ʧʨʦʚʦʜʠʪʠʩʷ ʟʘ ʚʠʤʦʛʘ-

ʤʠ, ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʤʦʚ 

ʨʽʚʥʦʚʘʛʠ, ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜ ʚʧʣʠʚʫ ʥʘ 

ʢʨʠʭʢʠʡ ʢʦʤʧʦʥʝʥʪ/ʤʝʭʘʥʽʟʤ ʧʦʜʘʪʣʠʚʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ. ʋ ʜʘʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ, ʢʦʞʝʥ 

ʨʝʟʫʣʴʪʘʪ ʜʽʾ ʚ ʧʦʜʘʪʣʠʚʦʤʫ ʢʦʤʧʦʥʝʥʪʽ, ʱʦ 

ʜʦʜʘʻʪʴʩʷ ʜʦ ʨʦʟʛʣʷʜʘʻʤʦʛʦ ʢʨʠʭʢʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʫ/ʤʝʭʘʥʠʟʤʫ, ʤʘʻ ʙʫʪʠ ʧʨʠʡʥʷʪʠʡ 

4.4.6 q - factor approach 

 

(1 )P In the q - factor approach, the method 

shall be applied as described in EN 1998-

1:2004, 4.3.3.2 or 4.3.3.3, as appropriate. 

 

 

4.4.7 Combination of the components of the 

seismic action 

 

(1)P The two horizontal components of the 

seismic action shall be combined in accordance 

with EN 1998-1: 2004, 4.3.3.5.1. 

 

 

(2)P The vertical component of the seismic ac-

tion shall be taken into account in the cases 

specified in EN 1998-1:2004, 4.3.3.5.2 and, 

when appropriate, combined with the horizon-

tal components as indicated in the same clause. 

 

4.4.8 Additional measures for masonry in-

filled structures 

 

(1) The provisions of EN 1998-1:2004, 4.3.6 

apply, wherever relevant. 

 

4.4.9 Combination coefficients for variable 

actions  

 

(1) The provisions of EN 1998-1:2004, 4.2.4 

apply 

 

4.4.10 Importance classes and importance 

factors 

 

(1) The provisions of EN 1998-1:2004, 4.2.5 

apply. 

 

4.5 Safety verifications 

 

4.5.1 Linear methods of analysis (lateral 

force or modal response spectrum analysis) 

 

 

(1)P "Brittle" components/mechanisms shall be 

verified with demands calculated by means of 

equilibrium conditions, on the basis of the ac-

tion effects delivered to the brittle compo-

nent/mechanism by the ductile components. In 

this calculation, each action effect in a ductile 

component delivered to the brittle compo-
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ʨʽʚʥʠʤ: 

 

(ʘ) ʟʥʘʯʝʥʥ ʁ D, ʦʪʨʠʤʘʥʦʤʫ ʟ ʨʦʟʨʘʭʫʥʢʫ, 

ʷʢʱʦ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʉ ʧʦʜʘʪʣʠʚʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʫ, ʨʦʟʨʘʭʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʝʜʥʽʭ 

ʟʥʘʯʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ, ʟʘʜʦʚʦʣʴʥʷʻ 

ʫʤʦʚʽ 1/ ¢= CDr , 

 

(b) ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʦʜʘʪʣʠʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ, 

ʨʦʟʨʘʭʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʝʜʥʽʭ ʟʥʘ-

ʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʽʚ, ʧʦʤʥʦʞʝʥʠʭ 

ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ, ʷʢ ʚʠʟʥʘ-

ʯʝʥʦ ʚ 3.5 ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ, ʷʢʱʦ 1/ >= CDr , ʜʝ D ʽ C 

ʚʠʟʥʘʯʝʥʽ ʪʘʢʽ ʷʢ ʚ ʧʫʥʢʪʽ (ʘ) ʚʠʱʝ. 

 

(2) ʋ ʧʫʥʢʪʽ (1)b, ʚʠʢʣʘʜʝʥʦʤʫ ʚʠʱʝ, ʥʝʩʫʯʘ 

ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʨʽʟʽʚ ʙʝʪʦʥʥʦʾ ʙʘʣʢʠ ʙʽʣʷ ʩʪʠʢʽʚ 

ʙʘʣʢʘ-ʢʦʣʦʥʘ ʩʣʽʜ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʧʦ ʬʦʨʤʫʣʽ 

(5.8), ʧʨʠʚʝʜʝʥʦ ʾʚ ʩʪʘʥʜʘʨʪʽ EN 1998ï1:2004 ̔  

ʥʫʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʨʽʟʽʚ ʢʦʣʦʥʠ ʙʽʣʷ ʪʘʢʠʭ 

ʩʪʠʢʽʚ, ï ʧʦ ʬʦʨʤʫʣʽ (5.9), ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ 

ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʚʢʘʟʘʥʠʭ ʚʠʨʘʟʽʚ ʟʥʘʯʝʥʥʷ 

1Rd =g  ʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝ-

ʨʽʘʣʽʚ, ʧʦʤʥʦʞʝʥʠʭ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʜʦʚʽʨʯʦʾ 

ʚʽʨʦʛʽʜʥʦʩʪ̔, ʷʢ ʚʠʟʥʘʯʝʥʦ ʚ ʧʫʥʢʪʽ 3.5. 

 

(3) ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʦʚʠʭ ʚʠʤʦʛ ʜʦ "ʢʨʠʭ-

ʢʦʛʦ" ʤʝʭʘʥʽʟʤʫ ʟʨʫʰʝʥʥʷ ʩʪʽʥ, ʚʢʣʶʯʘʶʯʠ 

ʧʫʥʢʪ (1)b ʚʠʱʝ, ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʬʦʨ-

ʤʫʣʫ (5.26) ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʦ ʟʛʠʥʘʶʯʦʤʫ 

ʤʦʤʝʥʪʫ RdM  ʫ ʦʩʥʦʚʠ ʽʟ ʩʪʘʥʜʘʨʪʫ  

EN 1998-1:2004 ʧʨʠ 1Rd =g , ʨʦʟʨʘʭʦʚʘʥʦʾ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʘʪʝʨʽʘʣʽʚ, ʧʦʤʥʦʞʝʥʠʭ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʜʦʚʽʨ-

ʯʦʾ ʚʽʨʦʛʽʜʥʦʩʪ̔, ʷʢ ʚʠʟʥʘʯʝʥʦ ʚ ʧʫʥʢʪʽ 3.5. 

 

(4) ʋ ʧʫʥʢʪʘʭ (1)ʈ ʧʦ (3) ʚʠʱʝ, ʥʝʩʫʯʫ ʟʜʘʪ-

ʥʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʟʛʠʥʘʶʯʠʡ 

ʤʦʤʝʥʪiʉ, ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʘʪʠ ʧʦ ʚʝʣʠʯʠʥʽ 

ʦʩʴʦʚʦʾ ʩʠʣʠ, ʚʠʟʚʘʥʦʾ ʪʽʣʴʢʠ ʚʝʨʪʠʢʘʣʴʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 

 

(5)ʈ ɺʝʣʠʯʠʥʘ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʷʢ ʧʦʜʘʪʣʠ-

ʚʠʭ, ʪʘʢ ʽ ʢʨʠʭʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ, 

ʧʨʠ ʧʝʨʝʚʽʨʢʘʭ ʥʘʜʽʡʥʦʩʪʽ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘ-

ʪʠ ʧʫʥʢʪʫ 2.2.1(5)ʈ. 

 
ʇʈʀʄɯʊʂɸ ɯʥʬʦʨʤʘʮʽ ʁʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʝʩʫʯʦʾ ʟʜʘʪ-

ʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ɯʥʬʦʨ-

ʤʘʪʠʚʥʠʭ ɼʦʜʘʪʢʘʭ ɸ, ɺ ʽ ʉ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

nent/mechanism under consideration shall be 

taken equal to: 

 

 

(a) the value D obtained from the analysis, if 

the capacity C of the ductile component, evalu-

ated using mean values of material properties, 

satisfies 1/ ¢= CDr , 

 

 

(b) the capacity of the ductile component, 

evaluated using mean values of material prop-

erties multiplied by the confidence factors, as 

defined in 3.5, accounting for the level of 

knowledge attained, if 1/ >= CDr , with D and 

C as defined in (a) above. 

 

 

(2) In (1)b above the capacities of the beam 

sections around concrete beam-column joints 

should be computed from expression (5.8) in 

EN 1998-1:2004 and those of the column sec-

tions around such joints from expression (5.9), 

using in the right-hand-side of these expres-

sions the value 1=Rdg  and mean values of ma-

terial properties multiplied by the confidence 

factors, as defined in 3.5. 

 

 

(2) For the calculation of force demands on the 

"brittle" shear mechanism of walls through 

(1)b above, expression (5.26) in  

EN 1998-1:2004 may be applied with 1Rd =g  

and using as RdM  the bending moment capaci-

ty at the base, evaluated using mean values of 

material properties multiplied by the confi-

dence factors, as defined in 3.5. 

 

 

(4) In (1)P to (3) above the bending moment 

capacities iʉ  of vertical elements may be 

based on the value of the axial force due to the 

vertical loads only. 

 

 

(5)P The value of the capacity of both ductile 

and brittle components and mechanisms to be 

compared to demand in safety verifications, 

shall be in accordance with 2.2.1(5)P. 

 
NOTE Information for the evaluation of the capacity of 
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ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

 

4.5.2 ʅʝʣʽʥʽʡʥʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ (ʩʪʘʪʠʯ-

ʥ̔ ʘʙʦ ʜʠʥʘʤʽʯʥ)̔ 

 

(1)ʈ ɺʠʤʦʛʠ ʜʦ "ʧʦʜʘʪʣʠʚʠʭ" ʽ ʜʦ çʢʨʠʭʢʠʭè 

ʝʣʝʤʝʥʪʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʟ ʨʦʟʨʘʭʫʥ-

ʢʫ ʚʠʢʦʥʘʥʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʽʚ 4.4.4 ʘʙʦ 

4.4.5 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʭʘʨʘ-

ʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʽʚ. 

 

(2)ʈ ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʫʥʢʪ 4.5.1(5)ʈ. 

 
ʇʈʀʄɯʊʂɸ ɯʥʬʦʨʤʘʮʽʶ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʝʩʫʯʦʾ ʟʜʘʪ-

ʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʤʦʞʥʘ ʥʘʡʪʠ ʚ ɯʥʬʦʨʤʘ-

ʪʠʚʥʠʭ ɼʦʜʘʪʢʘʭ ɸ, ɺ ʽ ʉ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

 

4.5.3 ʇʽʜʭʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ q  

 

(1)ʈ ɿʥʘʯʝʥʥʷ ʷʢ ʥʝʦʙʭʽʜʥʦ,ʾ ʪʘʢ ʽ ʥʘʷʚʥʦʾ ʥʝ-

ʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʦʜʘʪʣʠʚʠʭ ʽ ʢʨʠʭʢʠʭ ʝʣʝʤʝʥ-

ʪʽʚ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ 2.2.1(4)ʈ, 2.2.3(3)ʈ. 

 

4.6 ɿʙʽʨ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʝʨʝʚʽ-

ʨʢʠ ʙʝʟʧʝʢʠ 

 

(1)ʈ ɺ ʪʘʙʣʠʮʽ 4.3 ʫʟʘʛʘʣʴʥʝʥʽ: 

 

ï ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ, ʷʢʽ ʤʘ-

ʶʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʷʢ ʥʝʦʙ-

ʭʽʜʥʦʾ, ʪʘʢ ʽ ʥʘʷʚʥʦʾ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʝʣʝʤʝʥ-

ʪʽʚ, ʧʨʠ ʚʩʽʭ ʪʠʧʘʭ ʨʦʟʨʘʭʫʥʢʫ. 

 

ï ʮʽ ʢʨʠʪʝʨʽʾ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʜʣʷ ʧʝʨʝ-

ʚʽʨʢʠ ʥʘʜʽʡʥʦʩʪʽ ʷʢ ʧʦʜʘʪʣʠʚʠʭ, ʪʘʢ ʽ ʢʨʠʭʢʠʭ 

ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʨʦʟʨʘʭʫʥʢʫ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʊʘʙʣʠʮʷ 4.3 ï ɿʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘ-

ʪʝʨʽʘʣʽʚ ʽ ʢʨʠʪʝʨʽʾ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʝʨʝʚ̔-

components and mechanisms may be found in the rele-

vant material related Informative Annexes A, B and C. 

 

 

4.5.2 Nonlinear methods of analysis (static 

or dynamic) 

 

(1)P The demands on both "ductile" and "brit-

tle" components shall be those obtained from 

the analysis performed in accordance with 

4.4.4 or 4.4.5, using mean value properties of 

the materials. 

 

(2)P 4.5.1(5)P applies. 

 
NOTE Information for the evaluation of the capacity of 
components and mechanisms may be found in the rele-

vant material related Informative Annexes A. B and C. 

 

 

4.5.3 q-factor approach 

 

(1)P The values of both demand and capacity 

of ductile and brittle members shall be in ac-

cordance with 2.2.1(4)P, 2.2.3(3)P. 

 

4.6 Summary of criteria for analysis and 

safety verifications 

 

(1)P Table 4.3 summarises: 

 

ï The values of the material properties to be 

adopted in evaluating both the demand and ca-

pacities of the elements for all types of analy-

sis. 

 

ï The criteria that shall be followed for the 

safety verification of both ductile and brittle 

elements for all types of analysis 
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ʃʽʥʽʡʥʘ ʤʦʜʝʣʴ (LM) 
Linear Model (LM) 

ʅʝʣʽʥʽʡʥʘ ʤʦʜʝʣʴ 
Nonlinear Model 

ʇʽʜʭʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦ-
ʝʬʽʮʽʻʥʪʘ q  

q-factor approach 

 
ɺʠʤʦʛʠ 
Demand 

ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ 
Capacity 

ɺʠʤʦʛʠ 
Demand 

ʅʝʩʫʯʘ ʟʜʘʪ-
ʥʽʩʪʴ 

Capacity 

ɺʠʤʦʛʠ 
Demand 

ʅʝʩʫʯʘ ʟʜʘʪ-
ʥʽʩʪʴ 

Capacity 
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ʧ
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ʠ
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ʽ
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 ʇ
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ʇʨʠʡʥʷʪʥʽʩʪʴ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ (ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʟʥʘʯʝʥʴ iCiDi /=r ) 

Acceptability of Linear Model (for checking of 

iCiDi /=r values): 

ʇʦ ʨʦ-
ʟʨʘʭʫʥʢʫ. 
ɺʠʢʦʨʠʩʪʦ-
ʚʫʡʪʝ ʩʝʨʝ-
ʜʥʻ ʟʥʘ-

ʯʝʥʥ ̫ʚʣʘʩ-
ʪʠʚʦʩʪʝʡ ʚ 
ʤʦʜʝʣʽ 
 
From analy-
sis. Use 
mean values 
of properties 
in model. 

 

ʋ ʚʠʨʘʟʽ ʤʽʮ-
ʥʦʩʪʽ ʚʠʢʦʨʠ-
ʩʪʦʚʫʡʪʝ ʩʝ-
ʨʝʜʥʻ ʟʥʘʯʝʥ-
ʥʷ ʚʣʘʩʪʠʚʦʩ-

ʪʝʡ, ʧʦʜʽʣʝʥʽ 
ʥʘ ʢʦʝʬʽʮʽʻʥʪ 
ʜʦʚʽʨʯʦʾ ʚʽʨʦ-
ʛʽʜʥʦʩʪʽ ʽ ʥʘ 
ʢʦʝʬʽʮʽ̒ ʥʪ 
ʥʘʜʽʡʥʦʩʪʽ ʧʦ 
ʤʘʪʝʨʽʘʣʫ  
 

In terms of 
strength. Use 
mean values of 
properties 
divided by CF 
and by partial 
factor.  

ʇʦ ʨʦʟʨʘ-
ʭʫʥʢʫ 
 
From 
analysis. 
 

ʋ ʚʠʨʘʟʽ ʤʽʮ-
ʥʦʩʪʽ ʚʠʢʦʨʠ-
ʩʪʦʚʫʡʪʝ ʩʝ-
ʨʝʜʥʻ ʟʥʘʯʝʥ-
ʥʷ ʚʣʘʩʪʠʚʦʩ-
ʪʝʡ, ʧʦʜʣ̔ʝʥʽ 
ʥʘ ʢʦʝʬʽʮʽʻʥʪ 
ʜʦʚʽʨʯʦʾ ʚʽʨʦ-

ʛʽʜʥʦʩʪʽ ʽ ʥʘ 
ʢʦʝʬʽʮʽ̒ ʥʪ 
ʥʘʜʽʡʥʦʩʪʽ ʧʦ 
ʤʘʪʝʨʽʘʣʫ 
 
In terms of 
strength. Use 
mean values of 
properties 

divided by CF 
and by partial 
factor. 
 

ʇʦ ʨʦʟʨʘʭʫʥʢʫ. ɺʠʢʦʨʠ-
ʩʪʦʚʫʡʪʝ ʩʝʨʝʜʥʽ ʟʥʘ-

ʯʝʥʥ ̫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ 
ʤʦʜʝʣʽ 
From analysis. Use mean 
values of properties in 
model.  

ɺ ʚʠʨʘʟʽ ʤʽʮʥʦʩʪʽ. 
ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 
ʚʣʘʩʪʠʚʦʩʪʝʡ 
In terms of strength. 
Use mean values of 
properties. 

ʇʝʨʝʚʽʨʢʘ (ʷʢʱʦ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ) 
Verifications (if  LM accepted): 

ɯʟ ʨʦʟʨʘʭʫʥʢʫ 
From analysis. 

ɺ ʚʠʨʘʟʽ ʜʝʬʦʨʤʘʮʽʡ 
ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʩʝ-
ʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʣʘʩ-
ʪʠʚʦʩʪʝʡ, ʧʦʜʽʣʝʥʠʭ 
ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʜʦʚʽʨ-
ʯʦ ʾʚ̔ʨʦʛʽʜʥʦʩʪ̔ 
In terms of defor-
mation. Use mean 

values of properties 
divided by CF. 

ʂ
ʨ
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ʭ
ʢ
ʠ
ʡ
 
 
 

B
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ʇʝʨʝʚʽʨʢʘ (ʷʢʱʦ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ) 
Verifications (if  LM accepted): ʋ ʚʠʨʘʟʽ ʤʽʮ-

ʥʦʩʪʽ ʚʠʢʦʨʠ-
ʩʪʦʚʫʡʪʝ ʩʝ-
ʨʝʜʥʻ ʟʥʘʯʝʥ-
ʥʷ ʚʣʘʩʪʠʚʦʩ-
ʪʝʡ, ʧʦʜʽʣʝʥʽ 

ʥʘ ʜʦʚʽʨʯʫ 
ʚʽʨʦʛʽʜʥʽʩʪʴ ʽ 
ʥʘ ʯʘʩʪʠʡ 
ʢʦʝʬʽʮʽ̒ ʥʪ 
 
In terms of 
strength. Use 
mean values of 

properties 
divided by CF 
and by partial 
factor  

ʋ ʚʽʜʧʦʚʽʜ-
ʥʦʩʪʽ ʟ ʚʠ-
ʢʦʨʠʩʪʦʚʫ-
ʻʤʠʤ ʨʦʟ-
ʜʽʣʦʤ EN 
1998-
1:2004 
 
In accord-

ance with 
the relevant 
Section of 
EN1998-1: 
2004. 
 

ʗʢʱʦ 1¢ir :  

ʽʟ ʨʦʟʨʘʭʫʥʢʫ 

If 1¢ir : from analysis. 
ʋ ʚʠʨʘʟʽ ʤʽʮʥʦʩʪʽ 
ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʩʝ-
ʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʣʘʩ-

ʪʠʚʦʩʪʝʡ, ʧʦʜʽʣʝʥʽ ʥʘ 
ʢʦʝʬʽʮʽʻʥʪ ʜʦʚʽʨʯʦʾ 
ʚʽʨʦʛʽʜʥʦʩʪʽ ʽ ʥʘ ʢʦ-
ʝʬʽʮʽ̒ ʥʪ ʥʘʜʽʡʥʦʩʪʽ 
ʧʦ ʤʘʪʝʨʽʘʣʫ 
 
In terms of strength. 
Use mean values of 

properties divided by 
CF and by partial 
factor.   

ʗʢʱʦ 1>ir : 

ʽʟ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʟ 
ʤʽʮʥʽʩʪʶ ʧʦʜʘʪʣʠʚʦʛʦ 
ʝʣʝʤʝʥʪʫ. ɺʠʢʦʨʠʩʪʦ-
ʚʫʡʪʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 
ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʦʤʥʦʞʝ-
ʥʽ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʜʦʚʽʨʯʦʾ 
ʚʽʨʦʛʽʜʥʦʩʪ̔ 

If 1>ir : from equilibri-

um with strength of duc-
tile e/m. Use mean values 
of properties multiplied by 
CF. 

 

 

ʨʢʠ ʥʘʜʽʡʥʦʩʪʽ Table 4.3: Values of material properties and 

criteria for analysis and safety 
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5 ʈɯʐɽʅʅʗ ɼʃʗ ʂʆʅʉʊʈʋʂʎɯʁʅʆɻʆ 

ɺʊʈʋʏɸʅʅʗ 

 

5.1 ʂʨʠʪʝʨʽʾ ʜʣʷ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʧʦ 

ʢʦʥʩʪʨʫʢʮʽʡʥʦʤʫ ʚʪʨʫʯʘʥʥʶ 

 

5.1.1 ɺʚʝʜʝʥʥʷ 

 

(1) ʋʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʧʨʦ ʚʪʨʫʯʘʥʥʷ ʧʦʚʠʥʥʽ 

ʧʨʠʡʤʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʢʠ ʢʦʥ-

ʩʪʨʫʢʮʽʾ ʪʘ ʭʘʨʘʢʪʝʨʫ  ̔ʩʪʫʧʝʥʷ ʧʦʰʢʦʜʞʝʥʥʷ. 

 
ʇʈʀʄɯʊʂɸ ʗʢ ʽ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʧʨʠʡʤʘʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʦʮʽʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ, ʪʘʢʠʭ, ʷʢ ʧʨʠʧʠʥʝʥʥʷ ʚʠʢʦʨʠ-
ʩʪʘʥʥʷ ʘʙʦ ʦʨʝʥʜʠ ʥʘ ʧʝʨʽʦʜ ʨʝʤʦʥʪʫ. 

 

(2) ɼʘʥʠʡ ʉʪʘʥʜʘʨʪ ʦʧʠʩʫʻ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ. 

 

5.1.2 ʊʝʭʥʽʯʥʽ ʢʨʠʪʝʨʽʾ 

 

(1)ʈ ɺʠʙʽʨ ʪʠʧʫ, ʤʝʪʦʜʠʢʠ, ʩʪʫʧʝʥʷ ʽ ʥʝʚʜ̔-

ʢʣʘʜʥʦʩʪʽ ʚʪʨʫʯʘʥʥʷ ʤʘʻ ʙʫʪʠ ʙʘʟʦʚʘʥʠʡ ʥʘ 

ʽʥʬʦʨʤʘʮʽ ʧʨʦ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʽʙʨʘʥʫ ʧʨʠ ʚʠʢʦ-

ʥʘʥʥʽ ʦʮʽʥʢʠ ʩʪʘʥʫ ʙʫʜʽʚʣʽ. 

 

(2) ʉʣʽʜ ʧʨʠʡʤʘʪʠ ʚ ʨʦʟʨʘʭʫʥʦʢ ʥʘʩʪʫʧʥʽ ʘʩ-

ʧʝʢʪʠ: 

 

ʘ) ɺʩʽ ʟʥʘʡʜʝʥʽ ʣʦʢʘʣʴʥʽ ʛʨʫʙʽ ʧʦʤʠʣʢʠ ʩʣʽʜ 

ʫʩʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ, 

 

b) ʋ ʚʠʧʘʜʢʫ ʩʠʣʴʥʦ ʥʝʨʝʛʫʣʷʨʥʦʾ ʙʫʜʽʚʣʽ (ʷʢ 

ʫ ʩʝʥʩʽ ʞʦʨʩʪʢʦʩʪʽ, ʪʘʢ ʽ ʚ ʩʝʥʩʽ ʨʦʟʧʦʜʽʣʽʚ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷ), ʩʣʽʜ ʧʦʣʽʧʰʠʪʠ ʢʦʥʩʪʨʫʢʮʽʡʥʫ 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ, ʥʘʩʢʣ̔ʴʢʠ ʮʝ ʤʦʞʣʠʚʦ, ʷʢ ʧʦ 

ʚʠʩʦʪʽ ʙʫʜʽʚʣʽ ʪʘʢ ʽ ʚ ʧʣʘʥʽ; 

 

ʩ) ʅʝʦʙʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʽ 

ʩʪʽʡʢʦʩʪʽ ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʰʣʷʭʦʤ ʟʤʽʥʠ 

ʤʽʮʥʦʩʪʽ ʽ/ʘʙʦ ʞʦʨʩʪʢʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʢʽʣʴʢʦʩ-

ʪʽ ʽʩʥʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʘʙʦ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ 

ʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ; 

 

d) ʇʽʜʚʠʱʝʥʥʷ ʣʦʢʘʣʴʥʦʾ ʧʦʜʘʪʣʠʚʦʩʪʽ ʩʣʽʜ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʘʤ, ʜʝ ʮʝ ʧʦʪʨʽʙʥʦ; 

 

ʝ) ʇʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʧʽʩʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʛʦ ʚʪʨʫʯʘʥʥʷ ʥʝ ʧʦʚʠʥʥʝ ʟʤʝʥʰʫʚʘʪʠ ʜʦʩʪʫʧ-

ʥʫ ʛʣʦʙʘʣʴʥʫ ʧʦʜʘʪʣʠʚiʩʪʴ; 

 

5 DECISIONS FOR STRUCTURAL 

INTERVENTION  

 

5.1 Criteria for a structural intervention  

 

 

5.1.1 Introduction 

 

(1) On the basis of the conclusions of the as-

sessment of the structure and/or the nature and 

extent of the damage, decisions should be tak-

en for the intervention. 

 
NOTE As in the design of new structures, optimal deci-

sions are pursued, taking into account social aspects, 

such as the disruption of use or occupancy during the 

intervention. 

 

(2) This Standard describes the technical as-

pects of the relevant criteria. 

 

5.1.2 Technical criteria 

 

(1)P The selection of the type, technique, ex-

tent and urgency of the intervention shall be 

based on the structural information collected 

during the assessment of the building. 

 

(2) The following aspects should be taken into 

account: 

 

ʘ) All identified local gross errors should be 

appropriately remedied, 

 

b) In case of highly irregular buildings (both in 

terms of stiffness and overstrength distribu-

tions), structural regularity should be improved 

as much as possible, both in elevation and in 

plan; 

 

c) The required characteristics of regularity 

and resistance can be achieved by either modi-

fication of the strength and/or stiffness of an 

appropriate number of existing components, or 

by the introduction of new structural elements; 

 

d) Increase in the local ductility supply should 

be effected where required; 

 

e) The increase in strength after the interven-

tion should not reduce the available global duc-

tility;  
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f) ʂʦʥʢʨʝʪʥʦ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʮʝʛʣʷʥʦʾ 

ʢʣʘʜʢʠ: ʥʝʧʦʜʘʪʣʠʚʽ ʧʝʨʝʤʠʯʢʠ ʚʽʢʦʥ ʘʙʦ 

ʜʚʝʨʝʡ ʩʣʽʜ ʟʘʤʽʥʠʪʠ, ʥʝʘʜʝʢʚʘʪʥʽ ʟ'ʻʜʥʘʥʥʷ 

ʤʽʞ ʧʽʜʣʦʛʦʶ ʽ ʩʪʽʥʘʤʠ ʩʣʽʜ ʧʽʜʩʠʣʠʪʴ, ʩʣʽʜ 

ʫʩʫʥʫʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʪʽʥʫ 

ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʾʡ ʽʟ ʧʣʦʩʢʦʩʪʽ. 

 

5.1.3 ɺʠʜ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ 

 

(1) ɺʪʨʫʯʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʙʨʘʥʝ ʟ ʥʘʩʪʫʧʥʠʭ 

ʭʘʨʘʢʪʝʨʥʠʭ ʪʠʧʽʚ: 

 

ʘ) ʄʽʩʮʝʚʘ ʘʙʦ ʟʘʛʘʣʴʥʘ ʟʤʽʥʘ ʧʦʰʢʦʜʞʝʥʠʭ 

ʘʙʦ ʥʝʧʦʰʢʦʜʞʝʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʨʝʤʦʥʪ, ʧʜ̔-

ʩʠʣʝʥʥʷ ʘʙʦ ʧʦʚʥʘ ʟʘʤʽʥʘ), ʚʨʘʭʦʚʫʶʯʠ 

ʞʦʨʩʪʢʽʩʪʴ, ʤʽʮʥʽʩʪʴ ʽ/ʘʙʦ ʧʦʜʘʪʣʠʚʽʩʪʴ ʚʢʘʟʘ-

ʥʠʭ ʝʣʝʤʝʥʪʽʚ; 

 

b) ɼʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ 

(ʥʘʧʨʠʢʣʘʜ, ʨʦʟʪʷʞʢʠ ʘʙʦ ʢʘʨʢʘʩʥʽ ʩʪʽʥʠ ʽʟ 

ʟʘʧʦʚʥʝʥʥʷʤ; ʩʪʘʣʴ, ʜʝʨʝʚʠʥʘ ʘʙʦ ʟʘʣʽʟʦʙʝ-

ʪʦʥʥʽ ʧʦʷʩʠ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʟ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ 

ʽ ʪ. ʜ.); 

 

ʩ) ɿʤʽʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ (ʫʩʫʥʝʥʥʷ 

ʜʝʷʢʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʟʻʜʥʘʥʴ; ʨʦʟʰʠʨʝʥʥʷ 

ʟ̒ʜʥʘʥʴ; ʫʩʫʥʝʥʥʷ ʫʨʘʟʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ; ʟʤʽʥʘ 

ʢʦʤʧʦʥʦʚʦʢ ʫʙʽʢ ʙʽʣʴʰ ʨʝʛʫʣʷʨʥʠʭ ʽ/ʘʙʦ 

ʙʽʣʴʰ ʧʦʜʘʪʣʠʚʠʭ ʩʪʨʫʢʪʫʨ) 1; 

 

d) ɼʦʜʘʚʘʥʥʷ ʥʦʚʦʾ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʜʝʷʢʦʾ ʯʘʩʪʠʥʠ ʘʙʦ ʚʩʴʦʛʦ 

ʩʝʡʩʤʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

 

ʝ) ʄʦʞʣʠʚʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʩʥʫʶʯʠʭ ʥʝ ʥʝʩʫ-

ʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʚ ʥʝʩʫʯʽ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ; 

 

f) ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʘʩʠʚʥʠʭ ʟʘʭʠʩʥʠʭ ʧʨʠ-

ʩʪʨʦʾʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʨʦʟʩʽʶʶʯʠʭ 

ʟʚ'ʷʟʢʽʚ ʘʙʦ ʟ̔ʦʣʷʮʽʾ ʦʩʥʦʚʠ; 

 

g) ɿʥʠʞʝʥʥʷ ʤʘʩʠ; 

 

_________________________ 
1) ʎʝ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʦʛʦ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʫʨʘʟʣʠʚʽ ʢʦʣʦʥʠ ʟ ʤʘʣʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ʟʨʫʰʝʥʥʷ ʘʙʦ 

ʧʦʚʥʽʩʪʶ ʤ'ʷʢʽ ʧʦʚʝʨʭʠ ʧʝʨʝʪʚʦʨʷʪʴʩʷ ʚ ʧʦʜʘʪʣʠʚʽʰʽ 

ʢʦʥʩʪʨʫʢʮʽʾ; ʘʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ, ʢʦʣʠ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ 

ʥʘʜʤʽʮʥʦʩʪʽ ʥʘ ʚʠʩʦʪʥʽʡ ʚʽʜʤʽʪʮʽ ʘʙʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʚ 

ʧʣʘʥʽ ʟʤʝʥʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʟʤʽʥʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʠʩ-

ʪʝʤʠ. 

 

h) ʆʙʤʝʞʝʥʥʷ ʘʙʦ ʧʝʨʝʧʨʦʬʽʣʶʚʘʥʥʷ ʚʠʢʦʨʠ-

 

f) Specifically for masonry structures: non-

ductile lintels should be replaced, inadequate 

connections between floor and walls should be 

improved, out-of-plane horizontal thrusts 

against walls should be eliminated. 

 

 

5.1.3 Type of intervention 

 

(1) An intervention may be selected from the 

following indicative types: 

 

a) Local or overall modification of damaged or 

undamaged elements (repair, strengthening or 

full replacement), considering the stiffness, 

strength and/or ductility of these elements; 

 

 

b) Addition of new structural elements (e.g. 

bracings or infill walls, steel, timber or rein-

forced concrete belts in masonry construction 

etc); 

 

 

c) Modification of the structural system (elimi-

nation of some structural joints, widening of 

joints, elimination of vulnerable elements, 

modification into more regular and/or more 

ductile arrangements)1; 

 

d) Addition of a new structural system to sus-

tain some or all of the entire seismic action; 

 

e) Possible transformation of existing non-

structural elements into structural elements; 

 

 

f) Introduction of passive protection devices 

through either dissipative bracing or base isola-

tion; 

 

g) Mass reduction; 

 

_________________________ 
1) This is for instance the case when vulnerable low 

shear-ratio columns or entire soft storeys are trans-
formed into more ductile arrangements; similarly, when 

overstrength irregularities in elevation, or in-plan eccen-

tricities are reduced by modifying the structural system. 
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ʩʪʘʥʥʷ ʙʫʜʽʚʣʽ; 

 

i) ʏʘʩʪʢʦʚʠʡ ʟʥʦʩ; 

 

(2) ʄʦʞʫʪʴ ʙʫʪʠ ʚʠʙʨʘʥʽ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ 

ʪʠʧʽʚ ʚ ʧʦʻʜʥʘʥʥʽ. ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ, ʩʣʽʜ 

ʧʨʠʡʤʘʪʠ ʚ ʨʦʟʨʘʭʫʥʦʢ ʟʤʽʥʫ ʚʧʣʠʚʫ ʢʦʥ-

ʩʪʨʫʢʮʽʾ ʥʘ ʬʫʥʜʘʤʝʥʪ. 

 

(3)ʈ ʗʢʱʦ ʧʨʠʡʤʘʻʪʴʩʷ ʽʟʦʣʷʮʽʷ ʬʫʥʜʘʤʝʥʪʫ, 

ʥʝʦʙʭʽʜʥʦ ʩʣʽʜʫʚʘʪʠ ʧʦʣʦʞʝʥʥʷʤ, ʷʢʽ ʤʽʩʪʷʪʴ-

ʩ ̫ʚ ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, 10. 

 

5.1.4 ʅʝ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ  

 

1(ʈ) ʈʽʰʝʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʨʝʤʦʥʪʫ ʘʙʦ 

ʟʤʽʮʥʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʥʝ ʻ ʥʝ-

ʩʫʯʠʤʠ, ʫʭʚʘʣʶʶʪʩɹʷ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʚ 

ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ, ʷʢʱʦ 

ʩʝʡʩʤʽʯʥʘ ʧʦʚʝʜʽʥʢʘ ʚʢʘʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʝ 

ʩʪʚʦʨʠʪʠ ʟʘʛʨʦʟʫ ʞʠʪʪʶ ʞʠʪʝʣʽʚ ʘʙʦ ʦʢʘʟʘʪʠ 

ʚʧʣʠʚ ʥʘ ʮʽʥʥʽʩʪʴ ʪʦʚʘʨʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʩɹʷ ʚ 

ʙʫʜʽʚʣʽ. 

 

(2) ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʧʦʚʥʝ ʘʙʦ ʯʘʩʪʢʦʚʝ ʨʫʡ-

ʥʫʚʘʥʥʷ ʚʢʘʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʻ ʙʫʪʠ ʧʦʧʝʨʝ-

ʜʞʝʥʦ ʰʣʷʭʦʤ ʚʞʠʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʭʦʜʽʚ: 

 

a) ɺʽʜʧʦʚʽʜʥʠʭ ʟʻʜʥʘʥʴ ʟ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ (ʜʠʚ. EN 1998-1:2004, 4.3.5); 

 

b) ʇʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʥʝ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ (ʜʠʚ. EN 1998-1:2004, 4.3.5); 

 

c) ʇʨʠʡʥʷʪʠ ʟʘʭʦʜʠ ʧʦ ʘʥʢʝʨʥʦʤʫ ʟʘʢʨʽʧʣʝʥ-

ʥʶ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʤʦʞʣʠʚʦʤʫ ʚʠʧʘʜʘʥ-

ʥʶ ʯʘʩʪʠʥ ʚʢʘʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

 

(3) ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʜʘʥʠʭ 

ʟʘʭʦʜʽʚ ʥʘ ʧʦʚʝʜʽʥʢʫ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʚ̔ ʢʦʥ-

ʩʪʨʫʢʮʽʾ. 

 

5.1.5 ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʚʠʙʨʘʥʦʛʦ ʪʠʧʫ ʚʪʨʫ-

ʯʘʥʥʷ 

 

(1)ʈ ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ, ʜʦʢʫʤʝʥʪʠ, ʱʦ ʚʽʜʥʦ-

ʩʷʪʴʩʷ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʧʦʚʠʥʥʽ 

ʤ̔ʩʪʠʪʠ ʚ ʩʦʙʽ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʚʠʙʨʘʥʦʛʦ ʪʠʧʫ 

ʚʪʨʫʯʘʥʥʷ ʽ ʦʧʠʩ ʡʦʛʦ ʦʯʽʢʫʚʘʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʧʦʚʝʜʽʥʢʫ ʢʦʥʩʪʨʫʢʮʽʾ. 

 

(2) ɼʘʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʩʣʽʜ ʥʘʜʘʪʠ ʚʣʘʩʥʠ-

h)Restriction or change of use of the building; 

 

 

i)Partial demolition; 

 

(2) One or more types in combination may be 

selected. In all cases, the effect of structural 

modifications on the foundation should be tak-

en into account. 

 

(3)P If base isolation is adopted, the provisions 

contained in EN 1998-1:2004, 10 shall be fol-

lowed. 

 

5.1.4 Non-structural elements 

 

1(P) Decisions regarding repair or strengthen-

ing of non-structural elements shall also be 

taken whenever, in addition to functional re-

quirements, the seismic behaviour of these el-

ements may endanger the life of inhabitants or 

affect the value of goods stored in the building. 

 

 

(2) In such cases, full or partial collapse of 

these elements should be avoided by means of: 

 

 

a) Appropriate connections to structural ele-

ments (see EN 1998-1:2004, 4.3.5); 

 

b) Increasing the resistance of non-structural 

elements (see EN 1998-1: 2004, 4.3.5); 

 

c) Taking measures of anchorage to prevent 

possible falling out of parts of these elements. 

 

 

(3) The possible consequences of these provi-

sions on the behaviour of structural elements 

should be taken into account. 

 

5.1.5 Justification of the selected interven-

tion type 

 

(1)P In all cases, the documents relating to ret-

rofit design shall include the justification of the 

type of intervention selected and the descrip-

tion of its expected effect on the structural re-

sponse 

 

(2) This justification should be made available 
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ʢʦʚʽ to the owner 

6 ʈɽʂʆʅʉʊʈʋʂʎɯʗ 

 

 

6.1 ʇʨʦʮʝʜʫʨʘ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʫ ʨʝʢʦʥʩ-

ʪʨʫʢʮʽʾ 

 

(1)ʈ ʇʨʦʮʝʜʫʨʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʦʚʠʥʥʘ ʚʢʣʶ-

ʯʘʪʠ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

 

ʘ) ʝʩʢʽʟʥʠʡ ʧʨʦʝʢʪ; 

 

b) ʨʦʟʨʘʭʫʥʦʢ; 

 

c) ʢʦʥʪʨʦʣʴ. 

 

(2)ʈ ɽʩʢʽʟʥʠʡ ʧʨʦʝʢʪ ʧʦʚʠʥʝʥ ʦʭʦʧʣʶʚʘʪʠ 

ʥʘʩʪʫʧʥʝ: 

 

(I) ɺʠʙʽʨ ʪʝʭʥʦʣʦʛʽʾ ʽ/ʘʙʦ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ 

ʪʠʧʫ ʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥ-

ʥʷ. 

 

(II) ʇʦʧʝʨʝʜʥʷ ʦʮʽʥʢʘ ʨʦʟʤʽʨʽʚ ʜʦʜʘʪʢʦʚʠʭ 

ʥʝʩʫʯʠʭ ʜʝʪʘʣʝʡ. 

 

(III) ʇʦʧʝʨʝʜʥʷ ʦʮʽʥʢʘ ʟʤʽʥʝʥʦʾ ʞʦʨʩʪʢʦʩʪʽ 

ʤʦʜʝʨʥʽʟʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

 

(3)ʈ ʄʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʩʧʦʨʫʜʠ, ʚʠʟʥʘʯʝʥʽ ʚ 

ʧʫʥʢʪʽ 4.4, ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʜʽʚʣʽ. 

 

 

(4)ʈ ʇʝʨʝʚʽʨʢʠ ʥʘʜʽʡʥʦʩʪʽ ʧʦʚʠʥʥʽ ʟʜʽʡʩʥʶʚʘ-

ʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʫ 4.5, ʷʢ ʜʣʷ ʽʩʥʫʶ-

ʯʠʭ, ʪʘʢ ʽ ʜʣʷ ʟʤʽʥʝʥʠʭ ʪʘ ʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʥʘʜʽʡʥʦʩʪʽ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦ ʜʘʥʠʤ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʧʨʦʚʝʜʝʥʥʠʭ ʥʘ ʤʽʩʮʽ, ʽ ʙʫʜʴ-

ʷʢʠʭ ʜʦʜʘʪʢʦʚ ̔ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʤʥʦʞʝ-

ʥʠʭ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʜʦʚʽʨʯʦʾ ʚ̔ ʨʦʛʽʜʥʦʩʪ̔ ʉF, ʷʢ 

ʚʢʘʟʘʥʦ ʚ ʧʫʥʢʪʽ 3.5. ʇʨʦʪʝ ʜʣʷ ʥʦʚʠʭ ʘʙʦ ʜʦ-

ʜʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʥʦʤʽʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʙʝʟ ʾʭ ʟʥʠʞʝʥʥʷ ʟ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ ʜʦʚʽʨʯʦʾ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʉF. 

 
ʇʈʀʄɯʊʂA ɯʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʽʩʥʫʶ-

ʯʠʭ ʽ ʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʥʘ ʟʥʘʡʪʠ ʫ 
ʚʽʜʧʦʚʽʜʥʦʤʫ ɯʥʬʦʨʤʘʪʠʚʥʦʤʫ ɼʦʜʘʪʢʫ ɸ, ɺ ʘʙʦ ʉ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʪʝʨʽʘʣʽʚ. 

6 DESIGN OF STRUCTURAL 

INTERVENTION  

 

6.1 Retrofit design procedure 

 

 

(1)P The retrofit design procedure shall include 

the following steps: 

 

a) Conceptual design; 

 

b) Analysis; 

 

c) Verifications. 

 

(2)P The conceptual design shall cover the fol-

lowing: 

 

(I) Selection of techniques and/or materials, as 

well as of the type and configuration of the in-

tervention. 

 

(II ) Preliminary estimation of dimensions of 

additional structural parts. 

 

(III ) Preliminary estimation of the modified 

stiffness of the retrofitted elements 

 

(3)P The methods of analysis of the structure 

specified in 4.4 shall be used, taking into ac-

count the modified characteristics of the build-

ing. 

 

(4)P Safety verifications shall be carried out in 

general in accordance with 4.5, for both exist-

ing, modified and new structural elements. For 

existing materials, mean values from in-situ 

tests and any additional sources of information 

shall be used in the safety verification, modi-

fied by the confidence factor CF, as specified 

in 3.5. However, for new or added materials 

nominal properties shall be used, without mod-

ification by the confidence factor CF. 

 

 

 

 
NOTE Information on the capacities of existing and new 

structural elements may be found in the relevant materi-
al-related Informative Annex A. B or C. 
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(5)ʈ ʗʢʱʦ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʤʽʩʪʠʪʴ 

ʚ ʩʦʙʽ ʷʢ ʽʩʥʫʶʯʽ, ʪʘʢ ʽ ʥʦʚʽ ʝʣʝʤʝʥʪʠ ʢʦʥ-

ʩʪʨʫʢʮʽʾ, ʤʦʞʝ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʤʦʛʘʤʠ ʩʪʘʥ-

ʜʘʨʪʫ EN 1998-1:2004, ʪʦ ʧʝʨʝʚʽʨʢʠ ʤʦʞʫʪʴ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ, 

ʚʠʢʣʘʜʝʥʠʭ ʚ ʜʘʥʦʤʫ ʜʦʢʫʤʝʥʪ.̔ 

 

(5)P In case the structural system, comprising 

both existing and new structural elements, can 

be made to fulfill the requirements of 

EN 1998-1:2004, the verifications may be car-

ried out in accordance with the provisions 

therein. 
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ɼʆɼɸʊʆʂ ɸ 

(ʽʥʬʦʨʤʘʪʠʚʥʠʡ) 

 

ɿɸʃɯɿʆɹɽʊʆʅʅɯ ʂʆʅʉʊʈʋʂʎɯɰ 

 

 

ɸ.1 ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

 

(1) ɼʘʥʠʡ ɼʦʜʘʪʦʢ ʤʽʩʪʠʪʴ ʢʦʥʢʨʝʪʥʫ ʽʥʬʦʨ-

ʤʘʮʽʶ ʜʣʷ ʦʮʽʥʢʠ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʙʫʜʽʚʝʣʴ ʚ ʾʭ 

ʧʦʪʦʯʥʦʤʫ ʩʪʘʥʽ, ʽ ʜʣʷ ʾʭ ʦʥʦʚʣʝʥʥʷ, ʢʦʣʠ ʮʝ 

ʥʝʦʙʭʽʜʥʦ. 

 

ɸ.2 ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʛʝʦʤʝʪʨʽʾ, ʜʝʪʘʣʝʡ ʽ ʤʘ-

ʪʝʨʽʘʣʽʚ  

 

ɸ.2.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

 

(1) ʅʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʧʝʨʝʚʽʨʠʪʠ ʥʘʩʪʫʧʥʽ 

ʘʩʧʝʢʪʠ: 

 

I. ʌʽʟʠʯʥʠʡ ʩʪʘʥ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ 

ʥʘʷʚʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʚʣʘʩʪʠʚʦ-

ʩʪʝʡ ʚʥʘʩʣʽʜʦʢ ʢʘʨʙʦʥʽʟʘʮʽʾ, ʢʦʨʦʟʽʾ ʩʪʘʣ ̔ʽ ʪʘʢ 

ʜʘʣʽ. 

 

II. ɹʝʟʧʝʨʝʨʚʥʽʪʴ ʣʽʥʽʡ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʩʠ-

ʣʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

 

ɸ.2.2 ɻʝʦʤʝʪʨʽʷ 

 

(1) ɿʽʙʨʘʥʽ ʜʘʥʽ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʽ 

ʧʫʥʢʪʠ: 

 

ɯ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʙʽʯʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʯʠʥʷʪʴ 

ʦʧʽʨ, ʚ ʦʙʦʭ ʥʘʧʨʷʤʘʭ. 

 

ɯɯ. ʆʨʽʻʥʪʘʮʽʷ ʧʣʠʪ ʧʝʨʝʢʨʠʪʪ̫  ʟ ʘʨʤʘʪʫʨʦʶ, 

ʨʦʟʤʽʱʝʥʦʶ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʽ. 

 

ɯɯɯ. ɺʠʩʦʪʘ ʽ ʰʠʨʠʥʘ ʙʘʣʦʢ, ʢʦʣʦʥ ʽ ʩʪiʥ. 

 

 

ɯV. ʐʠʨʠʥʘ ʧʦʣʠʮʴ ʚ ʪʘʚʨʦʚʠʭ ʙʘʣʢʘʭ. 

 

V. ʄʦʞʣʠʚʽ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʠ ʤʽʞ ʦʩʷʤʠ ʙʘʣʦʢ 

ʽ ʢʦʣʦʥ ʫ ʤʽʩʮʷʭ ʾʭ ʟôʻʜʥʘʥʥʷ. 

 

ɸ.2.3 ɼʝʪʘʣʽʨʦʚʢʘ 

 

(1) ɿʽʙʨʘʥʽ ʜʘʥʽ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʽ 

ANNEX A  

( n̔formative) 

 

REINFORCED CONCRETE 

STRUCTURES 

 

ɸ.1 Scope 

 

(1) This Annex contains specific information 

for the assessment of reinforced concrete 

buildings in their present state, and for their 

upgrading, when necessary. 

 

A.2 Identification of geometry, details and 

materials  

 

A.2.1 General 

 

(1) The following aspects should be carefully 

examined: 

 

I. Physical condition of reinforced concrete 

elements and presence of any degradation, due 

to carbonation, steel corrosion, etc. 

 

 

II. Continuity of load paths between lateral re-

sisting elements 

 

A.2.2 Geometry 

 

(1) The collected data should include the fol-

lowing items: 

 

I. Identification of the lateral resisting systems 

in both directions. 

 

II . Orientation of one-way floor slabs. 

 

 

III. Depth and width of beams, columns and 

walls,  

 

IV. Width of flanges in T-beams. 

 

V. Possible eccentricities between beams and 

columns axes at joints. 

 

A.2.3 Details 

 

(1) The collected data should include the fol-
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ʧʫʥʢʪʠ: 

 

I. ʂʽʣʴʢʽʩʪʴ ʧʦʚʟʜʦʚʞʥʴʦʾ ʩʪʘʣʝʚʦʾ ʘʨʤʘʪʫʨʠ ʚ 

ʙʘʣʢʘʭ, ʢʦʣʦʥʘʭ ʽ ʩʪʽʥʘʭ. 

 

II . ʂʽʣʴʢʽʩʪʴ ʽ ʜʝʪʘʣʶʚʘʥʥʷ ʦʙʤʝʞʫʶʯʦʾ ʩʪʘ-

ʣʝʚʦʾ ʘʨʤʘʪʫʨʠ ʚ ʢʨʠʪʠʯʥʠʭ ʜʽʣʷʥʢʘʭ ʽ ʚ ʩʪʠ-

ʢʘʭ ʤʽʞ ʙʘʣʢʘʤʠ ʽ ʢʦʣʦʥʘʤʠ. 

 

ɯɯɯ. ʂʽʣʴʢʽʩʪʴ ʩʪʘʣʝʚʦʾ ʘʨʤʘʪʫʨʠ ʚ ʧʘʥʝʣʷʭ ʧʝ-

ʨʝʢʨʠʪʪʽʚ, ʱʦ ʚʥʦʩʠʪʴ ʚʥʝʩʦʢ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ 

ʨʝʘʢʪʠʚʥʦʛʦ ʟʛʠʥʘʶʯʦʛʦ ʤʦʤʝʥʪʫ ʪʘʚʨʦʚʠʭ 

ʙʘʣʦʢ. 

 

ɯV. ʆʧʦʨʥʘ ʜʦʚʞʠʥʘ ʽ ʫʤʦʚʠ ʦʧʠʨʘʥʥʷ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

 

V. ʊʦʚʱʠʥʘ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʙʝʪʦʥʫ. 

 

VI. ʉʪʠʢʠ ʚʥʘʧʫʩʢ ʜʣʷ ʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫ-

ʨʠ. 

 

ɸ.2.4 ʄʘʪʝʨʽʘʣʠ 

 

(1) ɿʽʙʨʘʥʽ ʜʘʥʽ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʽ 

ʧʫʥʢʪʠ: 

 

ɯ. ʂʣʘʩ ʙʝʪʦʥʫ. 

 

ɯɯ. ɻʨʘʥʠʮʷ ʪʝʢʫʯʦʩʪʽ ʜʣʷ ʩʪʘʣʽ, ʛʨʘʥʠʯʥʘ 

ʤʽʮʥʽʩʪʴ ʽ ʢʨʠʪʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ. 

 

ɸ.3 ʄʦʜʝʣʽ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 

 

ɸ.3.1 ɺʩʪʫʧ 

 

(1) ʇʦʣʦʞʝʥʥʷ, ʚʠʢʣʘʜʝʥʽ ʚ ʜʘʥʥʦʤʫ ʧʫʥʢʪʽ, 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʷʢ ʜʦ ʧʝʨʚʠʥʥʠʭ, ʪʘʢ ʽ ʜʦ ʚʪʦ-

ʨʠʥʥʠʭ ʩʝʡʩʤʯ̔ʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

 

(2) ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʦʤʧʦʥʝʥʪʽʚ/ʤʝʭʘʥʽʟʤʽʚ: 

 

ɯ. "ʧʦʜʘʪʣʠʚ"̔: ʟʛʠʥʘʻʤʽ ʙʘʣʢʠ, ʢʦʣʦʥʠ ʽ ʩʪʽʥʠ 

ʧʽʜ ʚʧʣʠʚʦʤ ʦʩʴʦʚʦ ʾʩʠʣʠ ʽ ʙʝʟ ʥʝʾ; 

 

ɯɯ. "ʢʨʠʭʢ"̔: ʤʝʭʘʥʽʟʤ ʧʦʧʝʨʝʯʥʦʛʦ ʟʨʫʰʝʥʥʷ 

ʙʘʣʦʢ, ʢʦʣʦʥ, ʩʪʽʥ ʽ ʩʪʠʢʽʚ. 

 

ɸ.3.2 ɿʛʠʥʘʻʤʽ ʙʘʣʢʠ, ʢʦʣʦʥʠ ʽ ʩʪʽʥʠ ʜʽʻʶ 

ʦʩʴʦʚʦʶ ʩʠʣʠ ʽ ʙʝʟ ʥʝʾ 

 

ɸ.3.2.1 ɺʩʪʫʧ 

lowing items: 

 

I. Amount of longitudinal steel in beams, col-

umns and walls. 

 

II . Amount and detailing of confining steel in 

critical regions and in beam-column joints. 

 

 

III . Amount of steel reinforcement in floor 

slabs contributing to the negative resisting 

bending moment of T-beams. 

 

 

IV. Seating lengths and support conditions of 

horizontal elements. 

 

V. Depth of concrete cover. 

 

VI . Lap-splices for longitudinal reinforcement. 

 

 

A.2.4 Materials 

 

(1) The collected data should include the fol-

lowing items: 

 

I. Concrete strength. 

 

II . Steel yield strength, ultimate strength and 

ultimate strain  

 

A.3 Capacity models for assessment 

 

A.3.1 Introduction  

 

(1) The provisions given in this clause apply to 

both primary and secondary seismic elements. 

 

 

(2) Classification of components/mechanisms: 

 

I. "ductile": beam, columns and walls under 

flexure with and without axial force, 

 

II . "brittle": shear mechanism of beams, col-

umns, walls and joints. 

 

A.3.2 Beam, columns and walls under flex-

ure with and without axial force 

 

A.3.2.1 Introduction  
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(1) ɼʝʬʦʨʤʫʚʘʥʥʷ ʙʘʣʦʢ, ʢʦʣʦʥ ʽ ʩʪʽʥ, ʧʝʨʝʚʽ-

ʨʷʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʧʫʥʢʪʘʤʠ 2.2.2(2)ʈ, 

2.2.3(2)ʈ, 2.2.4(2)ʈ, ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʚʠʨʘʟʽ ʷʢ 

ʢʫʪ ʧʦʚʦʨʦʪʫ ʭʦʨʜʠ q, ʪʦʙʪʦ ʢʫʪʦʤ ʤʽʞ ʜʦʪʠ-

ʯʥʦʶ ʜʦ ʦʩʽ ʚ ʧʣʘʩʪʠʯʥʦʤʫ ʰʘʨʥʽʨʽ, ʽ ʭʦʨʜʦʶ, 

ʱʦ ʩʧʦʣʫʯʘʻ ʜʘʥʥʠʡ ʰʘʨʥʽʨ ʟ ʢʽʥʮʝʤ ʧʨʦʣʴʦ-

ʪʫ ʚ ʷʢʦʤʫ ʧʨʦʭʦʜʠʪʴ ʟʨʫʰʝʥʥʷ ( VMLV /=  = 

ʤʦʤʝʥʪ/ʟʨʫʰʝʥʥʷ ʫ ʢʽʥʮʝʚʦʤʫ ʧʝʨʝʨʽʟʽ), ʪʦʙʪʦ 

ʚ ʪʦʯʮ ̔ʧʝʨʝʛʠʥʫ. ʇʦʚʦʨʦʪ ʭʦʨʜʠ ʪʘʢʦʞ ʜʦʨʽʚ-

ʥʶʻ ʢʦʝʬʽʮʽʻʥʪʫ ʧʝʨʝʢʦʩʫ ʝʣʝʤʝʥʪʫ, ʪʦʙʪʦ 

ʧʨʦʛʠʥ ʥʘ ʢʽʥʮʽ ʧʨʦʣʴʦʪʫ ʚ ʷʢʦʤʫ ʧʨʦʭʦʜʠʪʴ 

ʟʨʫʰʝʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʜʦʪʠʯʥʦʾ ʜʦ ʦʩʽ 

ʧʣʘʩʪʠʯʥʦʛʦ ʰʘʨʥʽʨʫ. 

 

ɸ.3.2.2 ɻʨʘʥʠʯʥʠʡ ʩʪʘʥ ʙʣʠʟʴʢʠʡ ʜʦ ʨʫʡ-

ʥʫʚʘʥʥʷ (Nʉ) 

 

(1) ɻʨʘʥʠʯʥʘ ʚʝʣʠʯʠʥʘ ʧʦʚʥʦʛʦ ʦʙʝʨʪʘʥʥʷ ʭʦ-

ʨʜʠ (ʩʫʤʘ ʧʨʫʞʥʦʾ ʽ ʥʝʧʨʫʞʥʦʾ ʯʘʩʪʠʥʠ) uq 

ʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʜʽʾ ʮʠʢʣʽʯʥʦʛʦ ʥʘʚʘʥ-

ʪʘʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫ-

ʣʦʶ: 

 

(1) The deformation capacity of beams, col-

umns and walls, to be verified in accordance 

with 2.2.2(2)P, 2.2.3(2)P, 2.2.4(2)P, is defined 

in terms of the chord rotation q, i.e., of the an-

gle between the tangent to the axis at the yield-

ing end and the chord connecting that end with 

the end of the shear span ( VMLV /= = mo-

ment/shear at the end section), i.e., the point of 

contraflexure. The chord rotation is also equal 

to the element drift ratio, i.e., the deflection at 

the end of the shear span with respect to the 

tangent to the axis at the yielding end, divided 

by the shear span. 

 

A.3.2.2 Limit State of near collapse (NC) 

 

 

(1) The value of the total chord rotation capaci-

ty (elastic plus inelastic part) at ultimate, uq , 

of concrete members under cyclic loading may 

be calculated from the following expression: 

ʜʝ:  

1ʝg  ʨ̔ ʚʥʠʡ 1,5 ʜʣʷ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʝʣʝ-

ʤʝʥʪʽʚ ʽ 1,0 ʜʣʷ ʚʪʦʨʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ 

ʵʣʝʤʝʥʪʚ̔ (ʷʢ ʚʠʟʥʘʯʝʥʦ ʚ ʧʫʥʢʪʽ 

2.2.1(6)ʈ), 

 

h     ʚʠʩʦʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ, 

 

VML /V =   ʚʽʜʥʦʰʝʥʥʷ ʤʦʤʝʥʪ/ʟʨʫʰʝʥʥʷ ʚ 

ʢʽʥʮʽ ʧʝʨʝʨʽʟʫ, 

 

c/ fhbN ÖÖ=n  (b ʰʠʨʠʥʘ ʟʦʥʠ ʩʪʠʩʢʘʥʥʷ, N 

ʦʩʴʦʚʘ ʩʠʣʘ, ʧʦʟʠʪʠʚʥʘ ʧʨʠ ʩʪʠʩʢʫʚʘʥʥ)̔, 

 

ww ¡,  ʤʝʭʘʥʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʘʨʤʫʚʘʥʥʷ ʧʨʠ 

ʨʦʟʪʷʛʥʝʥʥʽ (ʚʢʣʶʯʘʶʯʠ ʧʦʧʝʨʝʯʥʫ ʘʨʤʘ-

ʪʫʨʫ) ʽ ʧʨʠ ʩʪʠʩʢʘʥʥ,̔ ʚʽʜʧʦʚʽʜʥʦ, ʧʦʚʟʜʦ-

ʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ, 

 

cf  ʽ ywf  ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʥʘ ʩʪʠʩʢ, ʄʇʘ, ʽ ʛʨʘ-

ʥʠʮʷ ʪʝʢʫʯʦʩʪʽ ʭʦʤʫʪʽʚ, ʄʇʘ, ʚʽʜʧʦʚʽʜʥʦ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʪʨʠʤʘʥʽ ʷʢ ʩʝʨʝʜʥʽ ʟʥʘ-

ʯʝʥʥʷ ʟ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʤʽʩʮʽ ʽ ʟ ʜʦʜʘʪʢʦ-

ʚʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʜʽʣʝʥʽ ʥʘʣʝʞ-

where:  

1ʝg  is equal to 1,5 for primary seismic ele-

ments and to 1,0 for secondary seismic el-

ements (as defined in 2.2.1(6)P), 

 

 

h    is the depth of cross-section, 

 

VML /V =   is the ratio moment/shear at the 

end section, 

 

c/ fhbN ÖÖ=n  (b width of compression zone, N 

axial force positive for compression), 

 

ww ¡,    is the mechanical reinforcement ratio of 

the tension (including the web reinforce-

ment) and compression, respectively, lon-

gitudinal reinforcement, 

 

cf  and ywf  are the concrete compressive 

strength (MPa) and the stirrup yield 

strength (MPa), respectively, directly ob-

tained as mean values from in-situ tests, 

and from the additional sources of infor-
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ʜʝ ʢʫʪ ʦʙʝʨʪʘʥʥʷ ʭʦʨʜʠ ʟʘ ʨʘʭʫʥʦʢ ʪʫʢʫʯʦʩʪʽ 

yq  ʦʙʯʠʩʣʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ A.3.2.4, 1eg  

ʜʦʨʽʚʥʶʻ 1,8 ʜʣʷ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʝʣʝ-

ʤʝʥʪʽʚ  ̔ 1,0 - ʜʣʷ ʚʪʦʨʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʝʣʝ-

ʤʝʥʪʽʚ, ʘ ʚʩʽ ʽʥʰʽ ʟʤʽʥʥʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨ-

ʤʫʣʦʶ (A.1). 

 

ɼʣʷ ʩʪʽʥ ʟʥʘʯʝʥʥʷ, ʜʘʥʝ ʚʠʨʘʟʦʤ (ɸ.3) ʧʦʤʥʦ-

ʞʫʪʁʴ ʥʘ 0,6. 

 

where the chord rotation at yielding, yq  

should be calculated in accordance with 

A.3.2.4, 1eg  is equal to 1,8 for primary seis-

mic elements and to 1,0 for secondary seis-

mic ones and all other variables are defined 

as for expression (A 1). 

 

In walls the value given by expression (A3) 

is multiplied by 0,6. 

 

ʥʠʤ ʯʠʥʦʤ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽ-

ʜʥʦʩʪ̔, ʷʢ ʚʠʟʥʘʯʝʥʦ ʚ ʧʫʥʢʪʽ 3.5(1)ʈ ʽ 

ʪʘʙʣʠʮʽ 3.1, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʷʛʥʫʪʦʛʦ 

ʨʽʚʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ, 

 

hwsxsx / sbA Ö=r  ʢʦʝʬʽʮʽʻʥʪ ʘʨʤʫʚʘʥʥʷ ʧʦʧʝʨʝ-

ʯʥʦʶ ʘʨʤʘʪʫʨʦʶ, ʧʘʨʘʣʝʣʴʥʦ ʁʥʘʧʨʷʤʫ ʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷ (hs = ʢʨʦʢ ʭʦʤʫʪʽʚ), 

 

dr    ʢʦʝʬʽʮʽʻʥʪ ʜʽʘʛʦʥʘʣʴʥʦʛʦ ʘʨʤʫʚʘʥʥʷ ( ʢ̫-

ʱʦ ʚʦʥʦ ʻ) ʚ ʢʦʞʥʦʤʫ ʜʽʘʛʦʥʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʽ, 

 

a    ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʪʠʩʥʝʥʥʷ, ʷʢʠʡ 

ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʠʡ ʨʽʚʥʠʤ: 

mation, appropriately divided by the confi-

dence factors, as defined in 3.5(1)P and 

Table 3.1, accounting for the level of 

knowledge attained, 

 

hwsxsx / sbA Ö=r   ratio of transverse steel paral-

lel to the direction x of loading ( hs  = stir-

rup spacing), 

 

dr   is the steel ratio of diagonal reinforcement 

(if any), in each diagonal direction, 

 

 

a   is the confinement effectiveness factor, that 

may be taken equal to: 

ʜʝ: 

0b  ʽ 0h  ʨʦʟʤʽʨ ʦʙʞʘʪʦʛʦ ʩʝʨʜʝʯʥʠʢʘ ʜʦ ʮʝʥʪ-

ʨʘʣʴʥʦʾ ʣʥ̔ʽʾ ʢʽʣʴʮʷ ʦʙʪʠʩʥʝʥʥʷ, 

 

ib   ʢʨʦʢ ʧʦʟʜʦʚʞʥʽʭ ʩʪʝʨʞʥʽʚ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ 

ʥʘʧʨʷʤʢʫ (ʟ ʽʥʜʝʢʩʦʤ i) ʟ ʧʦʧʝʨʝʯʥʠʤ ʦʙ-

ʪʠʩʥʝʥʥʷʤ ʢʫʪʦʚʠʤ ʭʦʤʫʪʦʤ ʘʙʦ ʧʦʧʝʨʝ-

ʯʥʠʤ ʟʚ'ʷʟʢʦʤ ʧʦ ʧʝʨʠʤʝʪʨʫ ʧʝʨʝʪʠʥʫ. 

 

ʋ ʩʪʽʥʘʭ ʚʝʣʠʯʠʥʘ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨ-

ʤʫʣʦʶ (A.1), ʜʽʣʠʪʴʩʷ ʥʘ 1,6. 

 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʭʦʣʦʜʥʦʢʘʪʘʥʦʾ ʢʨʠʭʢʦʾ 

ʩʪʘʣʽ ʢʫʪ ʦʙʝʨʪʘʥʥʷ ʭʦʨʜʠ ʜʽʣʠʪʴʩʷ ʥʘ 1,6. 

 

 

(2) ɿʥʘʯʝʥʥʷ ʧʣʘʩʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʧʦʚʦʨʦʪʫ 

ʭʦʨʜʠ ʦʧʦʨʫ ʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʽʜ ʮʠʢʣʯ̔-

ʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟ 

ʥʘʩʪʫʧʥʦʛʦ ʚʠʨʘʟʫ: 

where: 

0b  and 0h   is the dimension of confined core to 

the centreline of the hoop, 

 

ib   is the centerline spacing of longitudinal 

bars (indexed by  ̔) laterally restrained by 

a stirrup corner or a cross-tie along the pe-

rimeter of the cross-section. 

 

In walls the value given by expression (A. 1) is 

divided by 1,6. 

 

If cold-worked brittle steel is used the total 

chord rotation capacity above is divided by  

1,6. 

 

(2) The value of the plastic part of the chord 

rotation capacity of concrete members under 

cyclic loading may be calculated from the fol-

lowing expression: 
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ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʨʠʭʢʦʾ ʭʦʣʦʜʥʦʢʘʪʘʥʦʾ 

ʩʪʘʣ ̔ʧʣʘʩʪʠʯʥʘ ʯʘʩʪʠʥʘ ʛʨʘʥʠʯʥʦʛʦ ʧʦʚʦʨʦʪʫ 

ʭʦʨʜʠ ʜʽʣʠʪʴʩʷ ʥʘ 2. 

 

(3) ʋ ʝʣʝʤʝʥʪʘʭ ʙʝʟ ʜʝʪʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʝʤʣʝʪʨʫʩʽʚ, ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥ ̔

ʚʠʨʘʟʘʤʠ (ɸ.1) ʽ (ɸ.3) ʧʦʤʥʦʞʫʶʪʴʩʷ ʥʘ 0,825. 

If cold-worked brittle steel is used, the plas-

tic part of the chord rotation capacity is di-

vided by 2. 

 

(3) In members without detailing for earth-

quake resistance the values given by expres-

sions (A.l) and (A.3) are multiplied by 0,825. 
 

4) ʇʫʥʢʪʠ (1) ʽ (2) ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʝʣʝʤʝʥ-

ʪʽʚ ʟ ʜʝʬʦʨʤʦʚʘʥʠʤʠ (ʟ ʚʠʩʦʢʠʤ ʟʯʝʧʣʝʥʥʷʤ) 

ʩʪʨʠʞʥʷʤʠ ʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ ʙʝʟ ʟ'ʻʜ-

ʥʘʥʥʷ ʚʥʘʧʫʩʢ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ 

ʢʽʥʮʝʚʦʾ ʜʽʣʷʥʢʠ, ʜʝ ʦʯʽʢʫʻʪʴʩʷ ʧʣʘʩʪʠʯʥʘ 

ʜʝʬʦʨʤʘʮʽʷ. ʗʢʱʦ ʜʝʬʦʨʤʦʚʘʥʽ ʩʪʨʠʞʥʽ ʧʦ-

ʚʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ ʤʘʶʪʴ ʧʨʷʤʽ ʢʽʥʮʽ, ʩʧʦ-

ʣʫʯʝʥʽ ʚʥʘʧʫʩʢ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʽʥʮʝʚʦʛʦ ʧʝʨʝ-

ʨʽʟʫ ʝʣʝʤʝʥʪʫ ï ʷʢ ʮʝ ʯʘʩʪʦ ʙʫʚʘʻ ʚ ʢʦʣʦʥʘʭ ʽ 

ʩʪʽʥʘʭ ʽʟ ʟ'ʻʜʥʘʥʥʷʤ ʚʥʘʧʫʩʢ, ʧʦʯʠʥʘʶʯʠ ʟ ʨʽ-

ʚʥʷ ʧʽʜʣʦʛʠ ï ʚʠʨʘʟʠ (ɸ.1) ʽ (ɸ.3) ʩʣʽʜ ʟʘʩʪʦ-

ʩʦʚʫʚʘʪʠ ʽʟ ʟʥʘʯʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ ʩʪʠʩʣʦʾ 

ʘʨʤʘʪʫʨʠ, w¡, ʧʦʜʚʦʻʥʠʤ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 
ʟʥʘʯʝʥʥʷ, ʟʘʩʪʦʩʦʚʥʦʛʦ ʟʘ ʤʝʞʘʤʠ ʟ'ʻʜʥʘʥʥʷ 

ʚʥʘʧʫʩʢ. ɹʽʣʴʰ ʪʦʛʦ, ʷʢʱʦ ʜʦʚʞʠʥʘ ʟ'ʻʜʥʘʥʥʷ 

ʚʥʘʧʫʩʢ 0l  ʤʝʥʰʝ, ʥʽʞ minou,l , ʧʣʘʩʪʠʯʥʫ ʯʘʩ-

ʪʠʥʫ ʟʜʽʙʥʦʩʪʽ ʜʦ ʧʦʚʦʨʦʪʫ ʧʦ̫ ʩʫ, ʧʨʠʚʝʜʝʥʫ 

ʚ ʧʫʥʢʪʽ (2), ʩʣʽʜ ʧʦʤʥʦʞʠʪʠ ʥʘ minou,0 / ll , ʘ 

ʟʥʘʯʝʥʥʷ ʧʦʚʦʨʦʪʫ ʭʦʨʜʠ ʧʨʠ ʧʣʘʩʪʠʯʥʽʡ ʜʝ-

ʬʦʨʤʘʮʽʾ, yq , ʷʢʝ ʜʦʜʘʻʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʧʦʚʥʦʛʦ ʦʧʦʨʫ ʜʦ ʧʦʚʦʨʦʪʫ ʭʦʨʜʠ, ʧʦʚʠʥʥʝ 

ʧʨʠʡʤʘʪʠ ʚ ʨʦʟʨʘʭʫʥʦʢ ʝʬʝʢʪ ʟ'ʻʜʥʘʥʥʷ ʚʥʘ-

ʧʫʩʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɸ.3.2.4(3). ɿʥʘʯʝʥʥʷ minou,l  

ʚʠʨʘʞʘʝʪʩɹʷ ʪʘʢʠʤ ʯʠʥʦʤ:  

(4) (1) and (2) apply to members with de-

formed (high bond) longitudinal bars with-

out lapping in the vicinity of the end region 

where yielding is expected. If deformed 

longitudinal bars have straight ends lapped 

starting at the end section of the member - 

as is often the case in columns and walls 

with lap-splicing starting at floor level - ex-

pressions (A.l) and (A.3) should be applied 

with the value of the compression rein-

forcement ratio, w¡ doubled over the value 

applying outside the lap splice. Moreover, 

if the lap length 0l  is less than minou,l , the 

plastic part of the chord rotation capacity 

given in (2) should be multiplied by 

minou,0 / ll , while the value of the chord rota-

tion at yielding, yq , added to it to obtain the 

total chord rotation capacity, should ac-

count for the effect of the lapping in ac-

cordance with A.3.2.4(3). The value of 

minou,l : 

( )[ ]ccywsx1yLbLminou, /5.1405.1/ fffafdl ÖÖÖ+Ö= r  

ʜʝ: 

bLd  ʜʽʘʤʝʪʨ ʩʧʦʣʫʯʝʥʠʭ ʚʥʘʧʫʩʢ ʩʪʨʠʞʥʽʚ, 

 

yLf  ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʤʝʞʽ ʪʝʢʫʯʦʩʪʽ ʩʧʦʣʫʯʝ-

ʥʠʭ ʚʥʘʧʫʩʢ ʩʪʨʠʞʥʽʚ (ʄʇʘ) ʟ ʚʠʧʨʦʙʫ-

ʚʘʥʴ ʥʘ ʤʽʩʮʽ ʽ ʟ ʜʦʜʘʪʢʦʚʠʭ ʜʞʝʨʝʣ ʽʥʬʦ-

ʨʤʘʮʽʾ, ʧʦʤʥʦʞʝʥʠʭ ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʝʬʽ-

ʮʽʻʥʪ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜʥʦʩʪ̔, ʷʢ ʚʠʟʥʘʯʝʥʦ ʚ 

ʧʫʥʢʪʽ 3.5 ʽ ʪʘʙʣʠʮʽ 3.1, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦ-

ʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ (ʜʠʚ. 

3.5(2)ʈ). 

 

sxywc, r̔ff   ʷʢ ʚʠʟʥʘʯʝʥʦ ʚ ʧʫʥʢʪʽ (1),   ̔

where: 

bLd   is the diameter of the lapped bars, 

 

yLf  is the mean value of the yield strength 

of the lapped bars (MPa) from in-situ 

tests and from the additional sources of 

information, multiplied by the corre-

sponding confidence factor, as defined 

in 3.5 and Table 3.1, accounting for the 

level of knowledge attained (see 

3.5(2)P). 

 

ywc, ff and sxr  as defined in (1), and 

( )( ) ( )( ) totrestr0h0h1 /2/12/1 nnhsbsa ÖÖ-ÖÖ-= , 

ʜʝ  

- restrn : ʯʠʩʣʦ ʩʪʨʠʞʥʽʚ ʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ  

ʩʧʦʣʫʯʝʥʠʭ ʚʥʘʧʫʩʢ, ʦʙʤʝʞʝʥʠʭ (ʟʘʢʨʽʧ-

with 

- restrn : number of lapped longitudinal bars 

laterally restrained by a stirrup corner or 
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ʣʝʥʠʭ) ʟʙʦʢʫ ʢʫʪʦʚʠʤ ʭʦʤʫʪʦʤ ʘʙʦ ʧʦʧʝ-

ʨʝʯʥʠʤ ʟʚ'ʷʟʢʦʤ, 

 

- totn : ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʩʧʦʣʫʯʝʥʠʭ ʚʥʘʧʫʩʢ 

ʩʪʨʠʞʥʽʚ ʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ ʧʦ ʧʝʨʠ-

ʤʝʪʨʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ. 

 

(5) ʋ ʝʣʝʤʝʥʪʘʭ ʟ ʛʣʘʜʢʠʤʠ (ʨʽʚʥʠʤʠ) ʩʪʨʠʞ-

ʥʷʤʠ ʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ ʙʝʟ ʟ'ʻʜʥʘʥʥʷ 

ʚʥʘʧʫʩʢ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ ʢʽʥʮʝ-

ʚʦʾ ʜʽʣʷʥʢʠ, ʜʝ ʦʯʽʢʫʻʪʴʩʷ ʧʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘ-

ʮ̫̔ , ʟʘʛʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʧʦʚʦʨʦʪʫ ʭʦʨʜʠ ʤʦʞʝ 

ʙʫʪʠ ʧʨʠʡʥʷʪʘ ʨʽʚʥʦʶ ʟʥʘʯʝʥʥʶ, ʨʦʟʨʘʭʦʚʘ-

ʥʦʤʫ ʧʦ (1) ʽ ʫʤʥʦʞʝʥʠʤ ʥʘ 0,575, ʘ ʧʣʘʩʪʠʯʥʘ 

ʯʘʩʪʠʥʘ ʧʦʚʦʨʦʪʫ ʭʦʨʜʠ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʘ 

ʨʽʚʥʦʶ ʟʥʘʯʝʥʥʶ ʨʦʟʨʘʭʦʚʘʥʦʤʫ ʧʦ (2)  ̔

ʫʤʥʦʞʝʥʦʤʫ ʥʘ 0,375 (ʟ ʜʘʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘ-

ʤʠ, ʚʢʣʶʯʘʶʯʠ ʢʦʝʬʽʮʽʻʥʪ ʟʤʝʥʰʝʥʥʷ 0,825 ʟ 

ʧ. (3), ʱʦ ʚʨʘʭʦʚʫʻ ʥʝʜʦʣʽʢ ʜʝʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘ-

ʮʽʾ ʧʨʦ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʝʤʣʝʪʨʫʩʽʚ). ʗʢʱʦ ʩʪʝʨʞ-

ʥʽ ʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ ʟ'ʻʜʥʫʶʪʴʩʷ ʚʥʘ-

ʧʫʩʢ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʽʥʮʝʚʦʾ ʟʦʥʠ ʝʣʝʤʝʥʪʫ, ʽ ʾʭ 

ʢʽʥʮʽ ʟʘʙʝʟʧʝʯʝʥʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʛʘʯʢʘʤʠ, ʘ ʜʦ-

ʚʞʠʥʘ ʟ'ʻʜʥʘʥʥʷ ʚʥʘʧʫʩʢ 0l  ʢ̫ ʤʽʥʽʤʫʤ, bLdÖ15 , 

ʧʦʚʦʨʦʪ ʭʦʨʜʠ ʝʣʝʤʝʥʪʘ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘ-

ʥʦ ʪʘʢʠʤ ʯʠʥʦʤ: 

 

ï ʋ ʬʦʨʤʫʣʘʭ (ɸ.1) ʽ (ɸ.3) ʜʦʚʞʠʥʘ ʜʽʣʷʥʢʠ 

ʟʨʫʰʝʥʥʷ VL  (ʚʽʜʥʦʰʝʥʥʷ VM /  ï ʤʦ-

ʤʝʥʪ/ʟʨʫʰʝʥʥʷ ï ʫ ʢʽʥʮʝʚʦʤʫ ʧʝʨʝʨʽʟʽ) ʟʤʝʥ-

ʰʫʪ̒ʴʩʷ ʥʘ ʜʦʚʞʠʥʫ ʟ'ʻʜʥʘʥʥʷ ʚʥʘʧʫʩʢ ol , 

ʦʩʢʽʣʴʢʠ ʘʚʘʨʽʡʥʠʡ ʩʪʘʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʦʥʠ ʨʦ-

ʟʪʘʰʦʚʘʥʦʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʢʽʥʮʝʤ ʟ'ʻʜʥʘʥʥʷ 

ʚʥʘʧʫʩʢ. 

 

ï ʆʧʽʨ ʧʦʚʥʦʛʦ ʧʦʚʦʨʦʪʫ ʭʦʨʜʠ ʤʦʞʝ ʙʫʪʠ 

ʧʨʠʡʥʷʪʠʡ ʨʽʚʥʠʤ ʟʥʘʯʝʥʥʶ, ʨʦʟʨʘʭʦʚʘʥʦʤʫ 

ʧʦ (1), ̔  ʧʦʤʥʦʞʝʥʦʤʫ ʥʘ 

a cross-tie, and 

 

 

- totn : total number of lapped longitudinal 

bars along the cross-section perimeter. 

 

 

(5) In members with smooth (plain) longitu-

dinal bars without lapping in the vicinity of 

the end region where yielding is expected, 

the total chord rotation capacity may be tak-

en equal to the value calculated in accord-

ance with (1) multiplied by 0,575, while the 

plastic part of the chord rotation capacity 

may be taken to be equal to that calculated 

in accordance with (2) multiplied by 0,375 

(with these factors including the reduction 

factor 0,825 of (3) accounting for the lack of 

detailing for earthquake resistance). If the 

longitudinal bars are lapped starting at the 

end section of the member and their ends are 

provided with standard hooks and a lap 

length 0l  of at least bLdÖ15 , the chord rota-

tion capacity of the member may be calcu-

lated as follows: 

 

 

ï In expressions (A.l), (A.3) the shear 

span VL  (ratio VM / - moment/shear - at the 

end section) is reduced by the lap length ol , 

as the ultimate condition is controlled by the 

region right after the end of the lap. 

 

 

 

ï The total chord rotation capacity may be 

taken equal to the value calculated in ac-

cordance with (1) multiplied by 

( )( )( )V0bL0 /1/,50min1800025.0 Lldl -Ö+Ö  

ʘ ʧʣʘʩʪʠʯʥʘ ʯʘʩʪʠʥʘ ʦʧʦʨʫ ʜʦ ʧʦʚʦʨʦʪʫ ʭʦʨʜʠ 

ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʘ ʨʽʚʥʦʶ ʟʥʘʯʝʥʥʶ, ʨʦʟʨʘ-

ʭʦʚʘʥʦʤʫ ʧʦ (2), ̔  ʧʦʤʥʦʞʝʥʦʤʫ ʥʘ 

plastic part of the chord rotation capacity 

may be taken equal to that calculated in ac-

cordance with (2) multiplied by 

( )( )( )V0bL0 /1/,50min600035,0 Lldl -Ö+Ö  

(6) ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʦʧʦʨʫ ʜʦ ʦʙʝʨ-

ʪʘʥʥʷ ʭʦʨʜʠ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʘʣʴʪʝʨ-

ʥʘʪʠʚʥʠʡ ʚʠʨʘʟ 

(6) For the evaluation of the ultimate chord 

rotation capacity an alternative expression 

may be used: 
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ʜʝ  

yq   ʧʦʚʦʨʦʪ ʭʦʨʜʠ ʧʨʠ ʩʪʘʥʽ ʪʝʢʫʯʦʩʪʽ, ʷʢ 

ʚʠʟʥʘʯʝʥʦ ʬʦʨʤʫʣʘʤʠ (ɸ.10) ʘʙʦ (ɸ.11), 

 

uj   ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʚʠʟʥʠ ʫ ʢʨʘʡʥʴʦ-

ʤʫ ʧʝʨʝʨʽʟʽ, 

 

yj   ʢʨʠʚʠʟʥʘ ʚ ʧʣʘʩʪʠʯʥʦʤʫ ʰʘʨʥʽʨʽ ʫ ʢʨʘʡ-

ʥʴʦʤʫ ʧʝʨʝʨʽʟʽ. 

 

ɿʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ plZ  ʧʣʘʩʪʠʯʥʦʛʦ ʰʘʨʥʽʨʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʷʢ ʚʨʘʭʦʚʫʻʪʴʩʷ ʟʙʽʣʴ-

ʰʝʥʥʷ ʤʽʮʥʦʩʪ̔ ʽ ʟʤʝʥʰʝʥʥʷ ʜʝʬʦʨʪʠʚʥʦʩʪʽ 

ʙʝʪʦʥʫ, ʦʙʫʤʦʚʣʝʥʘ ʦʙʪʠʩʥʝʥʥʷʤ ʧʨʠ ʨʦ-

ʟʨʘʭʫʥʢʫ ʛʨʘʥʠʯʥʦʾ ʢʨʠʚʠʟʥʠ ʢʨʘʡʥʴʦʛʦ ʧʝ-

ʨʝʨ̔ʟʫ, uj . 

 

(7) ɻʨʘʥʠʯʥʘ ʢʨʠʚʠʟʥʘ ʢʨʘʡʥʴʦʛʦ ʧʝʨʝʨʽʟʫ 

uj  ʧʨʠ ʮʠʢʣʽʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥ ̔ʨʦʟʨʘʭʦ-

ʚʫʻʪʴʩʷ: 

 

(a) ʧʦ ʚʝʣʠʯʠʥʽ ʛʨʘʥʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʧʦʚʟ-

ʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ, sue , ̫ ʢʘ ʚʽʜʧʦʚʽʜʘʻ: 

 

ï ʤʽʥʽʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥ,ʁ ʧʨʠʚʝʜʝʥʤʫ ʚ 

ʩʪʘʥʜʘʨʪʽ EN 1992-1-1, ʪʘʙʣʠʮʷ ʉ.1 ʜʣʷ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʯʦ ʾ ʜʝʬʦʨʤʘʮʽʾ uke , ʧʨʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦʤʫ ʟʫʩʠʣʣʽ ʜʣʷ ʩʪʘʣʽ ʢʣʘʩʽʚ ɸ ʘʙʦ ɺ; 

 

ï 6 % ʜʣʷ ʩʪʘʣʽ ʢʣʘʩʫ ʉ,  

 

(b) ʜʣʷ ʤʦʜʝʣʽ ʦʙʪʠʩʥʝʥʥʷ, ʦʧʠʩʘʥʦʾ ʚ ʩʪʘʥ-

ʜʘʨʪʽ EN 1992-1-1:2004, 3.1.9, ʧʨʠ ʝʬʝʢʪʠʚ-

ʥʠʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʦʙʪʠʩʥʝʥʥʽ ʥʘʧʨʫʞʝʥʥʷʤ 

2s, ʧʨʠʡʥʷʪʠʤ ʨʽʚʥʠʤ ywsx fa ÖÖr  ʜʝ ywsx fÖr  

ʽ ʘ ʚʠʟʥʘʯʝʥʽ ʚ (1), ʪʦʜʽ, ʜʣʷ ʝʣʝʤʝʥʪʽʚ ʟʘʧʨʦ-

ʝʢʪʦʚʘʥʠʭ ʷʢ ʩʝʡʩʤʦʩʪʽʡʢʽ ʽ ʙʝʟ ʟôʻʜʥʘʥʴ 

ʚʥʘʧʫʩʢ ʩʪʨʠʞʥʽʚ ʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ ʚ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʢɹʦʩʪʽ ʚʽʜ ʧʝʨʝʨʽʟʫ, ʜʝ 

ʦʯʽʢʫʻʪʴʩʷ ʩʪʘʥ ʧʣʘʩʪʠʯʥʦʩʪʽ, plL  ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʨʘʭʦʚʘʥʝ ʟʘ ʥʘʩʪʫʧʥʦ ʁʬʦʨʤʫʣʦʶ: 

where 

yq   is the chord rotation at yield as defined by 

expressions (A. 10) or (A.l 1), 

 

uj   is the ultimate curvature at the end section,  

 

 

yj   is the yield curvature at the end section. 

 

 

The value of the length plZ  of the plastic hinge 

depends on how the enhancement of strength 

and deformation capacity of concrete due to 

confinement is taken into account in the calcu-

lation of the ultimate curvature of the end sec-

tion, uj . 

 

(7) If the ultimate curvature of the end section 

uj  under cyclic loading is calculated with: 

 

 

(a) the ultimate strain of the longitudinal rein-

forcement, sue , taken equal to: 

 

ï the minimum values given in EN 1992-1-1, 

Table C.1 for the characteristic strain at maxi-

mum force, uke , for steel Classes A or B, 

 

 

ï 6% for steel Class C, and 

 

(b) the confinement model in  

EN 1992-1-1: 2004, 3.1.9, with effective lat-

eral confining stress 2s  taken equal to 

ywsx fa ÖÖr  where ywsx fÖr  and a have been de-

fined in (1), then, for members with detailing 

for earthquake resistance and without lapping 

of longitudinal bars in the vicinity of the sec-

tion where yielding is expected, plL  may be 

calculated from the following expression: 

)(

)(
24,017,01,0

c

ybL

Vpl
MPaf

MPafd
hLL

Ö
Ö+Ö+Ö=                                          (ɸ.5) 

ʜʝ h   ʚʠʩʦʪʘ ʝʣʝʤʝʥʪʫ ʽ bLd  (ʩʝʨʝʜʥʽʡ) ʜʽʘʤʝʪʨ 

ʨʦʟʪʷʛʥʫʪʦʾ ʘʨʤʘʪʫʨʠ 

 

 

(8) ʗʢʱʦ ʛʨʘʥʠʯʥʘ ʢʨʠʚʠʟʥʘ ʚ ʢʨʘʡʥʴʦʤʫ ʧʝ-

where h  is the depth of the member and  

bLd   is the (mean) diameter of the ten-

sion reinforcement 

 

(8) If the ultimate curvature of the end sec-



ʧʨ ɼʉʊʋ-ʅ ɹ EN 1998-3:201ʍ   

46 

ʨʝʨʽʟ,̔ uj, ʧʽʜ ʮʠʢʣʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʨʦʟ-

ʨʘʭʦʚʫʻʪʴʩʷ: 

 

(a) ʧʦ ʢʨʠʪʠʯʥʽʡ ʜʝʬʦʨʤʘʮʽ ʾʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨ-

ʤʘʪʫʨʠ, sue , ʧʨʠʡʥʷʪʦ ʾʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ (7)ʘ; 

 

(b) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣ ̔ʦʙʪʠʩʥʝʥʥʷ, ʷʢʘ 

ʚʽʜʦʙʨʘʞʘʻ ʢʨʘɦʝ ʧʨʦʮʝʩ, ʥʽʞ ʤʦʜʝʣʴ, ʦʧʠʩʘʥʘ 

ʚ ʩʪʘʥʜʘʨʪʽ EN 1992-1-1:2004, 3.1.9 ʧʦʣʽʧʰʝʥ-

ʥʷ uj  ʟ ʦʙʪʠʩʥʝʥʥʷʤ ʧʽʜ ʮʠʢʣʽʯʥʠʤ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷʤ; ʘ ʩʘʤʝ ʤʦʜʝʣʴ ʜʝ: 

 

ï ʤʽʮʥʽʩʪʴ ʦʙʪʠʩʥʝʥʦʛʦ ʙʝʪʦʥʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ: 

tion, uj , under cyclic loading is calculated 

with: 

 

a) the ultimate strain of the longitudinal re-

inforcement, sue  taken as in (7)a, and 

 

(b) confinement model which represents bet-

ter than the model in EN 1992-1-1: 2004, 

3.1.9 the improvement of uj  with confine-

ment under cyclic loading; namely a model 

where: 

 

ï the strength of confined concrete is evalu-

ated from: 

ù
ù

ú

ø

é
é

ê

è

ö
ö

÷

õ

æ
æ

ç

å ÖÖ
Ö+Ö=

86,0

c

ywsx

ccc 7.31
f

fa
ff

r
                                            (ɸ.6) 

ï ʜʝʬʦʨʤʘʮʽʷ, ʧʨʠ ʷʢʽʡ ʤʘʻ ʤʽʩʮʝ ʤʽʮʥʽʩʪʴ ccf  

ʧʨʠʡʤʘʻʪʴʩʷ ʪʘʢʦʶ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ 

2ce  ʥʝʦʙʪʠʩʥʝʥʦʛʦ ʙʝʪʦʥʫ: 

ï the strain at which the strength ccf  takes 

place is taken to increase over the value 2ce  

of unconfined concrete as: 

ù
ù
ú

ø

é
é
ê

è

ö
ö
÷

õ
æ
æ
ç

å
-Ö+Ö= 151

c

cc
2ccc

f

f
ee                                                        (ɸ.7) 

ï ʘ ʪʘʢʦʞ ʛʨʘʥʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʢʨʘʡʥʴʦʛʦ ʚʦ-

ʣʦʢʥʘ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʦʶ: 

ï and the ultimate strain of the extreme fibre 

of the compression zone is taken as: 

cc

ywsx

cu 5,0004,0
f

fa ÖÖ
Ö+=
r

e                                                 (ɸ.8) 

ʜʝ yw, fa  ʽ sxr ʚʠʟʥʘʯʝʥʽ ʚ ʧʫʥʢʪʽ (1) ʽ (7), ʘ ccf  

ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʪʠʩʥʝʥʥʷ, 

ʪʦʜʽ ʜʣʷ ʝʣʝʤʝʥʪʽʚ ʟʘʧʨʦʝʢʪʦʚʘʥʠʭ ʷʢ ʩʝʡʩʤʦʩ-

ʪʽʡʢʽ, ʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʟʻʜʥʘʥʴ ʚʥʘʧʫʩʢ ʩʪʨʠʞ-

ʥʽʚ ʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ ʧʦʙʣʠʟʫ ʚʽʜ ʧʝʨʝʨʽ-

ʟʫ, ʜʝ ʦʯʽʢʫʻʪʴʩʷ ʧʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ, ʟʥʘ-

ʯʝʥʥʷ plL  ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʝ ʟ ʩʣʽʜʫʶʯʦ-

ʛʦ ʚʠʨʘʟʫ: 

yw, fa  and sxr  are as defined in (1) and (7) 

and ccf  is the concrete strength, as enhanced 

by confinement, then, for members with de-

tailing for earthquake resistance and no lap-

ping of longitudinal bars near the section 

where yielding is expected, plL  may be cal-

culated from the following expression: 

)(

)(
11,02,0

30
c

ybLV
pl

MPaf

MPafd
h

L
L

Ö
Ö+Ö+=                                            (ɸ.9) 

(9) ʗʢʱʦ ʤʦʜʝʣʴ ʦʙʪʠʩʥʝʥʥʷ ʚ ʩʪʘʥʜʘʨʪʽ 

EN 1992-1-1:2004 3.1.9 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠ-

ʨʘʟʽ (ɸ.4) ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʛʨʘʥʠʯʥʦʾ ʢʨʠʚʠʟʥʠ 

ʢʨʘʡʥʴʦʛʦ ʧʝʨʝʨʽʟʫ uj, ʽ ʟʥʘʯʝʥʥʷ plL  ʽʟ ʚʠʨʘʟʫ 

(ɸ.5), ʪʦ ʢʦʝʬʽʮʽʻʥʪ 1eg  ʪʘʤ ʤʦʞʝ ʙʫʪʠ 

ʧʨʠʡʥ̫ ʪʠʡ ʨʽʚʥʠʤ 2 ʜʣʷ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽ 1,0 ʜʣʷ ʚʪʦʨʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʝʣʝ-

ʤʝʥʪʽʚ.  

 

ʗʢʱʦ ʟʘʤʽʩʪʴ ʮʴʦʛʦ ʫ ʬʦʨʤʫʣʘʭ (ɸ.6) ʧʦ (ɸ.8), 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ (ɸ.9), ʪʦ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ 1eg  ʤʦʞʥʘ ʧʨʠʡʤʘʪʠ ʨʽʚʥʠʤ 1,7 

(9) If the confinement model in  

EN 1992-1-1:2004 3.1.9 is adopted in the 

calculation of the ultimate curvature of the 

end section uj , and the value of plL  from 

expression (A.5) is used in expression (A.4), 

then the factor 1eg  therein may be taken 

equal to 2 for primary seismic and to 1,0 for 

secondary seismic elements.  

 

If the confinement model given by expres-

sions (A.6) to (A.8) is used instead, together 

with expression (A.9), then the value of the 
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ʜʣʷ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʵʣʝʤʝʥʪʦʚ ʽ 1,0 ʜʣʷ 

ʚʪʦʨʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

 

 
ʇʈʀʄɯʊʂɸ ɿʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʧʦʚʦʨʦʪʫ ʭʦʨʜʠ, ʨʦ-

ʟʨʘʭʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʱʝ ʜʘʥʠʭ ʧʫʥʢʪʽʚ (1) ʽ (2) (ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ (3) - (5)) ʟʘʟʚʠʯʘʡ ʻ ʜʫʞʝ ʩʭʦʞʠʤʠ. ʌʦʨ-

ʤʫʣʘ (ɸ.1) ʻ ʟʨʫʯʥʽʰʦ ,ʁ ʢʦʣʠ ʨʦʟʨʘʭʫʥʢʠ ʽ ʚʠʤʦʛʠ ʙʘ-

ʟʫʶʪʴʩʷ ʥʘ ʧʦʚʥʠʭ ʧʦʚʦʨʦʪʘʭ ʭʦʨʜʠ, ʪʦʜʽ ʷʢ ʬʦʨʤʫʣʘ 

(ɸ.3) ʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʪʠʭ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʨʦʟʨʘʭʫʥ-

ʢʠ ʽ ʚʠʤʦʛʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʣʘʩʪʠʯʥʽʡ ʯʘʩʪʠʥʽ ʧʦʚʦʨʦʪʫ 

ʭʦʨʜʠ; ʙʽʣʴʰ ʪʦʛʦ, ʚ ʧʫʥʢʪʽ (4) ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʨʘʥʠʯ-

ʥʠʡ ʧʦʚʦʨʦʪ ʭʦʨʜʠ ʝʣʝʤʝʥʪʽʚ ʟ ʧʝʨʽʦʜʠʯʥʠʤʠ ʧʦʚʟʜʦʚ-

ʞʥ̔ʤʠ ʩʪʨʠʞʥʷʤʠ ʘʨʤʘʪʫʨʠ ʽ ʧʨʷʤʠʤʠ ʢʽʥʮʷʤʠ ʟʻʜʥʘ-
ʥʠʤʠ ʚʥʘʧʫʩʢ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʨʘʡʥʴʦʛʦ ʧʝʨʝʨʽʟʫ, ʪʽʣʴʢʠ ʚ 

ʩʝʥʩʽ ʬʦʨʤʫʣʠ (ɸ.3). ʌʦʨʤʫʣʘ (ɸ.4) ʟ 11=eg  ʧʨʠʚʦ-

ʜʠʪʴ ʜʦ ʷʚʥʦ ʩʭʦʞʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟ 

ʧʫʥʢʪʘʤʠ (7) ʘʙʦ (8), ʘʣʝ ʚʽʜʤʽʥʥʦʩʪʽ ʧʨʦʛʥʦʟʽʚ ʧʦ ʧʫʥʢ-

ʪʘʭ (1) ʘʙʦ (2) ʚʠʷʚʣʷʶʪʴʩʷ ʙʽʣʴʰʝ. ʈʦʟʢʠʜ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʦʪʨʠʤʘʥʠʭ 

ʧʦ ʬʦʨʤʫʣʽ (ɸ.4) ʧʨʠ 11=eg , ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʟ ʧʫʥʢʪʦʤ 

(8) ʤʝʥʰʝ, ʥʽʞ ʢʦʣʠ ʚʦʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟ ʧʫʥʢʪʦʤ 

(7). ʎʝ ʚʽʜʙʠʚʘʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ 1eg, ʚʩʪʘʥʦʚʣʝ-

ʥʠʭ ʚ ʧʫʥʢʪʘʭ (1), (2) ʽ (9) ʜʣʷ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʢʦʝʬʽʮʽʻʥʪ 1eg  ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʝʨʝʪʚʦʨʠʪʠ ʚ 

çʩʝʨʝʜʥʻ-ʤʽʥʫʩ-ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷè. ʅʘʨʝʰʪʽ, 

ʥʘʩʣʽʜʢʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʨʘʭʫʚʘʥʥʷ ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʽ ʧʨʦ 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʟ'ʻʜʥʘʥʥʷʤʠ ʚʥʘʧʫʩʢ ʚ ʟʦʥʽ ʧʣʘʩʪʠʯʥʦʛʦ 

ʰʘʨʥʽʨʫ ʧʦʢʘʟʘʥʽ ʚ ʧʫʥʢʪʘʭ (3) - (5) ʪʽʣʴʢʠ ʫ ʟʚ'ʷʟʢʫ ʟ 

ʚʠʨʘʟʘʤʠ (ɸ.1) ʽ (ɸ.3). 

 

(10) ɯʩʥʫʶʯʽ ʩʪʽʥʠ ʢ̫ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʟʥʘʯʝʥ-

ʥʶ "ʚʝʣʠʢʽ ʤʘʣʦ-ʘʨʤʦʚʘʥʽ ʩʪʽʥʠ", ʜʘʥʦʤʫ ʚ 

ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, ʤʦʞʥʘ ʨʦʟʨʘʭʦʚʫʚʘ-

ʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ EN 1992-1-1:2004. 

 

A.3.2.3 ɻʨʘʥʠʯʥʠʡ ʩʪʘʥ ʟ ʚʘʛʦʤʠʤʠ ʧʦh-

ʢʦʜʞʝʥʥʷʤʠ (SD) 

 

(1) ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʦʚʦʨʦʪʫ ʭʦʨʜʠ, ʷʢʘ 

ʚʽʜʧʦʚʽʜʘ̒ ʚʘʛʦʤʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ SDq , ʤʦʞʝ 

ʧʨʠʡʤʘʪʠʩʷ ʨʽʚʥʦʶ 3/4 ʚʽʜ ʛʨʘʥʠʯʥʦʛʦ ʧʦʚʦʨʦ-

ʪʫ ʭʦʨʜʠ uq, ʚʠʟʥʘʯʝʥʦʛʦ ʚ ʧʫʥʢʪʽ ɸ.3.2.2. 

 

A.3.2.4 ɻʨʘʥʠʯʥʠʡ ʩʪʘʥ ʟ ʦʙʤʝʞʝʥʠʤʠ ʧʦh-

ʢʦʜʞʝʥʥʷʤʠ (DL) 

 

(1) ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʧʦ ʮʴʦʤʫ ʛʨʘʥʠʯʥʦʤʫ 

ʩʪʘʥ,̔ ʚʽʜʧʦʚʽʜʘʻ ʛʨʘʥʠʯʥʦʤʫ ʟʛʠʥʘʶʯʦʤʫ ʤʦ-

ʤʝʥʪʫ, ʧʨʠ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʟʥʘʯʝʥʥʽ ʦʩʴʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

(2) ʋ ʚʠʧʘʜʢʫ ʷʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʧʦ 

factor 1eg  may be taken equal to 1,7 for pri-

mary seismic elements and to 1,0 for sec-

ondary seismic ones. 

 
NOTE The values of the total chord rotation capacity 

calculated in accordance with (1) and (2) above (tak-

ing into account (3) to (5)) are normally very similar. 

Expression (A.1) is more convenient when calcula-
tions and demands are based on total chord rotations, 

whilst expression (A.3) is better suited for those cases 

when calculations and demands are based on the 

plastic part of chord rotations; moreover. (4) gives 

the chord rotation capacity of members with de-

formed longitudinal bars and straight ends lapped 

starting at the end section only in terms of expression 

(A.3). Expression (A.4) with 1eg  yields fairly similar 

results when used with either (7) or (8), but differ-

ences with the predictions of (1) or (2) are larger. The 

scatter of test results with respect to those of expres-

sion (A.4) for 11=eg  used with (8) is less than 

when it is used with (7). This is reflected in the dif-

ferent values of 1eg  specified in (1), (2) and (9), for 

primary seismic elements, as is meant to convert 
mean values to mean-ininus-one-standard-deviation 

ones. Finally, the effects of lack of detailing for 

earthquake resistance and of lap splicing in the plasti 

hinge zone are specified in (3) to (5) only in connec-

tion with expressions (A. 1) and (A.3). 

 

 

 

 

(10) Existing walls conforming to the defini-

tion of "large lightly reinforced walls" of  

EN 1998-1:2004, can be verified in accord-

ance with EN 1992-1-1: 2004.  

 

A.3.2.3 Limit State of Significant Damage 

(SD) 

 

(1) The chord rotation capacity correspond-

ing to significant damage SDq  niay be as-

sumed to be 3/4 of the ultimate chord rota-

tion uq  given in A.3.2.2. 

 

A.3.2.4 Limit State of Damage Limitation 

(DL)  

 

(1) The capacity for this limit state used in 

the verifications is the yielding bending 

moment under the design value of the axial 

load. 

 

(2) In case the verification is carried out in 



ʧʨ ɼʉʊʋ-ʅ ɹ EN 1998-3:201ʍ   

48 

ʜʝʬʦʨʤʘʮʽʷʤ, ʚʽʜʧʦʚʽʜʥʘ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʚʦʨʦʪʫ ʭʦʨʜʠ 

yqʧʨʠ ʧʣʘʩʪʠʯʥʽʡ ʜʝʬʦʨʤʘʮʽʾ, ʱʦ ʚʠʟʥʘʯʘʻʪʴ-

ʩ ̫ʩʣ̔ʜʫʶʯʠʤ ʯʠʥʦʤ: 

 

ʜʣʷ ʙʘʣʦʢ ʽ ʢʦʣʦʥ: 

terms of deformations the corresponding 

capacity is given by the chord rotation at 

yielding yq  evaluated as: 

 

 

for beams and columns: 

c

yby

V

VV
yy

6
5,1100135,0

3 f

fd

ddL

hzaL Ö
Ö
¡-

+ö
ö
÷

õ
æ
æ
ç

å
Ö+Ö+

Ö+
Ö=

e
fq                             (ɸ.10ʘ) 

ʜʣʷ ʩʪʽʥ ʧʨʷʤʦʢʫʪʥʦʛʦ, ʪʘʚʨʦʚʦʛʦ ʘʙʦ ʜʚʦʪʘʚ-

ʨʦʚʦʛʦ ʧʝʨʝʪʠʥʫ: 

for walls of rectangular, T- or barbelled sec-

tion: 

c

ybyVVV
yy

6
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3 f

fd

ddh

LzaL Ö
Ö
¡-

+ö
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õ
æ
ç

å
Ö-Ö+

Ö+
Ö=

e
fq                          (ɸ.10b) 

ʽʟ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ (ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ) ʚʠʨʘʟʫ 

ʜʣʷ ʙʘʣʦʢ ʽ ʢʦʣʦʥ: 

or from the alternative (and equivalent) ex-

pressions for beams and columns: 

cf

fd

L

hzaL yb

y

V

VV
yy 13,05,110013,0

3

Ö
ÖÖ+ö

ö
÷

õ
æ
æ
ç

å
Ö+Ö+

Ö+
Ö= ffq                        (ɸ.11ʘ) 

ʽ ʜʣʷ ʩʪʽʥ ʧʨʷʤʦʢʫʪʥʦʛʦ, ʪʘʚʨʦʚʦʛʦ ʘʙʦ ʜʚʦʪʘʚ-

ʨʦʚʦʛʦ ʧʝʨʝʪʠʥʫ: 

and for walls of rectangular, T- or barbelled 

section: 

c

yb

y
VVV

yy 13,0125,01002,0
3 f

fd

h

LzaL Ö
ÖÖ+ö

÷

õ
æ
ç

å
Ö-Ö+

Ö+
Ö= ffq                         (ɸ.11b) 

ʜʝ  

yf   ʢʨʠʚʠʟʥʘ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʚ ʢʨʘʡ-

ʥʴʦʤʫ ʧʝʨʝʨʽʟʽ, 

 

Za ÖV  ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʠ ʨʦʟʪʷʛʫ ʥʘ ʛʨʘʬʽʢʫ 

ʟʛʠʥʘʶʯʦʛʦ ʤʦʤʝʥʪʫ (ʜʠʚ.  

EN 1992-1-1:2004, 9.2.1.3(2), ʜʝ Z  ʜʦʚʞʠ-

ʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʣʝʯʘ ʚʘʞʝʣʷ, ʧʨʠʡʥʷʪʘ 

ʨʚ̔ʥʦʶ dd-  ʚ ʙʘʣʢʘʭ, ʢʦʣʦʥʘʭ ʘʙʦ ʩʪʽʥʘʭ 

ʟ ʜʚʦʪʘʚʨʦʚʠʤ ʘʙʦ ʪʘʚʨʦʚʠʤ ʧʝʨʝʪʠʥʦʤ, 

ʘʙʦ h8.0  ʚ ʩʪʽʥʘʭ ʟ ʧʨʷʤʦʢʫʪʥʠʤ ʧʝʨʝʪʠ-

ʥʦʤ; 

 

1V =a , ʷʢʱʦ ʦʯʽʢʫʻʪʴʩʷ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʧʨʠ 

ʟʨʫʰʝʥʥʽ, ʷʢʝ ʧʝʨʝʜʫʚʘʪʠʤʝ ʧʣʘʩʪʠʯʥʽʡ ʜʝ-

ʬʦʨʤʘʮʽʾ ʚʠʛʠʥʫ ʫ ʢʨʘʡʥʴʦʤʫ ʧʝʨʝʨʽʟʽ (ʪʦʙʪʦ 

ʢʦʣʠ ʟʛʠʥʘʶʯʠʡ ʤʦʤʝʥʪ yM , ʚʠʢʣʠʢʘʻ ʫʪʚʦ-

ʨʝʥʥʷ ʧʣʘʩʪʠʯʥʦʛʦ ʰʘʨʥʽʨʘ ʫ ʢʨʘʡʥʴʦʤʫ ʧʝʨʝ-

ʨʽʟʽ, ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʚʠʱʫʻ ʜʦʙʫʪʦʢ VL  ʥʘ ʦʧʽʨ 

ʟʨʫʰʝʥʥʶ ʝʣʝʤʝʥʪʫ, ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʘʨʤʘʪʫʨʠ 

cR,V , ʦʪʨʠʤʘʥʥʦʛʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ 

EN 1992-1-1:2004, 6.2.2(1)); ʽʥʘʢʰʝ ʢʘʞʫʯʠ, 

(ʪʦʙʪʦ ʷʢʱʦ cR,Vy VLM Ö< ) 0V =a , 

 

yf  ʽ cf  ʛʨʘʥʠʮʷ ʪʝʢʫʯʦʩʪʽ ʩʪʘʣ ̔ʽ ʤʽʮʥʽʩʪʴ ʙʝ-

ʪʦʥʫ ʚʽʜʧʦʚʽʜʥʦ, ʚʠʟʥʘʯʝʥ ̔ʜʣʷ ʬʦʨʤʫʣʠ (A.1), 

ʦʙʠʜʚʽ ʚʝʣʠʯʠʥʠ ʚ ʄʇʘ; 

where: 

yf   is the yield curvature of the end section, 

 

 

Za ÖV   is the tension shift of the bending 

moment diagram (see EN 1992-1-1: 

2004, 9.2.1.3(2), with Z  length of in-

ternal lever arm, taken equal to dd-  in 

beams, columns, or walls with barbelled 

or T-section, or to h8.0 in walls with 

rectangular section, and 

 

 

1V =a  if shear cracking is expected to pre-

cede flexural yielding at the end section (i.e. 

when the yield moment at the end section, 

yM , exceeds the product of VL  times the 

shear resistance of the member considered 

without shear reinforcement, cR,V , taken in 

accordance with EN 1992-1:1:2004, 

6.2.2(1)); otherwise, (i.e. cR,Vy VLM Ö< ) 

0V =a , 

 

 

yf  and cf   are the steel yield stress and the 

concrete strength, respectively, as defined 

for expression (A. 1), both in MPa; 
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d  ʽ d¡  ʚʽʜʩʪʘʥʴ ʜʦ ʨʦʟʪʷʛʥʫʪʦʾ ʽ ʩʪʠʩʣʦʾ ʘʨʤʘ-

ʪʫʨʠ, ʚʽʜʧʦʚʽʜʥʦ;  

 

bLd  (ʩʝʨʝʜʥʽʡ) ʜʽʘʤʝʪʨ ʨʦʟʪʷʛʥʫʪʦʾ ʘʨʤʘʪʫʨʠ. 

 

 

ʇʝʨʰʠʡ ʯʣʝʥ ʫ ʚʠʨʘʟʘʭ (A.10), (A.11) ʚʨʘʭʦʚʫʻ 

ʚʥʝʩʦʢ ʚʽʜ ʚʠʛʠʥʫ. ɼʨʫʛʠʡ ʯʣʝʥ ʧʨʝʜʩʪʘʚʣʷʻ 

ʚʥʝʩʦʢ ʜʝʬʦʨʤʘʮʽʾ ʟʨʫʰʝʥʥʷ ʽ ʪʨʝʪʽʡ ï ʧʨʦʩʣʠ-

ʟʘʥʥʷ ʩʪʨʠʞʥʽʚ ʚ ʘʥʢʝʨʥʦʤʫ ʢʨʽʧʣʝʥʥ.̔ 

 

 
ʇʈʀʄɯʊʂɸ ɼʚʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʩʠʩʪʝʤʠ ʚʠʨʘʟʽʚ: (A.10a), 

(A.11ʘ) ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʽ (A.10b), (A.11b) ʟ ʽʥʰʦʛʦ ʙʦʢʫ ʻ 

ʧʨʘʢʪʠʯʥʦ ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ. ɺʠʨʘʟʠ (A.10a), (A.11ʘ) ʻ 
ʙʽʣʴʰ ʧʨʘʚʠʣʴʥʠʤʠ, ʘ ʚʠʨʘʟʠ (A.10b), (A.11b) ʟʨʫʯʥʽʰʽ 

ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʦʩʢʽʣʴʢʠ ʨʦʟʨʘʭʫʥʦʢ yf  ʤʦʞʝ ʙʫʪʠ ʟʚ̫-

ʟʘʥʠʤ ʟ ʪʨʫʜʥʦʱʘʤʠ, ʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʩʭʠʣʴʥʠʤ ʜʦ ʧʦ-
ʤʠʣʦʢ. 

 

(3) ʇʫʥʢʪʠ (1) ʽ (2) ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʝʣʝʤʝʥ-

ʪʽʚ ʽʟ ʩʪʨʠʞʥʷʤʠ ʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ ʙʝʟ 

ʟʻʜʥʘʥʥʷ ʚʥʘʧʫʩʢ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ 

ʚʽʜ ʢʨʘʡʥʴʦʾ ʜʽʣʷʥʢʠ, ʜʝ ʦʯʽʢʫʻʪʴʩʷ ʧʣʘʩʪʠʯʥʘ 

ʜʝʬʦʨʤʘʮʽʷ. ʗʢʱʦ ʩʪʨʠʞʥʽ ʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨ-

ʤʘʪʫʨʠ ʧʝʨʽʦʜʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʟôʻʜʥʫʶʪʴʩʷ 

ʚʥʘʧʫʩʢ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʨʘʡʥʴʦʛʦ ʧʝʨʝʨʽʟʫ ʝʣʝ-

ʤʝʥʪʘ (ʷʢ ʚ ʢʦʣʦʥʘʭ ʽ ʩʪʽʥʘʭ ʽʟ ʟ'ʻʜʥʘʥʥʷʤ ʚʥʘ-

ʧʫʩʢ, ʧʦʯʠʥʘʶʯʠ ʟ ʨʽʚʥʷ ʧʽʜʣʦʛʠ), ʤʦʤʝʥʪ ʪʝ-

ʢʫʯʦʩʪʽ yM , ʽ ʢʨʠʚʠʟʥʘ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ 

yf  ʫ ʚʠʨʘʟʘʭ (A.10), (A.11) ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟ 

ʧʦʜʚʦʻʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʘʨʤʫʚʘʥʥʷ ʧʦ ʚʽʜʥʦ-

ʰʝʥʥʶ ʜʦ ʟʥʘʯʝʥʥʷ, ʟʘʩʪʦʩʦʚʥʦʛʦ ʟʘ ʤʝʞʘʤʠ 

ʟô̒ʜʥʘʥʥʷ ʚʥʘʧʫʩʢ. ʗʢʱʦ ʜʦʚʞʠʥʘ ʧʨʷʤʦʛʦ 

ʟ'ʻʜʥʘʥʥʷ ʚʥʘʧʫʩʢ 0l  ʤʝʥh ʝ, ʥʽʞ 

d and d'  are the depths to the tension  and  

compression reinforcement, respectively, 

and 

bLd  is the (mean) diameter of the tension 

reinforcement. 

 

The first term in expressions (A. 10), (A.11) 

accounts for the flexural contribution. The 

second term represents the contribution of 

shear deformation and the third anchorage 

slip of bars. 

 
NOTE The two alternative sets of expressions: 

(A.10a). (A.11a) on one hand and (A.10b). (A.1lb) on 

the other are practically equivalent. Expressions: 

(A.10a), (A.1la) are more rational but expressions: 

(A.l0b). (A.l1b) are more convenient and their use 

may be overall more convenient, as the calculation of 

yf  may be difficult and more prone to errors. 

 

(3) (1) and (2) apply to members with longi-

tudinal bars without lapping in the vicinity 

of the end region where yielding is expected. 

If longitudinal bars are deformed with 

straight ends lapped starting at the end sec-

tion of the member (as in columns and walls 

with lap-splicing starting at floor level), the 

yield moment yM  and the yield curvature 

yf  expressions (A. 10), (All) should be 

computed with a compression reinforcement 

ratio doubled over the value applying out-

side the lap splice. If the straight lap length 

0l  is less than 

cyLbLminy,0 3.0 ffdl ÖÖÖ= , 

ʜʝ  

bLd  ʜʽʘʤʝʪʨ ʩʧʦʣʫʯʝʥʠʭ ʚʥʘʧʫʩʢ ʩʪʨʠʞʥʽʚ,  

 

yLf  (ʫ ʄʇʘ) ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʤʝʞʽ ʪʝʢʫʯʦʩʪʽ 

ʩʪʘʣʽ ʟʻʜʥʘʥʠʭ ʚʥʘʧʫʩʢ ʩʪʨʠʞʥʽʚ, ʦʪʨʠʤʘ-

ʥʝ ʟ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʤʽʩʮʽ ʽ ʟ ʜʦʜʘʪʢʦʚʠʭ 

ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʤʥʦʞʝʥʠʭ ʥʘ ʢʦʝʬʽ-

ʮʽʻʥʪ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ, ʷʢ ʚʠʟʥʘʯʝʥʦ ʚ 

ʧʫʥʢʪʽ 3.5 ʽ ʪʘʙʣʠʮʽ 3.1, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦ-

ʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ (ʜʠʚ. 

3.5(2) P) ʽ ʩf  (ʚ ʄʇʘ)  ʷʢ ʚʠʟʥʘʯʝʥʦ ʜʣʷ 

ʚʠʨʘʟʫ (A.1), 

where  

bLd  is the diameter of the lapped bars,  

 

yLf  (in MPa) is the mean value of the steel 

yield strength of lapped bars from in-situ 

tests and from the additional sources of 

information, multiplied by the confi-

dence factor, as defined in 3.5 and Table 

31, accounting for the level of 

knowledge attained (see 3.5(2)P) and fc 

(in MPa) is as defined for expression (A 

1),  

syy / Ef=e ; 
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 ʪʦʜʽ: 

 

ï yM  ʽ yf  ʩʣʽʜ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʘʧʨʫʞʝʥʥʷ ʧʨʠ ʪʝʢʫʯʦʩʪʽ yf , ʧʦʤʥʦʞʝʥʦʛʦ ʥʘ 

min,00 / yll ; 

 

ï ʜʝʬʦʨʤʘʮʽ ʁʪʝʢʫʯʦʩʪʽ ye  ʚ ʦʩʪʘʥʥʴʦʤʫ ʯʣʝ-

ʥʦʚʽ ʚʠʨʘʟʽʚ (A.10a), (A. 11a) ʩʣʽʜ ʧʦʤʥʦʞʠʪʠ 

ʥʘ min,00 / yll ; 

 

ï ʜʨʫʛʠʡ ʯʣʝʥ ʫ ʚʠʨʘʟʘʭ (A.10), (A.11) ʩʣʽʜ ʧʦ-

ʤʥʦʞʠʪʠ ʥʘ ʚʽʜʥʦʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʤʦʤʝʥʪʫ 

ʪʝʢʫʯʦʩʪʽ yM  ʟʤʽʥʝʥʦʛʦ ʪʘʢ, ʱʦʙ ʚʨʘʭʫʚʘʪʠ 

ʟ'ʻʜʥʘʥʥʷ ʚʥʘʧʫʩʢ, ʜʦ ʤʦʤʝʥʪʫ ʪʝʢʫʯʦʩʪʽ ʟʘ 

ʤʝʞʘʤʠ ʟ'ʻʜʥʘʥʥʷ ʚʥʘʧʫʩʢ; 

 

ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, ʯʠ ʚʧʣʠʚʘʻ ʚʝʣʠʯʠʥʘ 

zaV Ö ʥʘ ʧʝʨʰʠʡ ʯʣʝʥ ʫ ʚʠʨʘʟʘʭ (A.10), (A.11)  

ʧʨʠ 1=Va , ʜʦʙʫʪʦʢ RcV VL Ö ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʤʦ-

ʤʝʥʪʦʤ ʪʝʢʫʯʦʩʪʽ yM  ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʧʨʘʚʢʠ 

ʥʘ ʚʧʣʠʚ ʟ'ʻʜʥʘʥʥʷ ʚʥʘʧʫʩʢ. 

 

(4) ʇʫʥʢʪʠ (1) ʽ (2) ʤʦʞʫʪʴ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘ-

ʪʠʩʷ ʜʦ ʝʣʝʤʝʥʪʽʚ ʟ ʛʣʘʜʢʠʤʠ ʩʪʨʠʞʥʷʤʠ ʧʨʦ-

ʜʦʣʴʥʦ ʾʘʨʤʘʪʫʨʠ, ʥʘʚʽʪʴ ʢʦʣʠ ʾʭ ʢʽʥʮʽ, ʧʦʩʪʘʚ-

ʣʝʥʽ ʽʟ ʩʪʘʥʜʘʨʪʥʠʤʠ ʛʘʯʢʘʤʠ, ʟʻʜʥʫʁ ʪʴʩʷ 

ʚʥʘʧʫʩʢ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʨʘʡʥʴʦʛʦ ʧʝʨʝʨʟ̔ʫ ʝʣʝ-

ʤʝʥʪʫ (ʷʢ ʚ ʢʦʣʦʥʘʭ ʽ ʩʪʽʥʘʭ ʽʟ ʟ'ʻʜʥʘʥʥʷʤ ʚʥʘ-

ʧʫʩʢ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʨʽʚʥʷ ʧʝʨʝʢʨʠʪʪʷ), ʟʘ 

ʫʤʦʚʠ, ʱʦ ʜʦʚʞʠʥʘ ʟ'ʻʜʥʘʥʥʷ ʚʥʘʧʫʩʢ 0l  ʨʚ̔ʥʘ, 

ʷʢ ʤʽʥʽʤʫʤ bLdÖ15 . 

 

5)ʗʢʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʧʦ ʜʝʬʦʨ-

ʤʘʮʽʷʭ, ʚʠʤʦʛʠ ʜʦ ʜʝʬʦʨʤʘʮʽʾ ʚʠʟʥʘʯʘʁ ʪʴʩʷ ʟ 

ʨʦʟʨʘʭʫʥʢʫ ʩʪʨʫʢʪʫʨʥʦʾ ʤʦʜʝʣʽ, ʚ ʷʢʽʡ 

ʞʦʨʩʪʢʽʩʪʴ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʫ ʧʨʠʡʤʘʻʪʴʩʷ 

ʨʽʚʥʦʶ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʶ yVy LM qÖÖ 3/  ʥʘ 

ʜʚʦʭ ʢʽʥʮ̫ ʭ ʝʣʝʤʝʥʪʫ. ʋ ʜʘʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ 

ʜʽʣʷʥʢʫ ʟʨʽʟʫ ʫ ʢʽʥʮʝʚʦʛʦ ʧʝʨʝʪʠʥʫ VL , ʤʦʞʥʘ 

ʧʨʠʡʥʷʪʠ ʨʚ̔ʥʠʁ ʧʦʣʦʚʠʥʽ ʜʦʚʞʠʥʠ ʝʣʝʤʝʥʪʫ. 

then: 

 

ï yM  and yf  should be calculated with the 

yield stress, yf , multiplied by min,00 / yll ; 

 

 

ï the yield strain, ye , in the last term of ex-

pressions (A. 10a), (A. 11a) should be mul-

tiplied by min,00 / yll , 

 

ï the second term in expressions (A. 10), 

(A.l 1) should be multiplied by the ratio of 

the value of yield moment yM  as modified 

to account for the lap splicing, to the yield 

moment outside the lap splice, 

 

ï in order to determine whether term zaV Ö 

contributes to the first term in expressions 

(A.10), (A.l 1) with 1=Va , the product 

RcV VL Ö  is compared to the yield moment 

yM  as modified for the effect of the lapping. 

 

(4) (1) and (2) may be considered to apply 

also to members with smooth longitudinal 

bars, even when their ends, supplied with 

standard hooks, are lapped starting at the 

end section of the  member (as in columns 

and walls with lap-splicing starting at floor 

level), provided that the lap length 0l  is at 

least equal to bLdÖ15 . 

 

 

(5) If the verification is carried out in terms 

of deformations, deformation demands 

should be obtained from an analysis of a 

structural model in which the stiffness of 

each element is taken to be equal to the 

mean value of yVy LM qÖÖ 3/ , at the two 

ends of the element. In this calculation the 

shear span at the end section, VL , may be 

taken to be equal to half the element length. 

A.3.3 ɹʘʣʢʠ, ʢʦʣʦʥʠ ʽ ʩʪʽʥʠ: ʟʨʫʰʝʥʥʷ 

 

A.3.3.1 ɻʨʘʥʠʯʥʠʡ ʩʪʘʥ ʙʣʠʟʴʢʠʡ ʜʦ ʨʫʡ-

ʥʫʚʘʥʥʷ (NC) 

 

(1) ʎʠʢʣʽʯʥʘ ʤʽʮʥʽʩʪʴ ʥʘ ʟʨʫʰʝʥʥʷ (ʟʨʽʟ) RV , 

ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʤʦʛ ʜʦ ʧʣʘʩ-

A.3.3 Beams, columns and walls: shear  

 

A.3.3.1 Limit State of Near Collapse (NC) 

 

 

(1) The cyclic shear resistance, RV , decreas-

es with the plastic part of ductility demand, 
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ʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʧʦʜʘʪʣʠʚʦʩʪʽ, ʚʠʨʘʞʝʥʽʡ ʚ ʩʝʥ-

ʩʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʜʘʪʣʠʚʦʩʪʽ ʜʣʷ ʧʦʧʝʨʝʯʥʦ ʾ

ʜʝʬʦʨʤʘʮʽʾ ʟʦʥʠ ʟʨʽʟʫ ʘʙʦ ʜʣʷ ʢʫʪʘ ʦʙʝʨʪʘʥʥʷ 

ʭʦʨʜʠ ʥʘ ʪʦʨʮʽ ʝʣʝʤʝʥʪʫ: 1-= DD mmpl . ɼʣʷ ʮʽʻʾ 

ʤʝʪʠ pl

Dm  ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʝ ʷʢ ʚʽʜʥʦʰʝʥ-

ʥʷ ʧʣʘʩʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʢʫʪʘ ʦʙʝʨʪʘʥʥʷ ʭʦʨʜʠ 

q, ʧʦʜʽʣʝʥʦʾ ʥʘ ʢʫʪ ʦʙʝʨʪʘʥʥʷ ʭʦʨʜʠ ʷʢʠʡ ʚʽʜ-

ʧʦʚʽʜʘʻ ʪʝʢʫʯʦʩʪʽ yq, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ 

A.3.2.4 (2) - (4). 

 

ʅʘʩʪʫʧʥʫ ʬʦʨʤʫʣʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʮʥʽʩʪʽ ʥʘ ʟʨʫʰʝʥʥʷ (ʟʨʽʟ), ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʭʦʤʫʪʽʚ ʽ ʚʠʱʝʚʢʘʟʘʥʦʛʦ ʟʤʝ-

ʥɹ ʝhʥʥʷ (ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ: ʄʅ ʽ ʤʝ-

ʪʨʠ): 

expressed in terms of ductility factor of the 

transverse deflection of the shear span or of 

the chord rotation at member end: 

1-= DD mmpl . For this purpose pl

Dm may be 

calculated as the ratio the plastic part of the 

chord rotation, q normalized to the chord 

rotation at yielding, yq , calculated in ac-

cordance with A.3.2.4 (2) to (4). 

 

 

The following expression may be used for 

the shear strength, as controlled by the stir-

rups, accounting for the above reduction 

(with units: MN and meters): 

( ) ( )( ) ( )

]];5min16,01

100;5,0max16,0[;5min05,0155,0;min
2
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Ö

-
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g
      (ɸ.12) 

ʜʝ: 1ʝg  ʧʨʠʡʤʘʻʤʦ 1,15 ʜʣʷ ʧʝʨʚʠʥʥʠʭ ʩʝʡ-

ʩʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ 1,0 ʜʣʷ ʚʪʦʨʠʥʥʠʭ 

ʩʝʡʩʤʽʯʥʠʭ ʝʣʝʤʝʥʪʚ̔ (ʷʢ ʚʠʟʥʘʯʝʥʦ ʚ 

ʧʫʥʢʪʽ 2.2.1(6)ʈ); 

 

h  ʚʠʩʦʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ (ʨʽʚʥʘ ʜʽʘʤʝʪ-

ʨʫ D ʜʣʷ ʢʨʫʛʣʠʭ ʧʝʨʝʪʠʥʽʚ); 

 

x    ʚʠʩʦʪʘ ʟʦʥʠ ʩʪʠʩʢʫʚʘʥʥʷ; 

 

N   ʩʪʠʩʢʫʶʯʘ ʦʩʴʦʚʘ ʩʠʣʘ (ʧʦʟʠʪʠʚʥʘ, ʜʣʷ ʨʦ-

ʟʪʷʛʫ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʦʶ ʥʫʣʶ),  

 

VML /V =  ʚʽʜʥʦʰʝʥʥʷ ʤʦʤʝʥʪ/ʧʦʧʝʨʝʯʥʘ ʩʠʣʘ 

ʫ ʢʽʥʮʝʚʦʤʫ ʧʝʨʝʪʠʥʽ; 

 

cA   ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ, ʧʨʠʡʥʷʪʘ 

ʨʽʚʥʦʶ db Öw  ʜʣʷ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʦʧʝʨʝʯ-

ʥʦʛʦ ʧʝʨʝʪʠʥʫ ʰʠʨʠʥʦ  ʁ(ʪʦʚʱʠʥʦ )ʁ wb  ʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʚʠʩʦʪʦʶ d  ʘʙʦ ʨʽʚʥʦʶ 

4/2

cDÖp  (ʜʝ bwc dcDD Ö-Ö-= 22 , ï ʜʘ̔-

ʤʝʪʨ ʙʝʪʦʥʥʦʛʦ ʩʝʨʜʝʯʥʠʢʘ ʜʦ ʚʥʫʪʨʽʰ-

ʥʴʦʾ ʢʽʣʴʮʝʚʦʾ ʘʨʤʘʪʫʨʠ, ʜʝ D ʽ C ʚʠʟʥʘʯʝ-

ʥʽ ʚ ʧʫʥʢʪʽ b) ʥʠʞʯʝ ʽ bwd  ï ʜʽʘʤʝʪʨ ʧʦʧʝ-

ʨʝʯʥʦʾ ʘʨʤʘʪʫʨʠ) ʜʣʷ ʢʨʫʛʣʠʭ ʧʝʨʝʪʠʥʽʚ; 

 

 

cf   ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʥʘ ʩʪʠʩʢʫʚʘʥʥʷ, ʷʢ ʚʠʟʥʘ-

where: 1ʝg  is equal to 1,15 for primary 

seismic elements and 1,0 for secondary 

seismic elements (as defined in 

2.2.1(6)P); 

 

h   is the depth of cross-section (equal to the 

diameter D for circular sections); 

 

x   is the compression zone depth; 

 

N   is the compressive axial force (positive, 

taken as being zero for tension),  

 

VML /V =  is the ratio moment/shear at the 

end section; 

 

cA   is the cross-section area, taken as being 

equal to db Öw  for a cross-section with a 

rectangular web of width (thickness) wb  

and structural depth d, or to 

4/2

cDÖp (where bwc dcDD Ö-Ö-= 22 , is 

the diameter of the concrete core to the 

inside of the hoops, with D and C as de-

fined in b) below and bwd  the diameter 

of the transverse reinforcement) for cir-

cular sections, 

 

cf  is the concrete compressive strength, as 

defined for expression (A.l); for primary 
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ʯʝʥʦ ʜʣʷ ʚʠʨʘʟʫ (ɸ.1); ʜʣʷ ʧʝʨʚʠʥʥʠʭ ʩʝʡ-

ʩʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʥʘʯʝʥʥʷ cf  ʩʣʽʜ  

ʨʦʟʜʽʣʠʪʠ ʥʘ ʢʦʝʬ̔ʮ̔ ʥ̒ʪ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʧʦ ʤʘʪʝʨʽʘʣʫ (ʜʣʷ ʙʝʪʦʥʫ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʫ EN 1998-1:2004, 5.2.4; 

 

totr  ʢʦʝʬʽʮʽʻʥʪ ʟʘʛʘʣʴʥʦʛʦ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʘʨ-

ʤʫʚʘʥʥʷ; 

 

wV   ʚʥʝʩʦʢ ʧʦʧʝʨʝʯʥʦʾ ʘʨʤʘʪʫʨʠ ʚ ʤʽʮʥʽʩʪʴ ʥʘ 

ʟʨʫh ʝʥʥʷ (ʟʨʽʟ), ʧʨʠʡʥʷʪʠʡ ʨʽʚʥʠʤ: 

 

 

ʘ) ʜʣʷ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʽʚ ʟ ʧʨʷʤʦʢʫʪʥʠʤ 

ʨʦʟʤʽʱʝʥʥʷʤ ʘʨʤʫʚʘʥʥʷ, ʰʠʨʠʥʦ  ʁ (ʪʦʚʱʠ-

ʥʦ )ʁ wb : 

seismic elements cf  should further be 

divided by the partial factor for concrete 

in accordance with EN 1998-1:2004, 

5.2.4; 

 

 

totr   is the total longitudinal reinforcement 

ratio, 

 

wV  is the contribution of transverse rein-

forcement to shear resistance, taken as 

being equal to: 

 

ʘ) for cross-sections with rectangular web of 

width (thickness) wb : 

ywwww fzbV ÖÖÖ=r                                                       (ɸ.13) 

ʜʝ:  

wr  ʢʦʝʬʽʮʽʻʥʪ ʟʘʛʘʣʴʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʘʨ-

ʤʫʚʘʥʥʷ; 

 

z  ʜʦʚʞʠʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʣʝʯʘ ʚʘʞʝʣʷ, ʷʢ 

ʚʢʘʟʘʥʦ ʚ ɸ.3.2.4(2); 

 

ywf  ʥʘʧʨʫʛʘ ʧʨʠ ʪʝʢʫʯʦʩʪʽ ʧʦʧʝʨʝʯʥʦʾ ʘʨʤʘʪʫ-

ʨʠ, ʧʦ ʬʦʨʤʫʣʽ (ɸ.1); ʜʣʷ ʧʝʨʚʠʥʥʠʭ ʩʝʡ-

ʩʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ywf  ʩʣʽʜ ʜʘʣʽ ʨʦʟʜʽʣʠʪʠ 

ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʧʦ ʤʘʪʝʨʽʘʣʫ (ʜʣʷ 

ʩʪʘʣʽ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ EN 1998-

1:2004, 5.2.4; 

 

b) ʜʣʷ ʢʨʫʛʣʠʭ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʽʚ: 

where: 

wr   is the transverse reinforcement ratio; 

 

 

z  is the length of the internal lever arm, as 

specified in A.3.2.4(2), and 

 

ywf  is the yield stress of the transverse rein-

forcement as defined for expression 

(A.l), for primary seismic ele-

ments ywf should further be divided by 

the partial factor for steel in accordance 

with EN 1998-1:2004, 5.2.4; 

 

b) for circular cross-section: 

( )cDf
s

A
V Ö-ÖÖÖ= 2

2
yw

sw
w

p
                                              (ɸ.14) 

ʜʝ D  ʜʽʘʤʝʪʨ ʧʝʨʝʪʠʥʫ, 

 

swA  ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʢʽʣʴʮʝʚʦʛʦ 

ʭʦʤʫʪʘ, 

 

s ʢʨʦʢ ʭʦʤʫʪʽʚ ʧʦ ʮʝʥʪʨʘʣʴʥʠʭ ʣʽʥʽʷʭ, 

 

ywf  ʷʢ ʚʠʟʥʘʯʝʥʦ ʚ ʧʫʥʢʪʽ (ʘ) ʚʠʱʝ, 

 

c   ʟʘʭʠʩʥʠʡ ʰʘʨ ʙʝʪʦʥʫ. 

 

(2) ʄʽʮʥʽʩʪʴ ʥʘ ʟʨʫʰʝʥʥʷ (ʟʨʽʟ) ʙʝʪʦʥʥʦʾ ʩʪʽʥʠ 

RV , ʥʝ ʤʦʞʝ ʧʨʠʡʤʘʪʠʩʷ ʙʽʣʴʰʦʶ, ʥʽʞ ʟʥʘʯʝʥ-

ʥʷ, ʚʽʜʧʦʚʽʜʘʶʯʝ ʨʫʡʥʫʚʘʥʥʶ ʧʦʧʝʨʝʯʥʦʾ ʘʨ-

ʤʘʪʫʨʠ max,RV , ʷʢʝ ʧʨʠ ʮʠʢʣʽʯʥʦʤʫ ʥʘʚʘʥʪʘ-

D is the diameter of the section, 

 

swA   is the cross-sectional area of a circular 

stirrup,  

 

s  is the centerline spacing of stirrups, 

 

ywf  is as defined in (a) above, and  

 

c   is the concrete cover. 

 

(2) The shear strength of a concrete wall, 

RV , may not be taken greater than the value 

corresponding to failure by web crushing, 

max,RV , which under cyclic loading may be 
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ʞʝʥʥ ̔ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʝ ʟ ʥʘʩʪʫʧʥʦʛʦ ʚʠ-

ʨʘʟʫ (ʚ ʄʅ ʽ ʤʝʪʨʘʭ): 

calculated from the following expression 

(with units: MN and meters): 

 

( )( )
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(ɸ.15) 

ʜʝ 15.11 =eg  ʜʣʷ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʝʣʝ-

ʤʝʥʪʽʚ ʽ 1,0 ʜʣʷ ʚʪʦʨʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʵʣʝʤʝʥ-

ʪ̔ʚ, 
cf  ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʄʇʘ, 

wb  ʽ z  ʚʠʨʘʞʘʶʪʴʩʷ 

ʚ ʤʝʪʨʘʭ ʽ 
max,RV  ʚ ʄʅ, ʘ ʚʩ ̔ʽʥʰʽ ʟʤʥ̔ʥʽ ï ʷʢ 

ʚʠʟʥʘʯʝʥʦ ʚ ʧʫʥʢʪʽ (1). 

 

ʄʽʮʥʽʩʪʴ ʥʘ ʟʨʽʟ ʧʽʜ ʮʠʢʣʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥ-

ʥʷʤ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷʤ ʧʦʧʝʨʝʯʥʦʾ 

ʘʨʤʘʪʫʨʠ ʜʦ ʥʘʩʪʘʥʥʷ ʩʪʘʥʫ ʪʝʢʫʯʦʩʪʽ ʧʨʠ 

ʟʛʠʥʽ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ (ɸ.15) ʧʨʠ 

0=D

plm . 

 

(3) ʗʢʱʦ ʚ ʙʝʪʦʥʥʽʡ ʢʦʣʦʥʽ ʚʽʜʥʦʩʥʘ ʜʽʣʷʥʢʘ 

ʟʨʽʟʫ hLV /  ʫ ʢʽʥʮʝʚʦʤʫ ʧʝʨʝʨʽʟ̔  ʟ ʤʘʢʩʠʤʘʣʴ-

ʥʠʤ ʟ ʜʚʦʭ ʤʦʤʝʥʪʽʚ ʥʘ ʢʽʥʮʽ ʝʣʝʤʝʥʪʫ, ʷʚʣʷ-

ʻʪʴʩʷ ʤʝʥhʦ  ʁʘʙʦ ʨʽʚʥʦ  ʁ2,0, ʪʦ ʾʾ ʤʽʮʥʽʩʪʴ ʥʘ 

ʟʨʽʟ 
RV , ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰʦʶ, ʥʽʞ ʟʥʘʯʝʥ-

ʥ ̫ʷʢʝ ʚʽʜʧʦʚʽʜʘ ̒ʨʫʡʥʫʚʘʥʥʶ ʫʥʘʩʣʽʜʦʢ ʨʫʡ-

ʥʫʚʘʥʥʷ ʧʦʧʝʨʝʯʥʦʾ ʘʨʤʘʪʫʨʠ ʫʟʜʦʚʞ ʜʽʘʛʦʥʘʣʽ 

ʢʦʣʦʥʠ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʽ ʛʨʘʥʠʮʽ ʪʝʢʫʯʦʩʪʽ ʥʘ 

ʟʛʠʥ 
max,RV , ʷʢʝ ʧʽʜ ʮʠʢʣʯ̔ʥʠʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ 

ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʝ ʟ ʚʠʨʘʟʫ (ʟ ʦʜʠʥʠʮʷʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷ: ʄʅ ʽ ʤʝʪʨʠ):  

where 15.11 =eg  for primary seismic elements 

and 1,0 for secondary seismic ones, 
cf  is in 

MPa, bw and z are in meters and 
max,RV in MN, 

and all other variables are as defined in (1). 

 

 

The shear strength under cyclic loading as 

controlled by web crushing prior to flexural 

yielding is obtained from expression (A. 15) 

for 0=D

plm . 

 

 

(3) If in a concrete column the shear span 

ratio, hLV / , at the end section with the max-

imum of the two end moments less or equal 

to 2,0, its shear strength, 
RV , should not be 

taken greater than the value corresponding 

to failure by web crushing along the diago-

nal of the column after flexural yielding, 

max,RV , which under cyclic loading may be 

calculated from the expression (with units: 

MN and meters): 

 
( )( )

( )( ) ( ) dr
g

m
2sin;40min10045,0135,11
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       (ɸ.16) 

ʜʝ  

d ʢʫʪ ʤʽʞ ʜʽʘʛʦʥʘʣʣʶ ʽ ʚʽʩʩʶ ʢʦʣʦʥʠ 

(
VLh Ö= 2/tand ), ʽ ʨʝʰʪʘ ʚʩʽʭ ʟʤʽʥʥʠʭ ï ʷʢ 

ʚʠʟʥʘʯʝʥʦ ʚ ʧʫʥʢʪʽ (3). 

 

(4) ʄʽʥʽʤʘʣʴʥʠʡ ʦʧʽʨ ʥʘ ʟʨʽʟ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ EN 1992-1-1:2004 

ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʨʘʟʽʚ (ɸ.12) ï (ɸ.16). 

 

 

(5) ʋ ʨʦʟʨʘʭʫʥʢʘʭ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝ-

ʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʽʚ, 

ʦʪʨʠʤʘʥʽ ʟ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʤʽʩʮʽ ʽ ʟ ʜʦʜʘʪʢʦ-

ʚʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ. 

 

(6) ɼʣʷ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʝ-

where: 

d  is the angle between the diagonal and the 

axis of the column (
VLh Ö= 2/tand ), and all 

other variables are as defined in (3). 

 

(4) The minimum of the shear resistance cal-

culated in accordance with EN 1992-1-1: 2004 

or by means of expressions (A. 12)-(A.16) 

should be used in the assessment 

 

(5) Mean material properties from in-situ tests 

and from additional sources of information, 

should be used in the calculations. 

 

 

(6) For primary seismic elements, mean mate-
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ʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʮʥʦʩʪʽ ʤʘ-

ʪʝʨʽʘʣʽʚ, ʦʢʨʽʤ ʜʽʣʝʥʥʷ ʥʘ ʢʦʝʬʽʮʽʻʥʪʠ ʜʦʚʽʨ-

ʯʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ, ʙʘʟʫʶʪʴʩʷ ʥʘ ʈʽʚʥʽ ɯʥʬʦʨ-

ʤʘʪʠʚʥʦʩʪʽ, ʧʦʚʠʥʥʽ ʪʘʢʦʞ ʜʽʣʠʪʠʩ ̫ʥʘ ʢʦʝ-

ʬʽʮʽʻʥʪʠ ʥʘʜʽʡʥʦʩʪʽ ʧʦ ʤʘʪʝʨʽʘʣʫ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʩʪʘʥʜʘʨʪʫ EN 1998-1:2004, 5.2.4. 

 

ɸ.3.3.2 ɻʨʘʥʠʯʥʠʡ ʩʪʘʥ ʧʨʠ ʚʘʛʦʤʠʭ ʧʦh-

ʢʦʜʞʝʥʥʷʭ (SD) ʽ ʟ ʦʙʤʝʞʝʥʠʤʠ ʧʦʰʢʦʜ-

ʞʝʥʥʷʤʠ (DL)  

 

(1) ʇʝʨʝʚʽʨʢʘ ʥʘ ʧʝʨʝʚʠʱʝʥʥʷ ʚʢʘʟʘʥʠʭ ʜʚʦʭ 

ɻʨʘʥʠʯʥʠʭ ʉʪʘʥʽʚ ʥʝ ʧʦʪʨʽʙʥʘ, ʟʘ ʚʠʢʣʶʯʝʥ-

ʥʷʤ ʚʠʧʘʜʢʫ ʢʦʣʠ ʚʢʘʟʘʥʽ ʜʚʘ ɻʨʘʥʠʯʥʽ ʉʪʘ-

ʥʠ ʻ ʻʜʠʥʠʤʠ ʚʠʤʘʛʘʶʯʠʤʠ ʧʝʨʝʚʽʨʢʠ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧ. ɸ.3.3.1. 

 

ɸ.3.4 ʉʪʠʢʠ ʤʽʞ ʙʘʣʢʘʤʠ ʽ ʢʦʣʦʥʘʤʠ 

 

ɸ.3.4.1 ɻʨʘʥʠʯʥʠʡ ʩʪʘʥ ʙʣʠʟʴʢʠʡ ʜʦ ʨʫʡ-

ʥʫʚʘʥʥʷ (Nʉ) 

 

(1) ɺʠʤʦʛʠ ʥʘ ʟʨʫʰʝʥʥʷ (ʟʨʽʟ) ʚ ʩʪʠʢʘʭ ʚʠ-

ʟʥʘʯʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ 

EN 1998-1:2004, 5.5.2.3. 

 

(2) ʄʽʮʥʽʩʪʴ ʩʪʠʢʽʚ ʥʘ ʟʨʫʰʝʥʥʷ (ʟʨʽʟ) ʚʠ-

ʟʥʘʯʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ 

EN 1998-1:2004, 5.5.3.3. 

 

(3) ʇʫʥʢʪʠ ɸ.3.3.1(5) ʽ (6) ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ 

ʩʪʠʢʽʚ ʧʝʨʚʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ 

ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

 

ɸ.3.4.2 ɻʨʘʥʠʯʥʠʡ ʩʪʘʥ ʚʘʛʦʤʦʛʦ ʧʦʰ-

ʢʦʜʞʝʥʥʷ (SD) ʽ ʟ ʦʙʤʝʞʝʥʠʤ ʧʦʰʢʦʜʞʝʥ-

ʥʤ̫ (DL)  

 

(1) ʇʝʨʝʚʽʨʢʘ ʥʘ ʧʝʨʝʚʠʱʝʥʥʷ ʚʢʘʟʘʥʠʭ ʜʚʦʭ 

ɻʨʘʥʠʯʥʠʭ ʉʪʘʥʽʚ ʥʝ ʧʦʪʨʽʙʥʘ, ʟʘ ʚʠʢʣʶʯʝʥ-

ʥʷʤ ʚʠʧʘʜʢʫ ʢʦʣʠ ʚʢʘʟʘʥʽ ʜʚʘ ɻʨʘʥʠʯʥʽ ʉʪʘ-

ʥʠ ʻ ʻʜʠʥʠʤʠ ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ɸ.3.4.1. 

 

ɸ.4 ʄʦʜʝʣʽ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʜʣʷ ʧʽʜʩʠ-

ʣʝʥʥʷ 

 

ɸ.4.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

 

(1) ʇʨʘʚʠʣʘ ʧʦ ʧʝʨʝʚʽʨʮʽ ʤ̔ ʮʥʦʩʪʽ ʽ ʜʝʬʦʨʤʘ-

ʪʠʚʥʦʩʪʽ ʚ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ ʜʣʷ ʧʽʜʩʠʣʝ-

ʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʝʩʫʯʠʭ ʟʜʘʪ-

rial strengths in addition to being divided by 

the appropriate confidence factors based on 

the Knowledge Level, they should be divided 

by.the partial factors for materials in accord-

ance with EN1998-1: 2004, 5.2.4. 

 

 

A.3.3.2 Limit State of Significant Damage 

(SD) and of Damage Limitation (DL) 

 

 

(1) The verification against the exceedance of 

these two LS is not required, unless these two 

LS are the only ones to be checked In that case 

A.3.3.1 applies. 

 

 

A.3.4 Beam-column joints  

 

A.3.4.1 LS of Near Collapse (NC) 

 

 

(1) The shear demand on the joints is evaluat-

ed in accordance with EN 1998-1: 2004, 

5.5.2.3. 

 

(2) The shear capacity of the joints is evaluat-

ed in accordance with EN 1998-1:2004, 

5.5.3.3. 

 

(3) A.3.3.1(5) and (6) apply to joints of prima-

ry seismic elements with other elements, 

 

 

A.3.4.2 Limit State of Significant Damage 

(SD) and of Damage Limitation (DL) 

 

 

(1) The verification against the exceedance of  

these two LS is not required, unless these two 

LS are the only ones to be checked. In that 

case, A.3.4.1 applies 

 

 

A.4 Capacity models for strengthening  

 

 

A.4.1 General 

 

(1) The rules for member strength and defor-

mation capacities given in the following claus-

es for strengthened members refer to the ca-



ʧʨ ɼʉʊʋ-ʅ ɹ EN 1998-3:201ʍ   

 

55 

 

ʥʦʩʪʝʡ ʚ̔ ʜʧʦʚʽʜʘʶʯʠʭ ɻʨʘʥʠʯʥʦʤʫ ʉʪʘʥʽ 

ɹʣʠʟʴʢʦʤʫ ʜʦ ʈʫʡʥʫʚʘʥʥʷ ʚ ʧʫʥʢʪʘʭ ɸ.3.2.2 ʽ 

ɸ.3.3.1 ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ 
1eg. ʂʦʝʬʽʮʽʻʥʪʠ 1eg, ʫʩʪʘʥʦʚʣʝʥ̔ 

ʚ ʧʫʥʢʪʘʭ ɸ.3.2.2 ʽ ɸ.3.3.1, ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘ-

ʪʠ ʜʦ ʤʽʮʥʦʩʪʽ ʽ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʽ ʧʽʜʩʠʣʝʥʦ-

ʛʦ ʝʣʝʤʝʥʪʫ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʥʘʩʪʫʧʥʠʤʠ 

ʨʦʟʜʽʣʘʤʠ. 

 

(2) ɼʣʷ ʥʦʚʦʾ ʘʨʤʘʪʫʨʠ ʽ ʥʦʚʦʛʦ ʙʝʪʦʥʫ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʝʣʝʤʝ-

ʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʥʘʜʽʡʥʦ-

ʩʪʽ ʧʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʚ ʩʪʘʥʜʘʨʪʽ 

EN 1998-1:2004, 5.2.4, ʘ ʜʣʷ ʥʦʚʦʾ ʢʦʥʩʪʨʫʢ-

ʮʽʡʥʦʾ ʩʪʘʣʽ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʽʟ ʩʪʘʥʜʘʨʪʫ EN 1998-

1:2004, 6.1.3(1)ʈ. 

 

ɸ.4.2 ʇʽʜʩʠʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʪʦʥʥʠʭ 

ʢʦʨʩʝʪʽʚ 

 

ɸ.4.2.1 ɺʚʝʜʝʥʥʷ 

 

(1) ɹʝʪʦʥʥʽ ʢʦʨʩʝʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʢʦʣʦʥ 

ʽ ʩʪʽʥ ʟ ʥʘʩʪʫʧʥʠʤʠ ʮʽʣ̫ʤʠ: 

 

 

ï ʧʽʜʚʠʱʝʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ; 

 

ï ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘ ʟʛʠʥ ʽ/ʘʙʦ ʟʨʽʟ; 

 

ï ʧʽʜʚʠʱʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ; 

 

ï ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʜʝʬʝʢʪʥʠʭ ʩʪʠʢʽʚ ʘʨ-

ʤʘʪʫʨʠ ʚʥʘʧʫʩʢ. 

 

(2) ʊʦʚʱʠʥʘ ʢʦʨʩʝʪʽʚ ʧʦʚʠʥʥʘ ʜʘʚʘʪʠ ʤʦʞ-

ʣʠʚʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʷʢ ʧʦʚʟʜʦʚʞʥʴʦʾ, ʪʘʢ ʽ 

ʧʦʧʝʨʝʯʥʦʾ ʘʨʤʘʪʫʨʠ ʟ ʚʽʧʦʚʽʜʥʠʤ ʟʘʭʠʩʥʠʤ 

ʰʘʨʦʤ. 

 

(3) ʂʦʣʠ ʤʝʪʦʶ ʢʦʨʩʝʪʽʚ ʻ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮ-

ʥʦʩʪʽ ʥʘ ʟʛʠʥ, ʩʪʨʠʞʥʽ ʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫ-

ʨʠ ʩʣʽʜ ʧʨʦʜʦʚʞʠʪʠ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʧʦʚʝʨʭʫ 

ʯʝʨʝʟ ʦʪʚʦʨʠ, ʧʨʦʥʠʟʫʶʯʽ ʧʣʠʪʫ, ʪʦʜʽ ʷʢ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʝ ʩʪʷʛʫʚʘʥʥʷ ʩʣʽʜ ʨʦʟʤʽʱʫʚʘʪʠ ʥʘ 

ʜʽʣʷʥʮʽ ʩʪʠʢʫ ʯʝʨʝʟ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʦʪʚʦʨʠ, 

ʚʠʩʚʝʨʜʣʝʥʽ ʚ ʙʘʣʢʘʭ. ʉʪʷʛʫʚʘʥʥʷ ʤʦʞʥʘ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʨʘʟʽ ʧʦʚʥʽʩʪʶ ʦʙʤʝʞʝʥʦ-

ʛʦ ʜʦʩʪʫʧʫ ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʩʪʠʢʽʚ. 

 

pacities at the LS of NC in A.3.2.2 and A.3.3.1 

prior to the application of the overall factor 

1eg . The 
1eg  factors specified in A.3.2.2 and 

A.3.3.1 should be applied on the strength and 

deformation capacities of the retrofitted mem-

ber, as determined in accordance with the fol-

lowing clauses. 

 

 

(2) The partial factors to be applied to the new 

steel and concrete used for the retrofitting are 

those of EN 1998-1: 2004, 5.2.4, and to new 

structural steel used for the retrofitting are 

those of EN 1998-1: 2004, 6.1.3(1)P. 

 

 

 

 

A.4.2 Concrete jacketing  

 

 

A.4.2.1 Introduction 

 

(1) Concrete jackets are applied to columns 

and walls for all or some of the following pur-

poses: 

 

ï increasing the bearing capacity; 

 

ï increasing the flexural and/or shear strength; 

 

ï increasing the deformation capacity; 

 

ï improving the strength of deficient lap-

splices. 

 

(2) The thickness of the jackets should allow 

for placement of both longitudinal and trans-

verse reinforcement with an adequate cover. 

 

 

(3) When jackets aim at increasing flexural 

strength, longitudinal bars should be continued 

to the adjacent storey through holes piercing 

the slab, while horizontal ties should be placed 

in the joint region through horizontal holes 

drilled in the beams. Ties may be omitted in 

the case of fully confined interior joints. 
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(4) ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘ 

ʟʨ̔ʟ ʽ ʟʤʝʥʰʝʥʥʷ ʧʦʜʘʪʣʠʚʦʩʪʽ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʧʽʜʩʠʣʝʥʥʷʤ ʟ'ʻʜʥʘʥʴ ʚʥʘʧʫʩʢ, ʢʦʨʩʝʪʠ (ʷʢ 

ʫʩʪʘʥʦʚʢʘ ʘʨʤʘʪʫʨʘ, ʪʘʢ ʽ ʙʝʪʦʥʫʚʘʥʥʷ) ʧʦ-

ʚʠʥʥʽ ʟʘʢʽʥʯʫʚʘʪʠʩʷ ʽʟ ʟʘʣʠʰʝʥʥʷʤ ʧʨʦʤʽʞʢʫ 

ʟ ʧʣʠʪʦʶ ʙʣʠʟʴʢʦ 10 ʤʤ 

 

ɸ.4.2.2 ʇʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ, ʞʦʨʩʪʢʦʩʪʽ ʽ 

ʟʤʝʥʰʝʥʥʷ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʽ 

 

(1) ɼʣʷ ʦʮʽʥʢʠ ʤʽʮʥʦʩʪʽ ʽ ʧʦʜʘʪʣʠʚʦʩʪʽ ʝʣʝ-

ʤʝʥʪʽʚ, ʧʽʜʩʠʣʝʥʠʭ ʢʦʨʩʝʪʘʤʠ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʨʦʙʣʝʥʽ ʥʘʩʪʫʧʥʽ ʩʧʨʦʱʫʶʯʽ ʜʦʧʫʱʝʥʥʷ: 

 

 

ï ʝʣʝʤʝʥʪ, ʧʽʜʩʠʣʝʥʠʡ ʢʦʨʩʝʪʦʤ, ʧʦʚʠʥʝʥ 

ʧʦʚʦʜʠʪʠ ʩʝʙʝ ʷʢ ʤʦʥʦʣʽʪ, ʩʪʘʨʠʡ ʽ ʥʦʚʠʡ 

ʙʝʪʦʥ ʧʦʚʠʥʝʥ ʚʝʩʪʠ ʩʝʙʝ ʷʢ ʢʦʤʧʦʟʠʪ. 

 

ï ʪʦʡ ʬʘʢʪ, ʱʦ ʦʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʧʦʯʘʪ-

ʢʫ ʙʫʣʦ ʧʨʠʢʣʘʜʝʥʝ ʜʦ ʩʪʘʨʦʾ ʢʦʣʦʥʠ, ʥʝ 

ʚʨʘʭʦʚʫʻʪʴʩʷ, ʽ ʧʦʚʥʝ ʦʩʴʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʚʘʞʘʻʪʴʩʷ ʧʨʠʢʣʘʜʝʥʠʤ ʥʘ ʚʝʩʴ ʝʣʝʤʝʥʪ 

ʨʘʟʦʤ ʟ ʢʦʨʩʝʪʦʤ 

 

ï ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʪʦʥʫ ʢʦʨʩʝʪʫ ʨʦʟʧʦʚʩʶ-

ʜʞʫʙʪʴʩʷ ʥʘ ʚʝʩʴ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʝʣʝ-

ʤʝʥʪʫ. 

 

 

(2) ʇʝʨʝʜʙʘʯʘʪ̒ɹʩ,̫ ʱʦ ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ 

yyR MV q,, ,
uq  ʻ ʥʘʩʪʫʧʥʽ ʟʘʣʝʞʥʦʩʪʽ ʨʦʟʨʘʭʦ-

ʚʘʥ̔ ʚʠʭʦʜʷʯʠ ʽʟ ʟʨʦʙʣʝʥʠʭ ʚʠʱʝ ʜʦʧʫɦ ʝʥʴ,  

ʧʨʠʡʤʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥ ̫

**,*, yyR MV q , *uq  ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʥʝʩʫʯʦʾ ʟʜʘʪ-

ʥʦʩʪʽ: 

ï ʜʣʷ *RV : 

(4) When only shear strength and deformation 

capacity increases are of concern, jointly with 

a possible improvement of lap-splicing, then 

jackets should be terminated (both concreting 

and reinforcement) leaving a gap with a slab 

of the order of 10 mm. 

 

A.4.2.2 Enhancement of strength, stiffness 

and deformation capacity 

 

(1) For the purpose of evaluating strength and 

deformation capacities of jacketed elements, 

the following approximate simplifying as-

sumptions may be made: 

 

ï the jacketed element behaves monolithically, 

with full composite action between old and 

new concrete, 

 

ï the fact that axial load is originally applied 

to the old column alone is disregarded, and the 

full axial load is assumed to act on the jacket-

ed element, 

 

 

ï the concrete properties of the jacket are as-

sumed to apply over the full section of the el-

ement. 

 

(2) The following relations may be assumed to 

hold between the values of 
yyR MV q,,  and 

uq , 

calculated under the assumptions above and 

the values **,*, yyR MV q and *uq  to be adopted 

in the capacity verifications: 

-  For *RV  : 

RR 9,0* VV Ö=                                                               (ɸ.17) 

yy MM =*                                                                  (ɸ.18) 

yy qq 05,1* =                                                       (ɸ.19ʘ) 

ς ʜʣʷ *yM : - For *yM :  

ï ʜʣʷ *yq : 

 

ʗʢʱʦ ʤʝʪʦʜ ʟʻʜʥʘʥʥʷ ʢʦʨʩʝʪʫ ʟʽ ʩʪʘʨʠʤ ʙʝʪʦ-

ʥʦʤ, ʚʢʣʶʯʘ ̒ʥʘʜʘʥʥʷ ʰʦʨʩʪʢʦʩʪʽ ʢʦʥʪʘʢʪʥʽʡ 

ʧʦʚʝʨʭʥʽ ʙʝʪʦʥʫ ʪʦ: 

- For *yq : 

 

If measures to connect the jacket to the old 

concrete include roughening of the interface: 

ɼʣʷ ʨʝʰʪʠ ʚʩʽʭ ʪʠʧʽʚ ʟʻʜʥʘʥʥʷ ʢʦʨʩʝʪʫ ʟʽ ʩʪʘ-

ʨʠʤ ʙʝʪʦʥʦʤ, ʷʢʱʦ ʥʽʷʢʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʭʦ-

ʜʽʚ ʧʨʠʡʤʘʪʠʩʷ ʥʝ ʙʫʜʝ: 

For all other types of measures to connect the 

jacket to the old concrete, or if no special 

measures are taken: 
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yy qq 2,1* =                                                       (ɸ.19b) 

uu qq =*                                                           (ɸ.20) 

ς ͒͡Ύ *uq : ï for *uq  : 

(3) ɿʥʘʯʝʥʥʷ **,*, yyu Mqq  ʝʣʝʤʝʥʪʫ ʟ ʢʦʨʩʝʪʦʤ, 

ʧʦ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘ-

ʥʠʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ: (ʘ) ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

ʤʽʮʥʦʩʪʽ ʽʩʥʫʶʯʦʾ ʩʪʘʣʽ, ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʦʪʨʠʤʘʥʦʛʦ ʟ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʤʽʩʮʽ ʽ ʟ ʜʦʜʘʪ-

ʢʦʚʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʜʽʣʝʥʦʛʦ ʥʘʣʝʞ-

ʥʠʤ ʯʠʥʦʤ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʚʠʟʥʘʯʝʥʠʡ ʚ ʧʫʥʢʪʽ 3.5, ʷʢʠʡ ʚʨʘʭʦʚʫ ̒ʜʦʩʷʛ-

ʥʫʪʠʡ ʨʽʚʝʥɹ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ; ʽ (b) ʥʦʤʽʥʘʣʴ-

ʥʫ ʤʽʮʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʙʝʪʦʥʫ ʽ ʘʨʤʘʪʫʨʠ. 

 

 

(4) ɿʥʘʯʝʥʥʷ *RV  ʝʣʝʤʝʥʪʫ ʧʽʜʩʠʣʝʥʦʛʦ ʢʦʨ-

ʩʝʪʦʤ, ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʙʝʟ-

ʧʝʢʠ ʥʘ ʦʩʥʦʚʽ: (ʘ) ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʤʽʮ-

ʥʦʩʪʽ ʽʩʥʫʶʯʦʾ ʘʨʤʘʪʫʨʠ, ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʦʪʨʠʤʘʥʦʛʦ ʟ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʤʽʩʮʽ ʽ ʟ ʜʦʜʘʪ-

ʢʦʚʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, ʨʦʟʜʽʣʝʥʦʛʦ ʥʘ ʢʦʝ-

ʬʽʮʽʻʥʪ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʦʛʦ ʚ 

ʧʫʥʢʪʽ 3.5, ʷʢʠʡ ʚʨʘʭʦʚʫ ̒ʜʦʩʷʛʥʫʪʠʡ ʨʽʚʝʥʴ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ; ʽ (b) ʥʦʤʽʥʘʣʴʥʦʾ ʤʽʮʥʦʩʪʽ 

ʜʦʜʘʪʢʦʚʦʛʦ ʙʝʪʦʥʫ ʽ ʘʨʤʘʪʫʨʠ. ʋ ʧʝʨʚʠʥʥʠʭ 

ʩʝʡʩʤʽʯʥʠʭ ʝʣʝʤʝʥʪʘʭ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʤʽʮ-

ʥʦʩʪʽ ʽʩʥʫʶʯʦʾ ʩʪʘʣʴʥʦʾ ʘʨʤʘʪʫʨʠ ʽ ʥʦʤʽʥʘʣʴ-

ʥʫ ʤʽʮʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʣʽʜ ʨʦʟʜ̔ -

ʣʠʪʠ ʥʘ ʢʦʝʬʽʮʽʻʥʪʠ ʥʘʜʽʡʥʦʩʪʽ ʧʦ ʤʘʪʝʨʽʘʣʫ, 

ʜʣʷ ʩʪʘʣʴʥʦʾ ʘʨʤʘʪʫʨʠ ʽ ʙʝʪʦʥʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʫ EN 1998-1:2004, 5.2.4. 

 

(5) ɿʥʘʯʝʥʥʷ *yM  ʝʣʝʤʝʥʪʽʚ ʧʽʜʩʠʣʝʥʠʭ ʢʦʨ-

ʩʝʪʘʤʠ ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʚ ʨʦʙʦʪʫ ʢʨʠʭʢʽ ʢʦʤʧʦ-

ʥʝʥʪʠ/ʤʝʭʘʥʽʟʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʫ 4.5.1 

(1)ʈ(b), ʩʣʽʜ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ: (ʘ) ʩʝ-

ʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʽʩʥʫʶʯʦʾ ʘʨʤʘʪʫ-

ʨʠ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʪʨʠʤʘʥʦʛʦ ʷʢ ʟ ʜʦʩʣʽʜʽʚ ʥʘ 

ʤʽʩʮʽ, ʪʘʢ ʽ ʟ ʜʦʜʘʪʢʦʚʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, 

ʧʦʤʥʦʞʝʥʠʭ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜ-

ʥʦʩʪʽ ʧʦ ʧ. 3.5, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʩʷʛʥʫʪʦʛʦ ʨʽ-

ʚʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ; ʽ (b) ʥʦʤʽʥʘʣʴʥʽʡ ʤʽʮʥʦ-

ʩʪʽ ʜʦʜʘʥʦʛʦ ʙʝʪʦʥʫ ʽ ʘʨʤʘʪʫʨʠ (ʜʠʚ. 3.5 (2)ʈ). 

 

ɸ.4.3 ʇʽʜʩʠʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʣʝʚʠʭ 

ʢʦʨʩʝʪʽʚ 

 

ɸ.4.3.1 ɺʚʝʜʝʥʥʷ 

 

(1) ʉʪʘʣʝʚʽ ʢʦʨʩʝʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩ ̫ʚ ʦʩʥʦʚ-

(3) The values of **,*, yyu Mqq  of the jacketed 

member, to be used in comparisons to demands 

in safety verifications, should be computed on 

the basis of: (a) the mean value strength of the 

existing steel as directly obtained from in-situ 

tests and from additional sources of infor-

mation, appropriately divided by the confi-

dence factor in 3.5, accounting for the level of 

knowledge attained, and (b) the nominal 

strength of the added concrete and reinforce-

ment. 

 

(4) The value of *RV  of the jacketed member, 

to be compared to the demand in safety verifi-

cations, should be computed on the basis of: 

(a) the mean value strength of the existing steel 

as directly obtained from in-situ tests and from 

the additional sources of information, divided 

by the appropriate confidence factor in 3.5, ac-

counting for the level of knowledge attained, 

and (b) the nominal strength of the added con-

crete and reinforcement. In primary seismic 

elements the mean value strength of the exist-

ing steel and the nominal strength of the added 

materials should be divided by the partial fac-

tors for steel and concrete in accordance with 

EN 1998-1: 2004, 5.2.4. 

 

 

(5) The value of *yM  of jacketed members 

that deliver action effects to brittle compo-

nents/mechanisms, for use in 4.5.1 (l)P(b), 

should be computed on the basis of: (a) the 

mean value strength of the existing steel as di-

rectly obtained from in-situ tests, and from ad-

ditional sources of information, appropriately 

multiplied by the confidence factor in 3.5, ac-

counting for the level of knowledge attained; 

and (b) the nominal strength of the added con-

crete and reinforcement(see 3.5 (2)P) 

 

A.4.3 Steel jacketing  

 

 

A.4.3.1 Introduction 

 

(1) Steel jackets are mainly applied to columns 
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V                                                       (ɸ.21) 

ʥʦʤʫ ʜʣ ̫ʢʦʣʦʥ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ 

ʥʘ ʟʨʽʟ ʽ ʧʽʜʩʠʣʝʥʥʷ ʜʝʬʝʢʪʥʠʭ ʟʻʜʥʘʥʴ ʚʥʘ-

ʧʫʩʢ. ɺʦʥʠ ʤʦʞʫʪʴ ʪʘʢʦʞ ʨʦʟʛʣʷʜʘʪʠʩʷ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʜʘʪʣʠʚʦʩʪʽ (ʟʤʝʥʰʝʥʥʷ ʢʨʠʭ-

ʢʦʩʪʽ) ʯʝʨʝʟ ʦʙʪʠʩʥʝʥʥʷ. 

 

(2) ʉʪʘʣʝʚʽ ʢʦʨʩʝʪʠ ʥʘʚʢʦʣʦ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦ-

ʣʦʥ ʟʘʟʚʠʯʘʡ ʙʫʜʫʶʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʢʫʪʥʠʢʽʚ 

ʧʦ ʢʫʪʘʭ ʧʝʨʝʨʽʟʫ, ʜʦ ʷʢʠʭ ʧʨʠʚʘʨʶʶʪʴʩʷ ʘʙʦ 

ʩʫʮʽʣʴʥʽ ʩʪʘʣʝʚʽ ʣʠʩʪʠ, ʘʙʦ ʦʢʨʝʤʽ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʽ ʙʽʣʴʰ ʪʦʚʩʪʽ ʩʪʘʣʝʚʽ ʥʘʢʣʘʜʢʠ. ʂʫʪʥʠʢʠ 

ʤʦʞʫʪʴ ʧʨʠʢʨʽʧʣʷʪʠʩʷ ʜʦ ʙʝʪʦʥʫ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʝʧʦʢʩʠʜʥʦʛʦ ʢʣʝʶ ʘʙʦ ʧʨʦʩʪʦ ʧʨʠʪʠʩʢʘ-

ʪʠʩʷ ʜʦ ʥʴʦʛʦ ʚʧʨʠʪʫʣ ʙʝʟ ʧʨʦʤʽʞʢʽʚ ʧʦ ʚʩʽʡ 

ʚʠʩʦʪʽ. ʅʘʢʣʘʜʢʠ ʤʦʞʫʪʴ ʧʽʜʽʛʨʽʚʘʪʠʩʷ ʙʝʟʧʦ-

ʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʟʚʘʨʢʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʛʦʜʦʤ ʜʝʷʢʦʛʦ ʦʙʪʠʩʥʝʥʥʷ ʢʦʣʦʥʠ. 

 

ɸ.4.3.2 ʄʽʮʥʽʩʪʴ ʥʘ ʟʨʫʰʝʥʥʷ (ʟʨʽʟ) 

 

(1) ʋʩʪʘʥʦʚʢʫ ʢʦʨʩʝʪʘ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʟʙʽʣʴʰʝʥʥʷ ʥʘʷʚʥʦʾ ʤʽʮʥʦʩʪʽ ʢʦʣʦʥʠ ʥʘ ʟʨʽʟ, 

ʷʢʱʦ ʢʦʨʩʝʪ ʧʨʘʮʶʻ ʚ ʧʨʫʞʥʴʦʤʫ ʜʽʘʧʘʟʦʥʽ. 

ɺʠʢʦʥʘʥʥʷ ʮʽʻʾ ʫʤʦʚʠ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʦʙʤʝ-

ʞʠʪʠ ʨʦʟʢʨʠʪʪʷ ʚʥʫʪʨʽʰʥʽʭ ʪʨʽʱʠʥ  ̔ʟʘʙʝʟʧʝ-

ʯʠʪʠ ʮʽʣʽʩʥʽʩʪʴ ʙʝʪʦʥʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ 

ʧʝʨʚʠʥʥʠʡ ʤʝʭʘʥʽʟʤ ʦʧʦʨʫ ʥʘ ʟʨʽʟ. 

 

 

 

(2) ʅʘʚʽʪʴ ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣɹʢʠ 50% 

ʤʝʞʽ ʪʝʢʫʯʦʩʪʽ ʩʪʘʣʽ ʢʦʨʩʝʪʫ, ʪʦ ʜʦʜʘʪʢʦʚʘ 

ʤʽʮʥʽʩʪʴ ʥʘ ʟʨʽʟ jV  ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʧʨʠʩʫʪʥʦ-

ʩʪʽ ʩʢʣʘʜʝ: 

for the purpose of: increasing shear strength 

and improving the strength of deficient lap-

splices. They may also be considered to in-

crease ductility through confinement. 

 

 

(2) Steel jackets around rectangular columns 

are usually built up of four corner angles to 

which either continuous steel plates, or thicker 

discrete horizontal steel straps, are welded. 

Corner angles may be epoxy-bonded to the 

concrete, or just made to adhere to it without 

gaps along the entire height. Straps may be 

pre-heated just prior to welding, in order to 

provide afterwards some positive confinement 

on the column. 

 

 

A.4.3.2 Shear strength 

 

(1) The contribution of the jacket to shear 

strength may be assumed as additive to exist-

ing strength, provided the jacket remains well 

within the elastic range. This condition is nec-

essary for the jacket to be able to control the 

width of internal cracks and to ensure the in-

tegrity of the concrete, thus allowing the origi-

nal shear resisting mechanism to continue to 

operate. 

 

(2) If only 50% of the steel yield strength of 

the jacket is used, the expression for the addi-

tional shear jV  carried by the jacket is: 

ʜʝ:  

jt     ʪʦʚʱʠʥʘ ʩʪʘʣʝʚʠʭ ʥʘʢʣʘʜʦʢ, 

 

b    ʰʠʨʠʥʘ ʩʪʘʣʝʚʠʭ ʥʘʢʣʘʜʦʢ, 

 

s   ʢʨʦʢ ʩʪʘʣʝʚʠʭ ʥʘʢʣʘʜʦʢ (b/s =1, ʫ ʨʘʟʽ ʩʫ-

ʮʽʣʴʥʠʭ ʩʪʘʣʝʚʠʭ ʧʣʘʩʪʠʥ), 

 

dyj,f   ʧʨʦʝʢʪʥʘ ʛʨʘʥʠʮʷ ʪʝʢʫʯʦʩʪʽ ʩʪʘʣ ̔ʢʦʨʩʝ-

ʪʫ, ʨʽʚʥʘ ʾʾ ʥʦʤʽʥʘʣʴʥʽʡ ʤʽʮʥʦʩʪʽ, ʧʦʜʽʣʝ-

ʥʽʡ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʧʦ ʤʘʪʝʨʽʘʣʫ 

ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡʥʦʾ ʩʪʘʣʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʫ EN 1998-1:2004, 6.1.3(1) ʈ. 

 

A.4.3.3 ɿʘʞʠʤʠ ʜʣʷ ʩʪʠʢʽʚ ʚʥʘʧʫʩʢ 

where: 

jt     is is the thickness of the steel straps, 

 

b    is the width of the steel straps, and 

 

s   is the spacing of the steel straps (b/s =1, in 

case of continuous steel plates), and 

 

dyj,f  is the design yield strength of the steel of 

the jacket, equal to its nominal strength di-

vided by the partial factor for structural 

steel in accordance with EN 1998-1: 2004, 

6.1.3(1)P. 

 

A.4.3.3 Clamping of lap-splices 
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(1) ʉʪʘʣʝʚʽ ʢʦʨʩʝʪʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʝʬʝʢʪʠʚʥʠʡ ʟʘʪʠʩʢ ʥʘ ʜʽʣʷʥʢʘʭ ʩʪʠʢʽʚ ʚʥʘʧʫʩʢ 

ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʮʠʢʣʽʯʥʦʾ ʜʝʬʦʨʤʘʮʽʡʥʦʾ ʟʜʘ-

ʪʥʦʩʪʽ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: 

 

ï ʜʦʚʞʠʥʘ ʢʦʨʩʝʪʫ ʧʝʨʝʚʠʱʫʚʘʣʘ ʜʦʚʞʠʥʫ 

ʜʽʣʷʥʢʠ ʟ'ʻʜʥʘʥʥʷ ʚʥʘʧʫʩʢ, ʷʢ ʤʽʥʽʤʫʤ, ʥʘ 50 

%; 

 

ï ʢʦʨʩʝʪ ʧʨʠʪʷʛʫʚʘʚʩʷ ʜʦ ʧʦʚʝʨʭʦʥ ̔ʢʦʣʦʥʠ, 

ʷʢ ʤʽʥʽʤʫʤ, ʜʚʦʤʘ ʨʷʜʘʤʠ ʙʦʣʪʽʚ ʟ ʢʦʞʥʦ ʾ 

ʩʪʦʨʦʥʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʥʘʧʨʷʤʫ ʥʘʚʘʥ-

ʪʘʞʝʥʥʷ; 

 

ï ʢʦʣʠ ʟ'ʻʜʥʘʥʥʷ ʚʥʘʧʫʩʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʦʩ-

ʥʦʚʠ ʢʦʣʦʥʠ, ʦʜʠʥ ʨʷʜ ʙʦʣʪʽʚ ʩʣʽʜ ʨʦʟʪʘʰʦ-

ʚʫʚʘʪʠ ʫ ʚʝʨʰʠʥʠ ʜʽʣʷʥʢʠ ʟ'ʻʜʥʘʥʥʷ ʚʥʘʧʫʩʢ, 

ʘ ʽʥʰʠʡ ï ʥʘ ʚʽʜʩʪʘʥʽ, ʚʽʜʧʦʚʽʜʥʦʤʫ 1/3 ʜʘʥʦʾ 

ʜʽʣʷʥʢʠ ʚʽʜ ʦʩʥʦʚʠ. 

 

ɸ.4.4 ʇʦʢʨʠʪʪʷ ʽ ʦʙʛʦʨʪʘʥʥʷ ʧʦʣʽʤʝʨʘʤʠ, 

ʘʨʤʦʚʘʥʠʤʠ ʚʦʣʦʢʥʘʤʠ (FRP ) 

 

ɸ.4.4.1 ɺʚʝʜʝʥʥʷ 

 

(1) ʆʩʥʦʚʥʽ ʚʠʧʘʜʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʽʚ, 

ʘʨʤʦʚʘʥʠʭ ʚʦʣʦʢʥʘʤʠ, ʧʨʠ ʩʝʡʩʤʽʯʥʽʡ ʤʦʜʝʨ-

ʥʽʟʘʮʽʾ ʽʩʥʫʶʯʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ: 

 

 

ï ʇʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʢʦʣʦʥ ʽ ʩʪʽʥ ʥʘ ʟʨʫ-

ʰʝʥʥʷ ʰʣʷʭʦʤ ʥʢʣʝʡʢʠ ʟʦʚʥʽ ʧʦʣʽʤʝʨʫ ʘʨʤʦ-

ʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ, ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʚʦʣʦʢʦʥ ʫ 

ʥʘʧʨʷʤʽ ʢʽʣʴʮʝʚʦʾ ʘʨʤʘʪʫʨʠ 

 

ï ʇʽʜʚʠʱʝʥʥʷ ʧʦʜʘʪʣʠʚʦʩʪʽ ʥʘ ʪʦʨʮʽ ʝʣʝ-

ʤʝʥʪʽʚ, ʯʝʨʝʟ ʜʦʜʘʪʢʦʚʝ ʦʙʪʠʩʥʝʥʥʷ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʧʦʣʽʤʝʨʥʠʭ ʢʦʨʩʝʪʽʚ ʘʨʤʦʚʘʥʠʭ ʚʦʣʦʢ-

ʥʦʤ, ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʚʦʣʦʢʦʥ ʧʦ ʧʝʨʠʤʝʪʨʫ 

 

ï ɿʘʧʦʙʽʛʘʥʥʷ ʨʦʟʨʠʚʫ ʟ'ʻʜʥʘʥʥʷ ʚʥʘʧʫʩʢ 

ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ ʧʦʣʽʤʝʨʥʠʤ 

ʧʦʢʨʠʪʪʷʤ ʨʦʟʪʘʰʦʚʘʥʠʤ ʧʦ ʧʝʨʠʤʝʪʨʫ. 

 

(2) ɺʧʣʠʚʦʤ ʧʦʢʨʠʪʪʷ ʽ ʦʙʛʦʨʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʧʦʣʽʤʝʨʦʤ, ʘʨʤʦʚʘʥʠʤ ʚʦʣʦʢʥʦʤ, ʥʘ ʦʧʽʨ ʟʛʠ-

ʥʫ ʚ ʢʽʥʮʝʚʦʤʫ ʧʝʨʝʪʠʥʽ ʽ ʥʘ ʟʥʘʯʝʥʥʷ ʢʫʪʘ 

ʦʙʝʨʪʘʥʥʷ ʭʦʨʜʠ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʛʨʘʥʠʮʽ ʪʝ-

ʢʫʯʦʩʪʽ yq , ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ (ʟʥʘʯʝʥʥʷ yq  

 

(1) Steel jackets can provide effective clamp-

ing in the regions of lap-splices, to improve 

cyclic deformation capacity For this result to 

be obtained the following is 

necessary: 

 

ï the length of the jacket exceeds by no less 

than 50% the length of the splice region, 

 

 

ï the jacket is pressured against the faces of the 

column by at least two rows of bolts on each 

side normal to the direction of loading; 

 

 

ï when splicing occurs at the base of the col-

umn, the rows of bolts should be located one at 

the top of the splice region and another at 1/3 

of that region, starting from the base. 

 

 

A.4.4 FRP plating and wrapping  

 

 

A.4.4.1 Introduction 

 

(1) The main uses of externally bonded FRP 

(fibre-reinforced polymers) in seismic retrofit-

ting of existing reinforced concrete elements 

are as follows: 

 

ï Enhancement of the shear capacity of col-

umns and walls, by applying externally bonded 

FRP with the fibers in the hoop direction, 

 

 

ï Enhancement of the available ductility at 

member ends, through added confinement in 

the form of FRP jackets, with the fibres orient-

ed along the perimeter, 

 

ï Prevention of lap splice failure, through in-

creased lap confinement again with the fibers 

along the perimeter. 

 

(2) The effect of FRP plating and wrapping of 

members on the flexural resistance of the end 

section and on the value of the chord rotation 

at yielding, yq  may be neglected yq  may be 

computed in accordance with A.3.2.4(2) to (4), 
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ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʽʚ 

ɸ.3.2.4 ʟ (2) - (4), ʷʢʱʦ ʚʝʣʠʯʠʥʫ min,oyl  ʧʨʠʡ-

ʥʷʪʠ ʨʽʚʥ ʁ cyLbL ffd /2,0 ÖÖ  ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɸ.3.2.4(4)). 

 

A.4.4.2 ʄʽʮʥʽʩʪʴ ʥʘ ʟʨʽʟ 

 

(1) ʄʽʮʥʽʩʪʴ ʢʨʠʭʢʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʟʨʽʟ ʤʦʞʝ 

ʙʫʪʠ ʧʽʜʚʠʱʝʥʘ ʚ ʙʘʣʢʘʭ, ʢʦʣʦʥʘʭ ʘʙʦ ʩʪʽʥʘʭ, 

ʰʣʷʭʦʤ ʥʘʥʝʩʝʥʥʷ ʩʤʫʛ ʘʙʦ ʣʠʩʪʽʚ ʧʦʣʽʤʝʨʫ, 

ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘ-

ʥʦ ʘʙʦ ʰʣʷʭʦʤ ʧʦʚʥʦʛʦ ʦʙʛʦʨʪʘʥʥʷ ʝʣʝʤʝʥʪʫ, 

ʘʙʦ ʰʣʷʭʦʤ ʧʨʠʢʨʽʧʣʝʥʥʷ ʫʢʘʟʘʥʳʭ ʩʤʫʛ ʘʙʦ 

ʣʠʩʪʽʚ ʜʦ ʙʽʯʥʠʭ ʽ ʥʠʞʥʽʭ ʧʦʚʝʨʭʦʥʴ ʙʘʣʢʠ 

(U-ʧʦʜʽʙʥʘ ʩʤʫʛʘ ʘʙʦ ʣʠʩʪ) ʘʙʦ ʧʨʠʢʨʽʧʣʝʥʥʷ 

ʾʭ ʪʽʣʴʢʠ ʜʦ ʙʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

 

(2) ɿʘʛʘʣʴʥʘ ʤʽʮʥʽʩʪʴ ʥʘ ʟʨʽʟ, ʟʘ ʨʘʭʫʥʦʢ ʭʦ-

ʤʫʪ̔ʚ ʽ ʧʽʜʩʠʣʝʥʥʷ ʧʦʣʽʤʝʨʦʤ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʷʢ ʩʫʤʘ ʜʚʦʭ ʚʝʣʠʯʠʥ ï ʦʧʦʨʫ ʙʝʪʦʥʥʦʛʦ ʝʣʝ-

ʤʝʥʪʫ ʷʢʠʡ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ 

ʩʪʘʥʜʘʨʪʦʤ EN 1998-1:2004, ʽ ʧʦʣʽʤʝʨʥʦʛʦ 

ʧʽʜʩʠʣʝʥʥʷ fV . 

 

(3) ɿʘʛʘʣʴʥʘ ʤʽʮʥʽʩʪʴ ʥʘ ʟʨʽʟ ʥʝ ʤʦʞʝ ʧʨʠʡʤʘ-

ʪʠʩʷ ʙʽʣʴʰʦʶ, ʥʽʞ ʤʘʢʩʠʤʘʣʴʥʘ ʤʽʮʥʽʩʪʴ ʥʘ 

ʟʨ̔ʟ ʙʝʪʦʥʥʦʛʦ ʝʣʝʤʝʥʪʫ 
max,RV , ʷʢʘ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʜʽʘʛʦʥʘʣʴʥʦʛʦ ʩʪʠʩʢʫʚʘʥʥʷʤ ʧʦʧʝʨʝʯʥʦʶ 

ʘʨʤʘʪʫʨʦʶ. ɿʥʘʯʝʥʥʷ 
max,RV  ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘ-

ʭʦʚʘʥʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ  

EN 1992-1-1:2004. ɼʣʷ ʙʝʪʦʥʥʠʭ ʩʪʥ̔ ʽ ʜʣʷ ʢʦ-

ʣʦʥ ʟ ʚʽʜʥʦʩʥʦʶ ʜʽʣʷʥʢʦʶ hLV / , ʤʝʥʰʦ ʁʘʙʦ 

ʨʽʚʥʦ  ʁ2, ʟʥʘʯʝʥʥʷ 
max,RV  ʜʦʨʽʚʥʶʻ ʤʽʥʽʤʘʣɹ-

ʥʦʤʫ ʽʟ ʜʚʦʭ ʟʥʘʯʝʥʴ: ʚʠʟʥʘʯʝʥʦʛʦ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʩʪʘʥʜʘʨʪʫ EN 1992-1-1:2004, ʽ ʟʥʘʯʝʥʥʷ ʨʦ-

ʟʨʘʭʦʚʘʥʦʛʦ ʧʦ ʧ. A.3.3.1(2)  ̔ A.3.3.1(3), 

ʚʽʜʧʦʚʽʜʥʦ, ʧʨʠ ʥʝʧʨʫʞʥʦɹʤʫ ʮʠʢʣʽʯʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥ.̔ 
 

(4) ɼʣʷ ʝʣʝʤʝʥʪʽʚ ʟ ʧʨʷʤʦʢʫʪʥʠʤ ʧʝʨʝʪʠʥʦʤ, 

ʚʥʝʩʦʢ ʧʽʜʩʠʣʝʥʥʷ ʧʦʣʽʤʝʨʦʤ ʚ ʤʽʮʥʽʩʪʴ ʥʘ 

ʟʨ̔ʟ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ: 

 

ï ʜʣʷ ʧʦʚʥʦʾ ʦʙʛʦʨʪʢʠ ʧʦʣʽʤʝʨʦʤ ʘʙʦ ʜʣʷ U ï 

ʧʦʜʽʙʥʠʭ ʩʤʫʛ ʘʙʦ ʣʠʩʪ̔ʚ ʚʢʘʟʘʥʦʛʦ ʧʦʣʽʤʝʨʫ 

with min,oyl  taken equal to cyLbL ffd /2,0 ÖÖ , in 

A.3.2.4(4)) 

 

 

 

 

A.4.4.2 Shear strength 

 

(1) Shear capacity of brittle components can be 

enhanced in beams, columns or shear walls 

through the application of FRP strips or sheets. 

These may be applied either by fully wrapping 

the element, or by bonding them to the sides 

and the soffit of the beam (U-shaped strip or 

sheet), or by bonding them to the sides only. 

 

 

 

(2) The total shear capacity, as controlled by 

the stirrups and the FRP, is evaluated as the 

sum of one contribution from the existing con-

crete member, evaluated in accordance with 

EN 1998-1:2004 and another contribution, fV , 

from the FRP. 

 

(3) The total shear capacity may not be taken 

greater than the maximum shear resistance of 

the concrete member, VR,max, , as controlled 

by diagonal compression in the web. The value 

of  VR,max may be calculated in accordance 

with EN 1 992-1-1: 2004. For concrete walls 

and for columns with shear span ratio,  LV/h , 

less or equal to 2, the value of  VR,max is the 

minimum of the value in accordance with 

EN 1992-1-1: 2004 and of the value calculated 

from A.3.3.1(2) and A.3.3.1(3), respectively, 

under inelastic cyclic loading. 

 

 

 

 

(4) For members with rectangular section, the 

FRP contribution to shear capacity may be 

evaluated as: 

 

ï for full wrapping with FRP, or for U-shaped 

FRP strips or sheets 

ï ʜʣʷ ʩʤʫʛ ʘʙʦ ʣʠʩʪʽʚ ʧʦʣʽʤʝʨʫ, ʧʨʠʢʨʽʧʣʝʥʠʭ 

ʜʦ ʙʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ: 

ï for side bonded FRP or sheets as: 
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ʜʝ  

d    ʝʬʝʢʪʠʚʥʘ ʚʠʩʦʪʘ ʧʝʨʝʨʽʟʫ, 

 

 q     ʢʫʪ ʥʘʭʠʣʫ ʨʦʟʧʽʨʢʠ, 

 

efdd,f  ʨʦʟʨʘʭʫʥʢʦʚʘ ʤʽʮʥʽʩʪʴ ʚʽʜʨʠʚʫ ʧʦʣʽʤʝʨʫ, 

ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʽʜʩʠʣʶʻ-

ʤʦʛʦ ʝʣʝʤʝʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʫʥʢʪʫ (5) 

ʜʣʷ ʧʦʚʥʽʩʪʶ ʦʙʝʨʥʫʪʦʛʦ ʧʦʣʽʤʝʨʦʤ ʝʣʝ-

ʤʝʥʪʫ, ʘʙʦ ʚʽʜʧʦʚʽʜʥʦ (6) ʜʣʷ U ï ʧʦʜʽʙ-

ʥʦʛʦ ʧʽʜʩʠʣʝʥʥʷ ʧʦʣʽʤʝʨʦʤ ʯʠ (7) ʜʣʷ ʧ̔ -

ʜʩʠʣʝʥʥʷ ʧʦʣʽʤʝʨʦʤ ʧʨʠʢʨʽʧʣʝʥʠʤ ʜʦ ʙʽ-

ʯʥʦʾ ʧʦʚʝʨʭʥʽ, 

 

ft    ʪʦʚʱʠʥʘ ʧʦʣʽʤʝʨʥʦʾ ʩʤʫʛʠ, ʣʠʩʪʘ ʘʙʦ ʪʢʘ-

ʥʠʥʠ (ʟ ʦʜʥʦʛʦ ʙʦʢʫ), 

 

b  ʢʫʪ ʤʽʞ ʥʘʧʨʷʤʦʤ (ʤʽʮʥʦʛʦ) ʚʦʣʦʢʥʘ ʚ ʧʦ-

ʣʽʤʝʨʥʽʡ ʧʦʣʦʩʽ, ʣʠʩʪʽ ʘʙʦ ʪʢʘʥʠʥʽ ʽ ʦʩʩʶ 

ʝʣʝʤʝʥʪʫ; 

 

fw    ʰʠʨʠʥʘ ʧʦʣʽʤʝʨʥʦʾ ʩʤʫʛʠ ʘʙʦ ʣʠʩʪʘ, 

ʟʘʤʽʨʷʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ (ʤʽʮʥʦʤʫ) 

ʥʘʧʨʷʤʫ ʚʦʣʦʢʦʥ (ʜʣʷ ʣʠʩʪʽʚ: 

( ) ( ) qbq sin/sin,9,0min wf +ÖÖ= hdw ), 

 

fs  ʢʨʦʢ ʧʦʣʽʤʝʨʥʠʭ ʩʤʫʛ (= fw  ʜʣʷ ʣʠʩʪʽʚ), 

ʟʤʽʨʷʥʠʤʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ (ʤʽʮʥʦʛʦ) 

ʥʘʧʨʷʤʫ ʚʦʣʦʢʦʥ. 

 

(5) ɼʣʷ ʧʦʚʥʽʩʪʶ ʦʙʝʨʥʫʪʠʭ (ʪʦʙʪʦ ʟʘʤʢʥʫʪʝ 

ʦʙʝʨʪʘʥʥʷ) ʘʙʦ ʪʘʢʠʭ, ʱʦ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʝ 

ʘʥʢʝʨʥʝ ʢʨʽʧʣʝʥʥʷ (ʫ ʟʦʥʽ ʩʪʠʩʢʫʚʘʥʥʷ) ʦʙʦ-

ʣʦʥʦʢ, ʝʬʝʢʪʠʚʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʤʽʮʥʽʩʪʴ ʥʘ 

ʚʽʜʨʠʚ ʧʦʣʽʤʝʨʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʘʤ 

(ɸ.22), (ɸ.23) ʪʘʢʠʤ ʯʠʥʦʤ: 

where: 

d    is the effective depth, 

 

 q   is the strut inclination angle, 

 

efdd,f  is the design FRP effective debonding 

strength, which depends on the strengthen-

ing configuration in accordance with (5) 

for fully wrapped FRP, or (6) for U-shaped 

FRP, or (7) for side bonded FRP; 

 

 

 

 

ft      is the thickness of the FRP strip, sheet or 

fabric (on single side), 

 

b   is the angle between the (strong) fibre di-

rection in the FRP strip, sheet or fabric and 

the axis of the member, 

 

fw   is the width of the FRP strip or sheet, 

measured orthogonally to the (strong) di-

rection of the fibres (for sheets: 

( ) ( ) qbq sin/sin,9,0min wf +ÖÖ= hdw ) and 

 

fs  is the spacing of FRP strips (= fw  for 

sheets), measured orthogonally to 

the(strong) fibre direction. 

 

(5) For fully wrapped (i.e., closed) or properly 

anchored (in the compression zone) jackets, the 

design FRP effective debonding strength may 

be taken in expressions (A.22), (A.23)as: 

 

ʜʝ:  

z = 0,9d ï ʚʥʫʪʨʽʰʥʻ ʧʣʝʯʝ ʨʠʯʘʛʘ, 

where: 

z = 0,9d   is the internal lever arm, 

ʻ ʨʦʟʨʘʭʫʥʢʦʚʘ ʤʽʮʥʽʩʪ ɹʥʘ ʚʽʜʨʠʚ ʧʦʣʽʤʝʨʫ, 

ʜʝ: 

fdg   ʧʨʠʚʘʪʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ ʧʦʨʫʰʝʥʥʷ ʘʜ-

is the design debonding strength, with: 

 

fdg   the partial factor for FRP debonding, 
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ʛʝʟʽʾ ʧʦʣʽʤʝʨʫ, ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ, 

 

ʇʈʀʄɯʊʂɸ ɿʥʘʯʝʥʥʷ fdg ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʽʡ ʯʠ 

ʽʥʰʽʡ ʢʨʘʾʥʽ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʾʾ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ɼʦʜʘʪ-

ʢʫ. ɿʥʘʯʝʥʥʷʤ, ʱʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʻ fdg = 1,5. 

 

fE  ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʣʠʩʪʽʚ/ʧʣʘʩʪʠʥ ʧʦʣʽʤʝ-

ʨʫ, ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʘʤʠ, 

 

ctmf   ʩʝʨʝʜʥʷ ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʥʘ ʨʦʟʪʷʛʫʚʘʥ-

ʥʷ, 

 

( )( )mmwswkb 100/1//25,1 fff +-Ö=  ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʣʽʤʝʨʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʚ ʷʢʦʤʫ fw , fs , ft  

ʷʢ ʚʠʟʥʘʯʝʥʦ ʚ ʧʫʥʢʪʽ (4)  ̔

 

)(Wfu, Rf  ʛʨʘʥʠʯʥʘ ʤʽʮʥʽʩʪʴ ʩʤʫʛʠ ʘʙʦ ʣʠʩʪʘ ʟ 

ʧʦʣʽʤʝʨʫ, ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ, ʦʙʝʨ-

ʥʫʪʠʭ ʥʘʚʢʦʣʦ ʢʫʪʘ ʟ ʨʘʜʽʫʩʦʤ R, ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʚʠʨʘʟʦʤ: 

 

 

NOTE The value ascribed to fdg   for use in a country 

can be found in its National Annex. The recommended 

value is fdg = 1,5. 

 

fE   the FRP sheets/plates modulus, 

 

 

ctmf    the concrete mean tensile strength, 

 

 

( )( )mmwswkb 100/1//25,1 fff +-Ö=  the cover-

ing coefficient, in which: fw , fs , ft   are as 

defined in (4) and 

 

)(Wfu, Rf is the ultimate strength of the FRP 

strip or sheet wrapped around the corner 

with a radius R given by: 

ʜʝ ʯʣʝʥ ʚ ʢʫʪʦʚʠʭ ʜʫʞʢʘʭ Ö ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ 

ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʽʥ ʤʘʻ ʜʦʜʘʪʥʽʡ 

ʟʥʘʢ, ʘ ʢʦʝʬʽʮʽʻʥʪ Rh  ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʘʜʽʫʩʫ 

ʟʘʢʨʫʛʣʝʥʥʷ R ʽ ʰʠʨʠʥʠ ʙʘʣʢʠ wb  ʪʘʢʠʤ ʯʠ-

ʥʦʤ: 

where the term in Ö should be taken only if 

positive and where the coefficient Rh  depends 

on the rounding radius R and the beam width  

wb  as: 

eL     ʝʬʝʢʪʠʚʥʘ ʜʦʚʞʠʥʘ ʟʢʣʝʶʚʘʥʥʷ: eL     is the effective bond length: 

(ʦʜʠʥʠʮʽ: ʅʶʪʦʥʠ, ʤʤ) 

 

ʜʝ: bkf Ö= ctmmax /8,1t  = ʤʘʢʩʠʤʘʣʴʥʘ ʤʮ̔ʥʽʩʪʴ 

ʟʢʣʝʶʚʘʥʥʷ. 

 

(6) ɼʣʷ ʦʙʦʣʦʥʦʢ U-ʧʦʜʽʙʥʠʭ (ʪʦʙʪʦ ʚʽʜʢʨʠ-

ʪʠʭ) ʝʬʝʢʪʠʚʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʤʽʮʥʽʩʪʴ ʥʘ ʚʽʜ-

ʨʠʚ ʧʦʣʽʤʝʨʫ, ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʘʤʠ, ʤʦʞʝ 

ʚʠʟʥʘʯʘʪʠʩʷ ʧʦ ʬʦʨʤʫʣʘʤ (ɸ.22) ʽ (ɸ.23) ʪʘ-

ʢʠʤ ʯʠʥʦʤ: 

(units: N, mm) 

 

with bkf Ö= ctmmax /8,1t = maximum bond 

strength. 

 

(6) For U-shaped (i.e., open) jackets, the de-

sign FRP effective debonding strength may be 

taken in expressions (A.22) and (A.23) as 

 

ʜʝ ʚʩʽ ʟʤʽʥʥʽ ï ʷʢ ʚʠʟʥʘʯʝʥʦ ʚ ʧʫʥʢʪʽ (5). 

 

(7) ɼʣʷ ʣʠʩʪʽʚ/ʩʤʫʛ, ʥʘʢʣʝʻʥʠʭ ʟʙʦʢʫ, ʝʬʝʢ-

ʪʠʚʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʤʽʮʥʽʩʪʴ ʥʘ ʚʽʜʨʠʚ 

ʧʦʣʽʤʝʨʫ, ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʘ ʧʦ ʬʦʨʤʫʣʘʤ 

where all variables are as defined in (5). 

 

(7) For side-bonded sheets/strips, the design 

FRP effective debonding strength may be tak-

en in expressions (A.22), (A.23) as 
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ffff 5.0 sEAV c ÖÖÖÖ= r                                                      (ɸ.32) 

fdu,wffw, 5,0 fzbV ÖÖÖÖ= r                                                     (A.33) 

(ɸ.22) ʽ (ɸ.23) ʩʣʜ̔ʫʯʁʠʤ ʯʠʥʦʤ:  

ʧʨʠ ʮʴʦʤʫ: 

ffddfdd / Ef=e , 

3/1 bku = . 

(8) ɼʣʷ ʝʣʝʤʝʥʪʽʚ ʟ ʢʨʫʛʣʠʤ ʧʝʨʝʪʠʥʦʤ, ʱʦ 

ʤʘʻ ʜʽʘʤʝʪʨ D, ʚʥʝʩʦʢ ʧʦʣʽʤʝʨʥʦʛʦ ʧʽʜʩʠʣʝʥʥʷ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ: 

with: 

ffddfdd / Ef=e , 

3/1 bku = . 

(8) For members with circular section having 

diameter   D  the FRP contribution is evaluated 

as: 

ʜʝ: cA   ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʢʦʣʦʥʠ; 

 

fr  ʜʦʨʽʚʥʶʻ Dt /4 fÖ  ï ʦʙ'ʻʤʥʝ ʚʽʜʥʦʰʝʥʥʷ 

ʧʦʣʽʤʝʨʥʦʛʦ ʧʽʜʩʠʣʝʥʥʷ;  

004,0edf, =e . 

(9) ʋ ʝʣʝʤʝʥʪʘʭ ʟ ʜʽʣʷʥʢʦʶ ʾʭ ʧʣʘʩʪʠʯʥʦʛʦ 

ʰʘʨʥʽʨʘ, ʧʦʚʥʽʩʪʶ ʦʙʝʨʥʫʪʦʶ ʚ ʦʙʦʣʦʥʢʫ ʟ 

ʧʦʣʽʤʝʨʘ, ʧʦ ʜʦʚʞʠʥʽ, ʷʢ ʤʽʥʽʤʫʤ, ʨʽʚʥʽʡ ʚʠ-

ʩʦʪʽ ʝʣʝʤʝʥʪʫ h, ʮʠʢʣʽʯʥʘ ʤʽʮʥʽʩʪʴ ʥʘ ʟʨʽʟ RV , 

ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʘ ʟʤʝʥʰʝʥʦʶ ʟ ʥʝʦʙʭʽʜ-

ʥʦʶ ʧʦʜʘʪʣʠʚʽʩʪʶ ʧʣʘʩʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʦʙʝʨ-

ʪʘʥʥʷ ʭʦʨʜʠ ʥʘ ʢʽʥʮʽ ʝʣʝʤʝʥʪʫ: 1-= DD mmpl , ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʬʦʨʤʫʣʦʶ (ɸ.12), ʧʨʠ ʜʦʙʘʚ-

ʣʝʥʥʽ ʜʦ wV  (ʪʦʙʪʦ ʜʦ ʚʥʝʩʢʫ ʧʦʧʝʨʝʯʥʦʾ ʘʨ-

ʤʘʪʫʨʠ ʚ ʤʽʮʥʽʩʪʴ ʥʘ ʟʨʽʟ) ʦʙʦʣʦʥʢʠ ʟ ʧʦʣʽʤʝ-

ʨʫ. ɺʥʝʩʦʢ ʚʢʘʟʘʥʦʾ ʦʙʦʣʦʥʢʠ ʚ wV  ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʚʠʭʦʜʷʯʠ ʟ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʥʘ-

ʧʨʫʞʝʥʥʷ ʚ ʧʦʣʽʤʝʨʽ, ʘʨʤʦʚʘʥʦʤʫ ʚʦʣʦʢʥʦʤ, 

ʜʦʩʷʛʘʻ ʧʨʦʝʢʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʛʨʘʥʠʯʥʦʾ ʤʽʮ-

ʥʦʩʪʽ fdu,f  ʫ ʢʨʘʡʥʽʭ ʚʦʣʦʢʥʘʭ, ʱʦ ʧʨʘʮʶʁ ʪʴ 

ʥʘ ʨʦʟʪʷʛ, ʽ ʣʽʥʽʡʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʧʦ ʝʬʝʢʪʠʚ-

ʥʽʡ ʚʠʩʦʪʽ ʧʝʨʝʨʽʟʫ d : 

where: cA  is the column cross-section area, 

 

fr   is equal to  Dt /4 fÖ    is the volumetric ratio 

of the FRP, and 

004,0edf, =e . 

(9) In members with their plastic hinge region 

fully wrapped in an FRP jacket over a length at 

least equal to the member depth h, the cyclic 

shear resistance, RV , may be taken to decrease 

with the plastic part of the chord rotation duc-

tility demand at the member end: 1-= DD mmpl , in 

accordance with expression (A. 12), adding to  

wV  (i.e. to the contribution of transverse rein-

forcement to shear resistance) that of the FRP 

jacket. The contribution of the FRP jacket to 

Vw may be computed assuming that the FRP 

stress reaches the design value of the FRP ul-

timate strength, fu,fd , at the extreme tension 

fibres and reduces linearly to zero over the ef-

fective depth d: 

 

ʜʝ:  

fr, ʱʦ ʜʦʨʽʚʥʶʻ wf bt /2Ö   ʛʝʦʤʝʪʨʠʯʥʝ ʚʽʜʥʦ-

ʰʝʥʥʷ ʧʦʣʽʤʝʨʥʦʛʦ ʧʽʜʩʠʣʝʥʥʷ, 

 

z   ʜʦʚʞʠʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʣʝʯʘ ʚʘʞʝʣʷ, 

ʧʨʠʡʥʷʪʘ ʨʽʚʥʦʶ d, 

 

fdu,f  ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦʾ ʤʽʮʥʦ-

ʩʪʽ ʧʦʣʽʤʝʨʥʦʛʦ ʧʽʜʩʠʣʝʥʥʷ, ʜʦʨʽʚʥʶʻ 

ʛʨʘʥʠʯʥʽʡ ʤʽʮʥʦʩʪʽ ʚʢʘʟʘʥʦʛʦ ʧʦʣʽʤʝʨʫ 

fu,f , ʨʦʟʜʽʣʝʥʽʡ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ 

ʧʦ ʤʘʪʝʨʽʘʣʫ fdg  ʜʣʷ ʧʦʣʽʤʝʨʫ, 

where: 

fr    equal to wf bt /2Ö is the geometric ratio of 

the FRP, 

 

z   is the length of the internal lever arm, taken 

equal to d, and 

 

fdu,f  is the design value of the FRP ultimate 

strength, equal to the FRP ultimate 

strength, fu,f  divided by the partial fac-

tor fdg  of the FRP, 
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ʇʈʀʄɯʊʂɸ ɿʥʘʯʝʥʥʷ fdg  ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʽʡ ʯʠ 

ʽʥʰʽʡ ʢʨʘʾʥʽ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʾʾ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ɼʦʜʘʪ-

ʢʫ. ɿʥʘʯʝʥʥʷʤ, ʱʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʻ fdg = 1,5. 

 

A.4.4.3 ɺʧʣʠʚ ʦʙʪʠʩʥʝʥʥʷ 

 

(1) ɿʤʝʥʴʰʝʥʥʷ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʽ ʜʦʩʷʛʘʻʪʴʩʷ 

ʯʝʨʝʟ ʦʙʪʠʩʥʝʥʥʷ ʙʝʪʦʥʫ ʧʦʣʽʤʝʨʥʠʤʠ ʢʦʨʩʝ-

ʪʘʤʠ. ɺʦʥʠ ʦʙʛʦʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʝʣʝʤʝʥʪʫ, 

ʜʣʷ ʡʦʛʦ ʧʽʜʩʠʣʝʥʥʷ ʚ ʧʦʪʝʥʮʽʡʥʽʡ ʟʦʥʽ ʫʪʚʦ-

ʨʝʥʥʷ ʧʣʘʩʪʠʯʥʦʛʦ ʰʘʨʥʽʨʫ. 

 

(2) ʅʝʦʙʭʽʜʥʘ ʚʝʣʠʯʠʥʘ ʦʙʪʠʩʥʝʥʥʷ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ avaű,tarű, /mm=ɢI , ʤʽʞ ʮʽʣʴʦʚʦʶ 

ʧʦʜʘʪʣʠʚʽʩʪʶ ʢʨʠʚʠʟʥʠ tarű,m  ʽ ʬʘʢʪʠʯʥʦʶ ʧʦ-

ʜʘʪʣʠʚʽʩʪʶ ʢʨʠʚʠʟʥʠ avaű,m , ʽ ʤʦʞʝ ʙʫʪʠ ʦʮʽ-

ʥʝʥʦ ʷʢ: 

 

NOTE The value ascribed to fdg  for use in a country 

can be found in its National Annex. The recommended 

value is fdg = 1,5. 

 

A.4.4.3 Confinement action 

 

(1) The enhancement of deformation capacity 

is achieved through concrete confinement by 

means of FRP jackets. These are applied 

around the element to be strengthened in the 

potential plastic hinge region. 

 

(2) The necessary amount of confinement pres-

sure to be applied depends on the ratio 

avaű,tarű, /mm=ɢI  between the target curvature 

ductility tarű,m  and the available curvature duc-

tility avaű,m , and may be evaluated as: 

ʜʝ cf   ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ, ʚʠʟʥʘʯʝʥʘ ʷʢ ʜʣʷ ʚʠʨʘ-

ʟʫ (ɸ.1), 

 

cue  ʢʨʠʪʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʙʝʪʦʥʫ, 

 

jue  ʟʘʜʘʥʘ ʛʨʘʥʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʧʦʣ̔ʤʝʨʥʦʾ 

ʦʙʦʣʦʥʢʠ, ʷʢʘ ʤʝʥʴʰʘ ʟʘ ʢʨʠʪʠʯʥʫ ʜʝ-

ʬʦʨʤʘʮʽʶ ʧʦʣʽʤʝʨʥʦʛʦ ʧʽʜʩʠʣʝʥʥʷ fue . 

 

(3) ɼʣʷ ʚʠʧʘʜʢʫ ʢʨʫʛʣʠʭ ʧʝʨʝʪʠʥʽʚ, ʦʙʝʨʥʫʪʠʭ 

ʩʫʮʽʣʴʥʠʤʠ ʣʠʩʪʘʤʠ (ʥʝ ʩʤʫʛʘʤʠ), ʚʝʣʠʯʠʥʘ 

ʦʙʪʠʩʥʝʥʥʷ ʷʢʫ ʜʘʻ ʣʠʩʪ ʧʦʣʽʤʝʨʫ ʜʦʨʽʚʥʶʻ 

juff1 2/1 er ÖÖÖ= Ef , ʜʝ fE  ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʧʦʣʽ-

ʤʝʨʫ, ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ, ʘ fr ʛʝʦʤʝʪʨʠʯ-

ʥʝ ʚʽʜʥʦʰʝʥʥʷ ʜʽʘʤʝʪʨʫ ʦʙʦʣʦʥʢʠ ʟ ʧʦʣʤ̔ʝʨʫ, 

ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ ʜʦ ʾʾ ʪʦʚʱʠʥʠ, ʷʢ: 

4/ff Dt Ö=r , ʜʝ D ʜʽʘʤʝʪʨ ʦʙʦʣʦʥʢʠ ʦʙʝʨʥʫʪʦʾ 

ʥʘʚʢʦʣʦ ʢʨʫʛʦʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ. 

 

(4) ɼʣʷ ʚʠʧʘʜʢʫ ʧʨʷʤʦʢʫʪʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʧʝ-

ʨʝʪʠʥʽʚ, ʚ ʷʢʦʤʫ ʢʫʪʠ ʦʢʨʫʛʣʷʶʪʴ ʜʣʷ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʦʙʛʦʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʥʠʭ ʧʦ-

ʣʽʤʝʨʫ, ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ (ʜʠʚ. ʨʠʩ. ɸ.1), 

ʦʙʤʝʞʫʶʯʠʡ ʪʠʩʢ, ʱʦ ʜʦʜʘʻʪʴʩʷ ʣʠʩʪʦʤ ʟ ʧʦ-

ʣʽʤʝʨʫ, ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ, ʚʠʟʥʘʯʘ̒ ʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 11 fkf sÖ=¡ , ʧʨʠ ʮʴʦʤʫ DRk cs /2Ö=  ʽ 

DtEf /2 fjuf1 ÖÖÖ= e , ʜʝ D ʙʽʣʴʰʠʡ ʽʟ ʜʚʫʭ ʨʦʟʤʽʨʽʚ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʝʣʝʤʝʥʪʫ. 

where: cf  is the concrete strength, defined as 

for expression (A.l),  

 

cue   is the concrete ultimate strain, and 

 

jue   is the adopted FRP jacket ultimate strain, 

which is lower than the ultimate strain of 

FRP, fue . 

 

(3) For the case of circular cross-sections 

wrapped with continuous sheets (not in strips), 

the confinement pressure applied by the FRP 

sheet is equal juff1 2/1 er ÖÖÖ= Ef , with fE  being 

the FRP elastic modulus and fr   the geometric 

ratio of the FRP jacket related to its thickness 

as:  4/ff Dt Ö=r , where D is the diameter of the 

jacket around the circular cross-section. 

 

 

(4) For the case of rectangular cross-sections in 

which the corners have been rounded to allow 

wrapping the FRP around them (see Figure 

A.l), the confinement pressure applied by the 

FRP sheet is evaluated as: 11 fkf sÖ=¡ , with  

DRk cs /2Ö=  and  DtEf /2 fjuf1 ÖÖÖ= e , where D is 

the larger section width. 

 

 



ʧʨ ɼʉʊʋ-ʅ ɹ EN 1998-3:201ʍ   

 

65 

 

( ) ( ) ö
ö
÷

õ
æ
æ
ç

å
ÖÖÖ-ÖÖ=

c

f
ffu,fu,ffu,fu,ef, ,min7,01,min

f
EfEff
r

ee                               (A.35) 

( ) ( )
hb

RhRb

ÖÖ

Ö-+Ö-
-=

3

22
1

22

a                                                        (A.36) 

 

(5) ʇʨʠ ʦʙʛʘʨʪʫʚʘʥʥʽ ʩʤʫʛʘʤʠ ʱʦ ʨʦʟʪʘʰʦʚʫ-

ʶʪʴʩʷ ʟ ʢʨʦʢʦʤ fs  ʚʝʣʠʯʠʥʘ ʦʙʪʠʩʥʝʥʥ ̫ʱʦ 

ʜʦʜʘʻʪʴʩʷ ʣʠʩʪʦʤ ʟ ʧʦʣʽʤʝʨʫ, ʚʠʟʥʘʯʘ̒ ʪʴʩʷ ʧʦ 

ʬʦʨʤʫʣʽ: 11 fkf g Ö=¡  , ʜʝ ( )2f 2/1 Dskg Ö-= . 

 

(6) ɼʣʷ ʝʣʝʤʝʥʪʽʚ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʪʠʥʫ ʟ 

ʢʫʪʘʤʠ, ʟʘʢʨʫʛʣʝʥʠʤʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥ-

ʢʫ ɸ.1, ʘʣʴʪʝʨʥʘʪʠʚʘ ʧʫʥʢʪʘʤ (2) ʽ (4) ʧʦʣʷʛʘʻ 

ʚ ʨʦʟʨʘʭʫʥʢʫ ʟʘʛʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦ ʦʙʝʨʪʘʥʥʷ 

ʭʦʨʜʠ ʘʙʦ ʡʦʛʦ ʧʣʘʩʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʯʝʨʝʟ ʚʠ-

ʨʘʟʠ (ɸ.1) ʘʙʦ (ɸ.3), ʚʽʜʧʦʚʽʜʥʦ, ʟ ʧʦʢʘʟʥʠʢʦʤ 

ʩʪʝʧʝʥʽ ʯʣʝʥʘ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʦʙʪʠʩʥʝʥʥʷ 

(ʪʦʙʪʦ ʟ ʧʦʢʘʟʥʠʢʦʤ ʩʪʝʧʝʥ̔ ʯʠʩʣʘ 25 ʧʝʨʝʜ 

ʦʩʪʘʥʥʽʤ ʯʣʝʥʦʤ ʫ ʬʦʨʤʫʣʘʭ (ɸ.1)  ̔(ɸ.3)), 

ʟʙʽʣʴʰʝʥʦʤʫ ʥʘ ef,f fÖÖra , ʜʝ: 

 

(a) wff /2 btÖ=r , ʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʧʦʣʽʤʝʨʥʦʛʦ 

ʧʽʜʩʠʣʝʥʥʷ, ʧʘʨʘʣʝʣʴʥʦ ʥʘʧʨʷʤʫ ʥʘʚʘʥʪʘʞʝʥ-

ʥʷ; 

 

(b) ef,f  ʝʬʝʢʪʠʚʥʝ ʥʘʧʨʫʞʝʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʝ 

ʥʘʩʪʫʧʥʠʤ ʚʠʨʘʟʦʤ: 

 

(5) For the case of wrapping applied through 

strips with spacing fs , the confinement pres-

sure applied by the FRP sheet is evaluated as:  

11 fkf g Ö=¡  with ( )2f 2/1 Dskg Ö-= . 

 

(6) For members of rectangular section with 

corners rounded as in Figure A.l, an alternative 

to (2) and (4) is to calculate the total chord ro-

tation capacity or its plastic part through ex-

pressions (A. 1) or (A3), respectively, with the 

exponent of the term due to confinement (i.e. 

the power of 25 before the last term in expres-

sions (A.l) and (A.3)) increased by ef,f fÖÖra , 

with: 

 

 

(a) wff /2 btÖ=r , the FRP ratio parallel to the 

loading direction, 

 

 

(b) ef,f   an effective stress given by the follow-

ing expression: 

ʜʝ fu,f  ʽ fE  ʤʽʮʥʽʩʪʴ ʽ ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʧʦʣʽ-

ʤʝʨʫ, ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ; 

 

ufe  ʛʨʘʥʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ, ʱʦ ʜʦʨʽʚʥʶʻ 0,015 

ʜʣʷ CFRP (ʧʦʣʽʤʝʨʫ, ʘʨʤʦʚʘʥʦʛʦ ʚʫʛʣʝʮʝ-

ʚʠʤ ʚʦʣʦʢʥʦʤ) ʘʙʦ AFRP (ʧʦʣʽʤʝʨʫ, ʘʨ-

ʤʦʚʘʥʦʛʦ ʘʨʘʤʽʜʥʠʤ ʚʦʣʦʢʥʦʤ) ʽ 0,02 ʜʣʷ 

GFRP (ʇʦʣʽʤʝʨʫ, ʘʨʤʦʚʘʥʦʛʦ ʩʢʣʦʚʦʣʦʢ-

ʥʦʤ); ʽ 

 

(ʩ)   ʘ  ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʪʠʩʥʝʥʥʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʬʦʨʤʫʣʦʶ: 

where fu,f  and fE  are the strength and Elastic 

modulus of the FRP and  

 

ufe  a limit strain, equal to 0,015 for CFRP 

(carbon-fibre-reinforced polymer) or 

AFRP (aramid-fibre-reinforced polymer) 

and to 0,02 for GFRP (Glass-fibre-

reinforced polymer); and 

 

 

(c)   ʘ   the confinement effectiveness factor 

given by: 

ʜʝ R  ʨʘʜʽʫʩ ʟʘʢʨʫʛʣʝʥʦʛʦ ʢʫʪʘ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʪʠʥʫ ʘ, b, h ʧʦʚʥʽ ʨʦʟʤʽʨʠ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʪʠʥʫ (ʜʠʚ. ʨʠʩ. ɸ.1). 

 

(7) ʇʘʨʘʛʨʘʬ (6) ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʝʣʝʤʝʥʪʽʚ ʟ ʟ 

ʧʦʚʟʜʦʚʞʥʴʦʶ ʘʨʤʘʪʫʨʦʶ ʧʝʨʽʦʜʠʯʥʦʛʦ ʧʨʦ-

ʬʽʣʶ (ʟ ʩʠʣʴʥʠʤʠ ʟʯʝʧʣʝʥʥʷʤ) ʘʙʦ ʛʣʘʜʢʦʶ 

ʧʦʚʟʜʦʚʞʥʴʦʶ ʘʨʤʘʪʫʨʦʶ (ʟ ʩʣʘʙʢʠʤ ʟʯʝʧ-

ʣʝʥʥʷʤ), ʘʣʝ ʟʘʧʨʦʝʢʪʦʚʘʥʦʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʝʡʩʤʦʩʪʽʡʢʦʩʪʽ ʘʙʦ ʙʝʟ ʥʝ,ʾ ʟʘ ʫʤʦʚʠ, ʱʦ ʢʽʥ-

where R is the radius of the rounded corner of 

the section and  ʘ, b, h  the full cross-sectional 

dimensions (see Figure A. 1). 

 

(7) Paragraph (6) applies to members with con-

tinuous deformed (high bond) or smooth 

(plain) longitudinal bars, with or without de-

tailing for earthquake resistance, provided that 

the end region is wrapped with FRP up to a 

distance from the end section which is enough 
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ʮʝʚʘ ʜʽʣʷʥʢʘ ʦʙʝʨʥʫʪʘ ʧʦʣʽʤʝʨʦʤ, ʘʨʤʦʚʘʥʠʤ 

ʚʦʣʦʢʥʦʤ, ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʢʽʥʮʝʚʦʾ ʩʝʢʮʽʾ, ʜʦ-

ʩʪʘʪʥʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʛʦ, ʱʦʙ ʟʛʠʥʘʶ-

ʯʠʡ ʤʦʤʝʥʪ, ʱʦ ʚʠʢʣʠʢʘʻ ʫʪʚʦʨʝʥʥʷ ʧʣʘʩʪʠʯ-

ʥʦʛʦ ʰʘʨʥʽʨʫ yM  ʚ ʥʝʦʙʝʨʥʫʪʽʡ ʯʘʩʪʠʥʽ, ʥʝ 

ʙʫʚ ʙʠ ʧʝʨʝʚʠʱʝʥʠʡ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʤʽʮʥʦʩʪʽ 

ʥʘ ʟʛʠʥ yRdMg  ʫ ʢʽʥʮʝʚʦʤʫ ʧʝʨʝʪʠʥʽ. ɼʣʷ ʚʨʘ-

ʭʫʚʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘ ʟʛʠʥ ʢʽʥʮʝ-

ʚʦʦʛʦ ʧʝʨʝʪʠʥʫ ʫʥʘʩʣʽʜʦʢ ʦʙʪʠʩʥʝʥʥʷ ʧʦʣʽʤʝ-

ʨʦʤ, ʘʨʤʦʚʘʥʠʤ ʚʦʣʦʢʥʦʤ, ʟʥʘʯʝʥʥʷ Rdg  ʤʘʻ 

ʜʦʨʽʚʥʚʁʘʪʠ, ʷʢ ʤʥ̔ʽʤʫʤ 1,3. 

to ensure that the yield moment yM  in the un-

wrapped part will not be exceeded before the 

flexural overstrength yRdMg  reached at the end 

section. To account for the increase of the 

flexural strength of the end section due to con-

finement by the FRP, Rdg  should be at least 

equal to 1,3.   

ʈʠʩʫʥʦʢ ɸ.1 ɽʬʝʢʪʠʚʥʘ ʧʣʦʱʘ ʦʙʪʠʩʥʝʥʦʛʦ 

ʧʝʨʝʪʠʥʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʽʤʝʨʥʦʾ ʦʙʛʦʨ-

ʪʢʠ 

 

ɸ.4.4.4 ɿʘʢʨʽʧʣʝʥʥʷ ʩʪʠʢʽʚ ʚʥʘʧʫʩʢ 

 

(1) ʇʨʦʩʢʦʚʟʘʥʥʶ ʩʪʠʢʽʚ ʚʥʘʧʫʩʢ ʤʦʞʥʘ ʟʘ-

ʧʦʙʽʛʪʠ ʧʨʠʢʣʘʜʘʥʥʷʤ ʙʽʯʥʦʛʦ ʪʠʩʢʫ 1s  ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʙʦʣʦʥʦʢ ʟ ʧʦʣʽʤʝʨʫ, ʘʨʤʦʚʘʥʦʛʦ 

ʚʦʣʦʢʥʦʤ. ɼʣʷ ʢʨʫʛʣʠʭ ʢʦʣʦʥ, ʱʦ ʤʘʶʪʴ ʜʽʘ-

ʤʝʪʨ D, ʥʝʦʙʭʽʜʥʘ ʪʦʚʱʠʥʘ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘ-

ʯʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ: 

Figure A.1. Effectively confined area in an 

FRP-wrapped section 

 

 

A.4.4.4 Clamping of lap-splices 

 

(1) Slippage of lap-splices can be prevented by 

applying a lateral pressure 1s  through FRP 

jackets. For circular columns, having diameter 

D, the necessary thickness may be estimated 

as: 

ʜʝ sws  ʫʪʨʠʤʫʶʯʝ ʥʘʧʨʫʞʝʥʥʷ ʷʢʝ ʦʙʫʤʦʚʣʝ-

ʥʝ ʭʦʤʫʪʘʤʠ ʧʨʠ ʜʝʬʦʨʤʘʮʽʷʭ 0.001 ( sws  = 

0,001 wr Es), ʘʙʦ ʘʢʪʠʚʥʠʡ ʪʠʩʢ ʚʽʜ ʨʦʟʯʠʥʫ 

ʤʽʞ ʧʦʣʽʤʝʨʦʤ ʽ ʢʦʣʦʥʦʶ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʫʢʘ-

ʟʘʥʥʦʛʦ ʨʦʟʯʠʥʫ, ʪʦʜʽ ʷʢ 1s  ʧʨʝʜʩʪʘʚʣʷʻ 

ʫʪʨʠʤʫʶʯʝ ʥʘʧʨʫʞʝʥʥʷ ʧʦ ʜʦʚʞʠʥʽ ʟ'ʻʜʥʘʥʥʷ 

ʚʥʘʧʫʩʢ sL , ʷʢʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

where sws  is the clamping stress due to the 

stirrups at a strain of 0.001( sws = 0.001 wr Es), 

or the active pressure from the grouting be-

tween the FRP and the column, if provided, 

while 1s  represents the clamping stress over 

the lap-splice length sL  as given by: 

ʜʝ: 

As ʧʣʦʱʘ ʢʦʞʥʦʛʦ ʟʽʩʪʠʢʦʚʘʥʦʛʦ ʧʦʚʟʜʦʚʞʥʴ-

ʦʛʦ ʩʪʨʠʞʥʷ, 

 

fyL ʛʨʘʥʠʮʷ ʪʝʢʫʯʦʩʪʽ ʧʦʚʟʜʦʚʞʥʴʦʾ ʩʪʘʣʝʚʦʾ 

ʘʨʤʘʪʫʨʠ, ʧʨʠʡʥʷʪʘ ʨʽʚʥʦ  ʁ ʩʝʨʝʜʥʴʦʤʫ 

ʟʥʘʯʝʥʥʶ, ʦʪʨʠʤʘʥʦʤʫ ʟ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ 

where: 

As  is the area of each spliced longitudinal bar, 

 

 

fyL is the yield strength of longitudinal steel 

reinforcement, taken equal to the mean 

value obtained from in-situ tests and from 
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ʤʽʩʮʽ ʽ ʟ ʜʦʜʘʪʢʦʚʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, 

ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʧʦʤʥʦʞʝʥʠʭ ʥʘ ʢʦʝ-

ʬʽʮ̔̒ ʥʪ ʜʦʚʽʨʯʦʾ ʚʽʨʦʛʽʜʥʦʩʪ̔ CF, ʷʢʠʡ  

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʪʘʙʣʠʮʽ 3.1 ʜʣʷ ʚʽʜʧʦʚʽʜ-

ʥʦʛʦ ʨʽʚʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ (ʜʠʚ. 2.2.1(5) 

ʈ), 

 

ʨ     ʧʝʨʠʤʝʪʨ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʪʠʥʽ ʢʦʣʦʥʠ 

ʫʟʜʦʚʞ ʚʥʫʪʨʽʰʥʴʦʾ ʩʪʦʨʦʥʠ ʧʦʚʟʜʦʚʞʥʴ-

ʦʾ ʩʪʘʣʝʚʦʾ ʘʨʤʘʪʫʨʠ, 

 

n   ʯʠʩʣʦ ʩʪʨʠʞʥʽʚ ʘʨʤʘʪʫʨʠ ʟôʻʜʥʘʥʠʭ ʚʥʘ-

ʧʫʩʢ ʧʦ ʣʥ̔ʽʾ p, 

 

dbL  (ʤʘʢʩʠʤʘʣʴʥʠʡ) ʜʽʘʤʝʪʨ ʩʪʨʠʞʥʽʚ ʧʦʚʟʜʦ-

ʚʞʥʴʦʾ ʩʪʘʣʝʚʦʾ ʘʨʤʘʪʫʨʠ, 

 

 ʩ  ʪʦʚʠɦʥʘ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʙʝʪʦʥʫ. 

 

(2) ɼʣʷ ʧʨʷʤʦʢʫʪʥʠʭ ʢʦʣʦʥ, ʬʦʨʤʫʣʠ ʧʨʠʚʝ-

ʜʝʥʽ ʚʠʱʝ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʽʟ 

ʟʘʤʽʥʦʶ D ʥʘ bw, ʰʠʨʠʥʫ ʧʝʨʝʪʠʥʫ, ʽ ʽʟ ʟʤʝʥ-

ʰʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʢʨʠʪʪʷ ʦʙʦʣʦʥʢʦʶ ʟ 

ʧʦʣʽʤʝʨʫ, ʘʨʤʦʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʝʬʽʮʽʻʥʪʫ ʚ ʧ. ɸ.4.4.3(4). 

 

(3) ɼʣʷ ʝʣʝʤʝʥʪʽʚ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʝʨʝʪʠʥʫ ʽʟ 

ʩʪʨʠʞʥʷʤʠ ʧʦʚʟʜʦʚʞʥʴʦʾ ʘʨʤʘʪʫʨʠ, ʩʧʦʣʫʯʝ-

ʥʠʤʠ ʚʥʘʧʫʩʢ ʥʘ ʜʦʚʞʠʥʽ 0l , ʧʦʯʠʥʘʶʯʠ ʚʽʜ 

ʢʽʥʮʝʚʦʛʦ ʧʝʨʝʪʠʥʫ ʝʣʝʤʝʥʪʫ, ʘʣʴʪʝʨʥʘʪʠʚʦʶ 

ʧʫʥʢʪʘʤ (1) ʽ (2) ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʬʝʢʪʫ ʚʽʜ 

ʦʙʛʦʨʪʘʥʥʷ ʧʦʣʽʤʝʨʦʤ, ʧʦ ʜʦʚʞʠʥʽ ʱʦ ʧʝʨʝ-

ʚʠʱʫʻ ʜʦʚʞʠʥʫ ʟ'ʻʜʥʘʥʥʷ ʚʥʘʧʫʩʢ, ʷʢ 

ʤʽʥʽʤʫʤ, ʥʘ 25 %, ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʫʥʢʪʫ 

ɸ.3.2.2(4): 

 

ʘ) ʚʨʘʭʦʚʫʶʯʠ ʫ ʚʠʨʘʟʽ (ɸ.3) ʦʙʪʠʩʥʝʥʥʷ, 

ʦʙʫʤʦʚʣʝʥʝ ʪʽʣʴʢʠ ʧʦʧʝʨʝʯʥʠʤʠ ʩʪʨʠʞʥʷʤʠ  

(ʧʦʢʘʟʥʠʢ ʩʪʝʧʝʥʽ 25 ʧʝʨʝʜ ʦʩʪʘʥʥʽʤ ʯʣʝʥʦʤ 

ʬʦʨʤʫʣʠ) 

 

b) ʚʠʟʥʘʯʘʶʯʠ min,oul  ʧʦ ʬʦʨʤʫʣʽ: 

( )[ ]cc ffffdl ÖÖÖÖ+Ö= /5.1405.1/ ef,ff1,yLbLminou, ra  ʥʘ 

ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʽʣʴʢʠ ʧʦʣʽʤʝʨʫ, ʘʨʤʦ-

ʚʘʥʦʛʦ ʚʦʣʦʢʥʦʤ, ʜʝ totf1, /4 n=a   ʽ fr , ef,f , totn  

ʚʠʟʥʘʯʝʥʽ ʚ ʧʫʥʢʪʽ ɸ.4.4.3(6) ʜʣʷ ʟʘʟʥʘʯʝʥʦʛʦ 

ʧʦʣ̔ʤʝʨʫ 

the additional sources of information, ap-

propriately multiplied by the confidence 

factor, CF, given in Table 3.1 for the ap-

propriate knowledge level (see 2.2.1(5)P), 

 

 

 

ʨ  is the perimeter line in the column cross-

section along the inside of longitudinal 

steel, 

 

n    is the number of spliced bars along p, 

 

 

dbL  is the (largest) diameter of longitudinal 

steel bars, and 

 

  ʩ    is the concrete cover thickness. 

 

(2) For rectangular columns, the expressions 

above may be used by replacing D by bw , the 

section width, and by reducing the effective-

ness of FRP jacketing by means of the coeffi-

cient in A.4.4.3(4). 

 

 

(3) For members of rectangular section with 

longitudinal bars lapped over a length 0l  start-

ing from the end section of the member, an al-

ternative to (1) and (2) for the calculation of 

the effect of FRP wrapping over a length ex-

ceeding by no less than 25% the length of the 

lapping, is to apply A.3.2.2(4): 

 

 

 

a) taking into account in expression (A3) con-

finement only due to transverse bars (exponent 

of the power of 25 before the last term), and 

 

 

b) calculating min,oul  as: 

( )[ ]cc ffffdl ÖÖÖÖ+Ö= /5.1405.1/ ef,ff1,yLbLminou, ra  on 

the basis of the FRP alone, with totf1, /4 n=a  and 

fr , eff , , totn  as defined in A.4.4.3(6) for the 

FRP. 
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ɼʆɼɸʊʆʂ ɺ  

(ʽʥʬʦʨʤʘʪʠʚʥʠʡ) 

 

ʉʊɸʃʔʅɯ ɯ ʉʊɸʃɽɹɽʊʆʅʅɯ 

ʂʆʅʉʊʈʋʂʎɯɰ 

 

ɺ.1 ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

 

ɼʘʥʠʡ ʨʦʟʜʽʣ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʨʦʟʨʘ-

ʭʫʥʢʫ ʙʫʜʽʚʝʣʴ ʟ ʢʘʨʢʘʩʘʤʠ ʽʟ ʩʪʘʣʽ ʽ ʩʪʘʣʝʙʝ-

ʪʦʥʫ ʚ ʾʭ ʧʦʪʦʯʥʦʤʫ ʩʪʘʥʽ ʽ ʜʣʷ ʾʭ ʨʝʢʦʥʩʪʨʫʢ-

ʮʽʾ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ.  

 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʟ ʤʝʪʦʶ ʧʦʚʠʩʠʪʠ ʩʝʡʩʤʦʩʪʽʡ-

ʢʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʣʦʢʘʣʴʥʦʶ ʘʙʦ ʛʣʦʙʘʣʥɹʦʶ. 

 

ɺ.2 ɺʠʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʽʾ, ʜʝʪʘʣʝʡ ʽ ʤʘʪʝʨʽ-

ʘʣʽʚ 

 

ɺ.2.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

 

(1) ʅʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʧʝʨʝʚʽʨʠʪʠ ʥʘʩʪʫʧʥʽ 

ʘʩʧʝʢʪʠ: 

 

I. ʇʦʪʦʯʥʠʡ ʬʽʟʠʯʥʠʡ ʩʪʘʥ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʫ ʽ 

ʩʧʦʣʫʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʢʣʶʯʘʶʯʠ ʥʘʷʚʥʽʩʪʴ 

ʚʠʢʨʠʚʣʝʥʥʷ. 

 

II. ʇʦʪʦʯʥʠʡ ʬʽʟʠʯʥʠʡ ʩʪʘʥ ʧʝʨʚʠʥʥʠʭ ʽ ʚʪʦ-

ʨʠʥʥʠʭ ʩʝʡʩʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʥʘ-

ʷʚʥʽʩʪʴ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ. 

 

ɺ.2.2 ɻʝʦʤʝʪʨʽʷ 

 

(1) ɿʽʙʨʘʥʽ ʜʘʥʽ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʽ 

ʧʫʥʢʪʠ: 

 

I. ɺʠʷʚʣʝʥʥʷ ʩʠʩʪʝʤ, ʱʦ ʧʨʦʪʠʩʪʦʷʪʴ ʧʦʧʝʨʝ-

ʯʥʠʤ ʩʠʣʘʤ. 

 

II . ɺʠʷʚʣʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʜʽʘʬʨʘʛʤ. 

 

III . ʇʝʨʚʦʥʘʯʘʣʴʥʫ ʬʦʨʤʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝ-

ʪʠʥʫ ʽ ʬʽʟʠʯʥʽ ʨʦʟʤʽʨʠ. 

 

IV. ɯʩʥʫʶʯʫ ʧʣʦʫɦ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʽʚ, 

ʤʦʜʫʣʽ ʧʨʫʞʥʦʩʪʽ ʚ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʘʭ, 

ʤʦʤʝʥʪʠ ʥ̔ʝʨʮʽʾ ʽ ʢʨʫʯʝʥʥʷ ʚ ʢʨʠʪʠʯʥʠʭ ʧʝʨʝ-

ʪʠʥʘʭ. 

 

ɺ.2.3 ɼʝʪʘʣʽ 

 

ANNEX B  

(Informative)  

 

STEEL AND COMPOSITE STRUCTURES 

 

 

B.1 Scope 

 

This section contains information for the as-

sessment of steel and composite framed build-

ings in their present state and for their retrofit-

ting, when necessary. 

 

Seismic retrofitting may be either local or 

global 

 

B.2 Identification of geometry, details and 

materials  

 

B.2.1 General 

 

(1) The following aspects should be carefully 

examined: 

 

I. Current physical conditions of base metal 

and connector materials including the presence 

of distortions. 

 

II . Current physical condition of primary and 

secondary seismic elements including the pres-

ence of any degradation. 

 

B.2.2 Geometry 

 

(1) The collected data should include the fol-

lowing items:  

 

I. Identification of the lateral-force resisting 

systems. 

 

II . Identification of horizontal diaphragms. 

 

III . Original cross-sectional shape and physical 

dimensions. 

 

IV. Existing cross-sectional area, section mod-

uli, moment of inertia, and torsional properties 

at critical sections. 

 

 

B.2.3 Details 
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(1) ɿʽʙʨʘʥʽ ʜʘʥʽ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʽ 

ʧʫʥʢʪʠ: 

 

(I) ʈʦʟʤʽʨʠ ʽ ʪʦʚʱʠʥʫ ʜʦʜʘʪʢʦʚʠʭ ʩʧʦʣʫʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʚʢʣʶʯʘʶʯʠ ʥʘʢʣʘʜʢʠ, ʩʪʷʞʢʠ ʽ ʨʦ-

ʟʧʽʨʢʠ. 

 

(II) ʂʽʣʴʢʽʩʪʴ ʧʦʚʟʜʦʚʞʥʴʦʾ ʽ ʧʦʧʝʨʝʯʥʦʾ ʩʪʘ-

ʣʝʚʦʾ ʘʨʤʘʪʫʨʠ ʽ ʰʧʦʥʦʢ ʚ ʩʢʣʘʜʝʥʠʭ ʙʘʣʢʘʭ, 

ʢʦʣʦʥʘʭ ʽ ʩʪʽʥʘʭ. 

 

(III ) ʂʽʣʴʢʽʩʪʴ ʽ ʜʝʪʘʣʽʨʦʚʢʫ ʧʦʧʝʨʝʯʥʦʾ ʩʪʘʣʝ-

ʚʦʾ ʘʨʤʘʪʫʨʠ ʚ ʢʨʠʪʠʯʥʠʭ ʟʦʥʘʭ. 

 

(IV) ʌʘʢʪʠʯʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʨʦʤʽʞʥʠʭ ʽ ʪʦʨʮʝʚʠʭ ʟ'ʻʜʥʘʥʴ ʽ ʟôʻʜʥʘʥʴ ʚʥʘ-

ʧʫʩʢ. 

 

ɺ.2.4 ʄʘʪʝʨʽʘʣʠ 

 

(1) ɿʽʙʨʘʥʽ ʜʘʥʽ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʽ 

ʧʫʥʢʪʠ: 

 

I. ʄʽʮʥʽʩʪʴ ʙʝʪʦʥʫ. 

 

II . ɻʨʘʥʠʮʶ ʪʝʢʫʯʦʩʪʽ ʩʪʘʣ,̔ ʜʝʬʦʨʤʘʮʽʡʥʝ 

ʟʤʽʮʥʝʥʥʷ, ʛʨʘʥʠʯʥʫ ʤʽʮʥʽʩʪʴ ʽ ʧʦʜʦʚʞʝʥʥʷ. 

 

(2) ɼʣʷ ʦʛʣʷʜʫ ʩʣʽʜ ʚʠʙʠʨʘʪʠ, ʥʘʩʢʽʣʴʢʠ ʮʝ 

ʤʦʞʣʠʚʦ, ʜʽʣʷʥʢʠ ʟʤʝʥʰʝʥʦʾ ʥʘʧʨʫʛʠ, ʪʘʢʽ, ʷʢ 

ʧʦʣʢʠ ʬʣʘʥʮʝʚʠʭ ʩʪʠʢʽʚ ʙʘʣʦʢʘ-ʢʦʣʦʥʘ ʽ 

ʟʦʚʥʽʰʥʽ ʢʨʦʤʢʠ ʧʣʘʩʪʠʥ. 

 

(3) ɿʨʘʟʢʠ ʜʣʷ ʦʮʽʥʢʠ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ 

ʩʣʽʜ ʙʨʘʪʠ ʟ ̔ʩʪʽʥʦʢ ʛʦʨʷʯʝʢʘʪʘʥʠʭ ʧʨʦʬʽʣʽʚ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʟʘʧʨʦʝʢʪʦʚʘʥʠʭ ʷʢ ʜʠʩʩʠʧʘʪʠʚ-

ʥ.̔ 

 

(4) ɿʨʘʟʢʠ ʧʣʘʩʪʠʥ ʬʣʘʥʮʽʚ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʜʣʷ ʪʦʛʦ ʱʦʙ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʣʘ-

ʩʪʠʚʦʩʪ ̔ ʤʘʪʝʨʽʘʣʽʚ ʥʝʜʠʩʩʠʧʘʪʠʚʥʠʭ ʝʣʝ-

ʤʝʥʪʽʚ ʽ/ʘʙʦ ʩʪʠʢʽʚ. 

 

(5) ʋ ʨʘʟʽ ʦʙʤʝʞʝʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʘʙʦ ʜʣʷ 

ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʭʦʨʦʰʠʤʠ ʤʝʪʦʜʘʤʠ 

ʦʙʩʪʝʞʝʥʥʷ  ̒ ʛʘʤʤʘ-ʨʘʜʽʦʛʨʘʬʽʷ, ʫʣʴʪʨʦʟʚʫ-

ʢʦʚʝ ʚʠʧʨʦʙʫʚʘʥʥʷ  ̔ʦʛʣʷʜ ʯʝʨʝʟ ʧʨʦʩʚʝʨʜʣʝʥʽ 

ʦʪʚʦʨʠ 

 

(6) ʉʣʽʜ ʧʦʢʘʟʘʪʠ ʩʪʘʣʽʩʪʴ ʦʙʩʷʛʫ ʦʩʥʦʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ  ̔ ʟʘʧʦʚʥʶʚʘʯʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʭʽʤʽʯʥʽ ʪʘ ʤʝʪʘʣʫʨʛʽʡʥʽ ʜʘʥʽ 

(1) The collected data should include the fol-

lowing items: 

 

(I) Size and thickness of additional connected 

materials, including cover plates, bracing and 

stiffeners. 

 

(II ) Amount of longitudinal and transverse re-

inforcement steel and of dowels in composite 

beams, columns and walls. 

 

(III ) Amount and proper detailing of confining 

steel in critical regions 

 

(IV) As built configuration and properties of 

intermediate, splice and end connections. 

 

 

B.2.4 Materials 

 

(1) The collected data should include the fol-

lowing items: 

 

I. Concrete strength. 

 

II . Steel yield strength, strain hardening, ulti-

mate strength and elongation. 

 

(2) Areas of reduced stress, such as flange tips 

at beam-column ends and external plate edges, 

should be selected for inspection as far as pos-

sible. 

 

(3) To evaluate material properties, samples 

should be removed from web plates of hot 

rolled profiles for components designed as dis-

sipative. 

 

(4) Flange plate specimens should be used to 

characterise the material properties of non dis-

sipative members and/or joints 

 

 

(5) Gamma radiography, ultrasonic testing 

through the architectural fabric or boroscopic 

review through drilled access holes are viable 

testing methods when accessibility is limited or 

for composite components. 

 

(6) Soundness of base and filler materials 

should be proved on the basis of chemical and 

metallurgical data. 
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(7)  ʇʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦ 

ʐʘʨʧʽ ʥʘ ʫʜʘʨʥʫ ʚʷʟʢʽʩʪʴ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʪʦʛʦ, ʱʦ ʟʦʥʠ ʧʽʜʜʘʥʽ ʥʘʛʨʽʚʫ, ʧʨʠ ʾʭ ʥʘʷʚʥʦʩ-

ʪʽ, ʽ ʥʘʚʢʦʣʠʰʥʽʡ ʤʝʪʘʣ ʤʘʶʪʴ ʘʜʝʢʚʘʪʥʫ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʨʠʭʢʦʛʦ ʨʫʡʥʫʚʘʥʥʷ. 

 

(8) ʄʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʨʫʡʥʽʚʥʽ ʽ/ʘʙʦ 

ʥʝʨʫʡʥʽʚʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ (ʢʘʧʽʣʷʨʥʘ, ʤʘʛʥʽ-

ʪʦʧʦʨʦʰʢʦʚʘ, ʜʝʬʝʢʪʦʩʢʦʧʽ ̫ ʧʦ ʤʘʛʥʽʪʥʽʡ ʽ 

ʘʢʫʩʪʠʯʥʽʡ ʝʤʽʩʽʾ) ʽ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʪʘ ʪʦʤʦʛʨʘ-

ʬʽʯʥʽ ʤʝʪʦʜʠ. 

 

ɺ.3 ɺʠʤʦʛʠ ʜʦ ʛʝʦʤʝʪʨʽʾ ʽ ʤʘʪʝʨʽʘʣʽʚ ʥʦʚʠʭ 

ʘʙʦ ʟʤʽʥʝʥʠʭ ʜʝʪʘʣʝʡ 

 

ɺ.3.1 ɻʝʦʤʝʪʨʽʷ 

 

(1) ʇʝʨʝʨʽʟʠ ʥʦʚʠʭ ʤʝʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦ-

ʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʦʙʤʝʞʝʥʥʷʤ ʧʦ ʛʥʫʯʢʦʩʪʽ, 

ʪʦʙʪʦ ʚʽʜʥʦʰʝʥʥʷʤ ʰʠʨʠʥʠ ʜʦ ʪʦʚʱʠʥʠ ʥʘ 

ʧʽʜʩʪʘʚʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʝʨʝʪʠʥʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʫ EN 1998-1:2004, ʨʦʟʜʽʣʠ 6 ʽ 7. 

 

(2) ʇʦʧʝʨʝʯʥʽ ʚ'ʷʟʽ ʧʦʢʨʘʱʫʶʪʴ ʦʧʽʨ ʧʨʠ ʧʦ-

ʚʦʨʦʪʽ ʽʩʥʫʶʯʠʭ ʘʙʦ ʥʦʚʠʭ ʙʘʣʦʢ ʽ ʢʦʣʦʥ ʥʘ-

ʚʽʪʴ ʟ ʪʦʥʢʠʤʠ (ʛʥʫʯʢʠʤʠ) ʬʣʘʥʮʷʤʠ ʽ ʩʪʽʥʢʘ-

ʤʠ ʙʘʣʦʢ. ʊʘʢʽ ʧʦʧʝʨʝʯʥʽ ʩʪʨʠʞʥʽ ʩʣʽʜ ʧʨʠʚʘ-

ʨʶʚʘʪʠ ʤʽʞ ʬʣʘʥʮʷʤʠ (ʧʦʣʠʮʷʤʠ) ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ EN 1998-1:2004, 7.6.5. 

 

(3) ʇʦʧʝʨʝʯʥʽ ʚ'ʷʟ,̔ ʚʢʘʟʘʥʽ ʚ ʧʫʥʢʪʽ (2), ʩʣʽʜ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʟ ʪʘʢʠʤ ʞʝ ʢʨʦʢʦʤ, ʷʢ ʽ ʧʦʧʝ-

ʨʝʯʥʽ ʭʦʤʫʪʠ ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʪʠ-

ʩʥʝʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

 

ɺ.3.2 ʄʘʪʝʨʽʘʣʠ 

 

ɺ.3.2.1 ʂʦʥʩʪʨʫʢʮʽʡʥʘ ʩʪʘʣʴ 

 

(1) ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʦʚʠʭ ʜʝʪʘʣʝʡ ʽ ʟʘʤʽʥʠ 

ʽʩʥʫʶʯʠʭ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʘʣʴ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦ-

ʛʘʤ ʩʪʘʥʜʘʨʪʫ EN 1998-1:2004, 6.2. 

 

(2) ʂʦʣʠ ʤʽʮʥʽʩʪʴ ʽ ʞʦʨʩʪʢʽʩʪʴ ʥʝʩʫʯʠʭ ʝʣʝ-

ʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʦʮʽʥʶʶʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ 

ɻʨʘʥʠʯʥʦʛʦ ʉʪʘʥʫ, ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʩʧʣ̔ʴ-

ʥʫ ʨʦʙʦʪʫ. 

 

(3) ʆʧʽʨ ʬʣʘʥʮʽʚ ʢʦʣʦʥ ʥʘ ʧʨʦʜʘʚʣʶʚʘʥʥʷ 

ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ, ʧʨʠʡʤʘʶʯʠ ʤʽʮʥʽʩʪʴ ʤʘʪʝʨʽʘ-

 

(7) Charpy V-Notch toughness tests should be 

used to prove that heat affected zones, if any, 

and surrounding material have adequate re-

sistance for brittle fracture. 

 

 

(8) Destructive and/or non destructive tests 

(liquid penetrant, magnetic particle, acoustic 

emission) and ultrasonic or tomographic meth-

ods may be used. 

 

 

B.3 Requirements on geometry and materi-

als of new or modified parts  

 

B.3.1 Geometry 

 

(1) Steel sections of new elements should satis-

fy width-to-thickness slenderness limitations 

based on class section classification as in 

EN 1998-1:2004, Sections 6 and 7. 

 

 

(2) The transverse links enhance the rotation 

capacities of existing or new beam-columns 

even with slender flanges and webs. Such 

transverse bars should be welded between the 

flanges in compliance with EN 1998-1: 2004, 

7.6.5. 

 

(3) The transverse links of (2) should be 

spaced as transverse stirrups used for encased 

members. 

 

 

B.3.2 Materials  

 

B.3.2.1 Structural steel 

 

(1) Steel satisfying EN 1998-1:2004, 6.2 

should be used for new parts or for replace-

ment of existing structural components. 

 

 

(2) When the strength and stiffness of the 

structural components are evaluated at each 

LS, the effects of composite action should be 

taken into account. 

 

(3) The through-thickness resistance in column 

flanges should be based upon the reduced 
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yu 90,0 ff Ö=                                                            (B.1) 

ʣʫ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: strength as follows: 

(4) ʊʦʚʱʠʥʘ ʝʣʝʤʝʥʪʫ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ EN 1993-1-10:2004, ʪʘʙʣʠ-

ʮʷ 2.1, ʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʝʥʝʨʛʽʾ ʫ ʚʠʧʨʦ-

ʙʫʚʘʥʥʷʭ ʤʝʪʦʜʦʤ ʥʘʩʽʯʢʠ ʧʦ ʤʝʪʦʜʫ ʐʘʨʧʽ ʽ 

ʽʥʰʠʭ ʽʩʪʦʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

 

(5) ɺʠʪʨʘʪʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʟʚʘʨʢʠ ʧʦʚʠʥʥʽ ʟʘ-

ʜʦʚʦʣʴʥʷʪʠ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ  

EN 1993-1-8:2004, 4.2. 

 

(6) ɺ ʧʝʨʝʨʽʟʘʭ ʟ ʰʠʨʦʢʠʤʠ ʧʦʣʠʮʷʤʠ ʟʨʘʟʢʠ 

ʤʘʪʝʨʽʘʣʽʚ ʩʣʽʜ ʚʠʨʽʟʫʚʘʪʠ ʽʟ ʟʦʥ ʧʝʨʝʪʠʥʫ ʤʽʞ 

ʧʦʣʠʮʝʶ ʽ ʩʪʽʥʢʦʶ. ʎʝ ʜʽʣʷʥʢʘ (ʜʽʣʷʥʢʘ ʂ) ʧʦ-

ʪʝʥʮʽʡʥʦʛʦ ʟʥʠʞʝʥʥʷ ʫʜʘʨʥʦʾ ʚ'ʷʟʢʦʩʪʽ ʫʥʘ-

ʩʣʽʜʦʢ ʧʨʦʮʝʩʫ ʧʦʚʽʣʴʥʦʛʦ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʚ 

ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

 

ɺ.3.2.2 ɸʨʤʘʪʫʨʥʘ ʩʪʘʣʴ 

 

(1) ʅʦʚʘ ʘʨʤʘʪʫʨʥʘ ʩʪʘʣʴ ʷʢ ʚ ʜʠʩʩʠʧʘʪʠʚʥʠʭ, 

ʪʘʢ ʽ ʚ ʥʝ ʜʠʩʩʠʧʘʪʠʚʥʠʭ ʟʦʥʘʭ ʥʦʚʠʭ ʘʙʦ 

ʟʤʽʥʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʢʣʘ-

ʩʫ ʉ, ʚʠʟʥʘʯʝʥʦʤʫ ʚ ʩʪʘʥʜʘʨʪʽ  

EN 1992-1-1:2004. 

 

ɺ.3.2.3 ɹʝʪʦʥ 

 

(1) ʅʦʚʠʡ ʙʝʪʦʥ ʥʦʚʠʭ ʘʙʦ ʟʤʽʥʝʥʠʭ ʢʦʤʧʦ-

ʥʝʥʪʽʚ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨ-

ʪʫ EN 1998-1:2004, 7.2.1(1). 

 

ɺ.4 ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʩʠʩʪʝʤʠ 

 

ɺ.4.1 ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

 

(1) ɻʣʦʙʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʤʘʶʪʴ 

ʙʫʪʠ ʚ ʟʤʦʟʽ ʧʽʜʚʠʱʠʪʠ ʤʽʮʥʽʩʪʴ ʩʠʩʪʝʤ, ʱʦ 

ʧʨʦʪʠʜʽʶʪʴ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʽ ʛʦ-

ʨʠʟʦʥʪʘʣʴʥʠʭ ʜʽʘʬʨʘʛʤ ʽ/ʘʙʦ ʧʦʤ'ʷʢʰʠʪʠ ʚʠ-

ʤʦʛʠ ʷʢ̔ ʥʘʢʣʘʜʘʪʁʴʩʷ ʩʝʡʩʤʽʯʥʠʤʠ ʜʽʷʤʠ. 

 

(2) ʄʦʜʝʨʥʽʟʦʚʘʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʧʦ-

ʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 

 

I. ʈʦʟʧʦʜʽʣʝʥʥʷ ʤʘʩʠ, ʞʦʨʩʪʢʦʩʪʽ ʽ ʤʽʮʥʦʩʪʽ  

ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʽʚʥʦʤʽʨʥʠʤʠ, ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʷʚʫ ʢʨʫʯʝʥʥʷ 

ʽ/ʘʙʦ ʤʝʭʘʥʽʟʤʽʚ ʤ'ʷʢʠʭ ʧʦʚʝʨʭʽʚ. 

 

(4) Element thickness should comply with the 

requirements of EN 1993-1-10:2004, Table 2 

1, depending on the Charpy V-Notch (CVN) 

energy and other relevant parameters. 

 

 

(5) Welding consumables should meet the re-

quirements of EN 1993-1-8:2004, 4.2. 

 

 

(6) In wide flange sections coupons should be 

cut from intersection zones between flange and 

web. This is an area (k-area) of potentially re-

duced notch toughness because of the slow 

cooling process during fabrication. 

 

 

B.3.2.2 Reinforcing steel 

 

(1) New reinforcing steel in both dissipative 

and non dissipative zones of new or modified 

elements should be of class C in  

EN 1992-1-1:2004. 

 

 

B.3.2.3 Concrete 

 

(1) New concrete of new or modified compo-

nents should conform with EN 1998-1:2004, 

7.2.1(1). 

 

B.4 System retrofitting 

 

B.4.1 General 

 

(1) Global retrofitting strategies should be able 

to increase the capacity of lateral-force resist-

ing systems and horizontal diaphragms and/or 

decrease the demand imposed by seismic ac-

tions. 

 

(2) The retrofitted structural system should sat-

isfy the following requirements: 

 

I. Regularity of mass, stiffness and strength 

distribution, to avoid detrimental torsional ef-

fects and/or soft-storey mechanisms. 
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II. ʄʘʩʠ ʽ ʞʦʨʩʪʢʽʩʪʴ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʩʪʘʪʥʽ 

ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨ, ʱʦ ʚʦ-

ʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʛʥʫʯʢʽʩʪʶ, ʱʦ ʤʦʞʝ ʩʪʘʪʠ 

ʧʨʠʯʠʥʦʶ ʦʙʰʠʨʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʥʝ ʥʝʩʫʯʠʭ  

ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʽʩʪʦʪʥʠʭ ʜʝʬʦʨʤʘʮʽʡ D-P . 

 

III. ɹʝʟʧʝʨʝʨʚʥʽʩʪʴ ʽ ʟʘʧʘʩʠ ʤʽʮʥʦʩʪʽ ʤʽʞ ʝʣʝ-

ʤʝʥʪʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʯʽʪʢʫ ʽ ʨʽʚʥʦʤʽʨʥʫ 

ʪʨʘʻʢʪʦʨʽʶ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʟʘʧʦʙʽʛʘʥʥʶ ʢʨʠʭ-

ʢʦʛʦ ʨʫʡʥʫʚʘʥʥʷ. 

 

(3) ɻʣʦʙʘʣʴʥʽ ʚʪʨʫʯʘʥʥʷ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ 

ʦʜʥʫ ʘʙʦ ʜʝʢʽʣʴʢʘ ʥʘʩʪʫʧʥʠʭ ʩʪʨʘʪʝʛʽʡ:  

 

I. ʇʽʜʚʠʱʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʽ ʟʤʽʮʥʝʥʥʷ ʢʦʥʩ-

ʪʨʫʢʮʽʾ ʽ ʩʠʩʪʝʤʠ ʾʾ ʬʫʥʜʘʤʝʥʪʫ. 

 

ɯɯ. ʇʦʢʨʘʱʝʥʥʷ ʧʦʜʘʪʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

 

III. ɿʤʝʥʰʝʥʥʷ ʤʘʩʠ. 

 

IV. ʉʝʡʩʤʽʯʥʘ ʽʟʦʣʷʮʽʷ. 

 

V. ɼʦʜʘʪʢʦʚʝ ʜʝʤʧʬʫʚʘʥʥʷ. 

 

(4) ɼʣʷ ʚʩʽʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʧʽʜʚʠ-

ʱʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ, ʟʤʽʮʥʝʥʥʷ ʽ ʧʦʢʨʘɦ ʝʥʥʷ 

ʧʦʜʘʪʣʠʚʦʩʪ ̔ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʝ ʟ ʚʠʢʦʨʠ-

ʩʪʘʥʥʷʤ ʩʪʨʘʪʝʛʽʡ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʚ ʨʦʟʜʽʣʘʭ 

ɺ.5 ʽ ɺ.6. 

 

(5) ɿʤʝʥʰʝʥʥʷ ʤʘʩʠ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʝ 

ʰʣʷʭʦʤ ʫʭʚʘʣʝʥʥʷ ʦʜʥʦʛʦ ʟ ʥʘʩʪʫʧʥʠʭ ʟʘ-

ʭʦʜʽʚ: 

 

I. ɿʘʤʽʥʘ ʩʠʩʪʝʤ ʟ ʚʘʞʢʠʤ ʧʦʢʨʠʪʪʷʤ (ʦʙʣʠ-

ʮʶʚʘʥʥʷʤ) ʣʝʛʰʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

 

II. ɺʠʜʘʣʝʥʥʷ ʥʝʚʞʠʚʘʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ 

ʚʘʥʪʘʞʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ. 

 

III. ɿʘʤʽʥʘ ʮʝʛʣʷʥʠʭ ʧʝʨʝʛʦʨʦʜʦʢ ʣʝʛʰʠʤʠ ʩʠ-

ʩʪʝʤʘʤʠ. 

 

IV. ɺʠʜʘʣʝʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʧʦʚʝʨʭʽʚ. 

 

(6) ʅʝ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ̔ʦʣʷʮʽʶ ʬʫʥʜʘ-

ʤʝʥʪʫ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʧʝʨʽʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ 

ʪʦʥʫ ʢʦʣʠʚʘʥʴ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 1,0 ʩ.  ʈʦʟʨʘ-
ʭʫʥʢʠ ʪʘʢʠʭ ʧʝʨʽʦʜʽʚ ʢʦʣʠʚʘʥʴ ʚʠʢʦʥʫʶʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʩʧʝʢʪʨʘ 

ʚʣʘʩʥʠʭ ʯʘʩʪʦʪ. 

II . Masses and stiffness sufficient to avoid 

highly flexible structures, which may give rise 

to extensive non-structural damage and signifi-

cant P-A effects. 

 

 

III . Continuity and redundancy between mem-

bers, so as to ensure a clear and uniform load 

path and prevent brittle failures 

 

 

(3) Global interventions should include one or 

more of the following strategies: 

 

ɯ. Stiffening and strengthening of the structure 

and its foundation system.  

 

ɯɯ. Enhancement of ductility of the structure. 

 

III . Mass reduction. 

 

IV. Seismic isolation. 

 

V. Supplemental damping. 

 

(4) For all structural systems, stiffening, 

strengthening and enhancement of ductility 

may be achieved by using the strategies pro-

vided in Sections B.5 and B.6. 

 

 

(5) Mass reduction may be achieved through 

one of the following measures: 

 

 

I. Replacement of heavy cladding systems with 

lighter systems. 

 

II.  Removal of unused equipment and storage 

loads 

 

III . Replacement of masonry partition walls 

with lighter systems. 

 

IV. Removal of one or more storeys. 

 

(6) Base isolation should not be used for struc-

tures with fundamental periods greater than 1,0 

s. Such periods should be computed through 

eigenvalue analysis. 
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( )180/85,0085,0 mHT -Ö=  if  ʷʢʱʦ 5 < ʤ < 18 (semi-rigid ʥʘʧʽʚʞʦʨʩʪʢʝ)     (B.2) 
4/3085,0 HT Ö=  if  ʷʢʱʦ ʤ>18 (rigid ʞʝʨʩʪʢʝ)                                 (B.3) 

( )
( )b

con

LEI

K
ʪ

/

j
=                                                              (B.4) 

(7) ɯʟʦʣʷʮʽʶ ʬʫʥʜʘʤʝʥʪʫ ʩʣʽʜ ʨʦʟʨʦʙʣʷʪʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ EN 1998-1:2004 ʜʣʷ 

ʥʦʚʠʭ ʙʫʜʽʚʝʣʴ. 

 

(8) ʇʝʨʝʨʘʭʫʥʦʢ ʩʠʩʪʝʤʠ ʬʫʥʜʘʤʝʥʪʫ (ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ) ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ EN 1998-1:2004, 

4.4.2.6. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʽʥʽʡʥʦʛʦ ʨʦʟʨʘʭʫʥ-

ʢʫ, ʟʥʘʯʝʥʥʷ W ʚ ʧʫʥʢʪʽ 4.4.2.6(4) ʟʘʟʚʠʯʘʡ 

ʙʝʨʫʪʴ ʤʝʥʰʝ ʥʽʞ 1,0. 

 

ɺ.4.2 ʇʨʦʝʢʪʫʚʘʥʥʷ ʨʘʤʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʥʘ ʜʽʶ ʤʦʤʝʥʪ ʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

 

(1) ʇʦʩʠʣʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʤʽʞ ʩʪʘʣʝʚʠʤʠ 

ʙʘʣʢʘʤʠ ʽ ʙʝʪʦʥʥʠʤʠ ʧʣʠʪʘʤʠ ʤʦʞʥʘ ʜʦʩʷʛʪʠ 

ʫʩʪʘʥʦʚʣʝʥʥʷʤ ʰʪʠʬʪʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʧʨʘʮʶ-

ʚʘʪʴ ʥʘ ʟʨ̔ʟ ʽ ʚʣʘʰʪʫʚʘʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦ-

ʨʦʙʽʚ ʜʣʷ ʙʘʣʦʢ ʽ ʢʦʣʦʥ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʛʣʦ-

ʙʘʣʴʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʧʨʠ ʚʩʽʭ ɻʨʘʥʠʯʥʠʭ ʉʪʘ-

ʥʘʭ. 

 

(2) ɼʦʚʞʠʥʘ ʜʠʩʠʧʘʪʠʚʥʠʭ ʟʦʥ ʧʦʚʠʥʥʘ ʚʜ̔-

ʧʦʚʽʜʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʰʘʨʥʽʨʽʚ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʤ ʚ ʧʝʨʰʦʤʫ ʨʷʜʫ ʪʘʙʣʠʮʽ ɺ.6. 

 

(3 ʇʨʠ ʧʦʩʠʣʝʥʥʽ ʨʘʤʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ 

ʩʧʨʠʡʤʘʶʪʴ ʤʦʤʝʥʪʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʣʘh-

ʪʦʚʫʶʪʴʩʷ ʩʪʠʢʠ ʥʘʧʽʚʞʦʨʩʪʢʽ  ̔ / ʘʙʦ ʪʽ ʱʦ 

ʚʦʣʦʜʽʶʪʴ ʥʝʧʦʚʥʦʶ ʤʽʮʥʽʩʪʶ, ʚʠʢʦʥʫʚʘʥʽ 

ʘʙʦ ʟʽ ʩʪʘʣʽ ʘʙʦ ʽʟ ʩʪʘʣʝʙʝʪʦʥʫ. 

 

(4) ʇʝʨʽʦʜ ʦʩʥʦʚʥʦʛʦ ʪʦʥʫ ʢʦʣʠʚʘʥʴ ʨʘʤ ʟ 

ʥʘʧʽʚʞʦʨʩʪʢʠʤʠ ʟ'ʻʜʥʘʥʥʷʤʠ ʤʦʞʝ ʙʫʪʠ ʨʦ-

ʟʨʘʭʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ: 

(7) Base isolation should be designed in com-

pliance with EN 1998-1:2004 for new build-

ings. 

 

(8) Re-assessment of the foundation system 

(after the retrofitting) should be performed in 

accordance with EN 1998-1: 2004, 4.4.2.6. If 

linear analysis is used, the values of W ʽʧ 

4.4.2.6(4) will normally be less than 1,0. 

 

 

B.4.2 Moment resisting frames 

 

 

(1) The enhancement of the composite action 

between steel beams and concrete slabs 

through shear studs, encasement of beams and 

columns in RC should be used to increase the 

global stiffness at all limit states. 

 

 

 

(2) The length of the dissipative zones should 

be consistent with the hinge location given at 

the first row of Table B.6. 

 

(3) Moment resisting frames may be retrofitted 

through semi-rigid and/or partial strength 

joints, either steel or composite. 

 

 

 

(4) The fundamental period of frames with 

semi-rigid connections may be computed as 

follows: 

ʜʝ ʅ ʚʠʩʦʪʘ ʨʘʤʠ ʚ ʤʝʪʨʘʭ, ʘ ʧʘʨʘʤʝʪʨ m 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

where H is the frame height in metres and the 

parameter m is defined as follows: where: 

ʜʝ:  

jK  ʞʦʨʩʪʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʟ'ʻʜʥʘʥʥʷ, 

 

I   ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʧʝʨʝʨʽʟʫ ʙʘʣʢʠ, 

 

L   ʧʨʦʣʽʪ ʙʘʣʢʠ, 

 

E   ʄʦʜʫʣʴ ʖʥʛʘ ʙʘʣʢʠ. 

 

where: 

jK   is the connection rotation stiffness, 

 

I   is the moment of inertia of the beam, 

 

L   is the beam span, 

 

E   is Young's modulus of the beam. 
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(5) ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʩʭʝʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʠʣ, 

ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʚ ʩʪʘʥʜʘʨʪʽ EN 1998-1:2004, 

4.3.3.2.3 ʽ ʚ ʧʫʥʢʪʽ 4.4.4.2(1) ʜʘʥʦʛʦ ʩʪʘʥʜʘʨʪʫ, 

ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʫ ʩʭʝʤʫ ʩʠʣ 

( ixF , ) ʚ (ʣʽʥʽʡʥʦʤʫ) ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʜʽʶ ʙʽʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʧʨʠ ʥʝʣʽʥʽʡʥʦʤʫ ʩʪʘʪʠʯʥʦʤʫ 

(ʩʧʨʦʱʝʥʦʤʫ) ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʥʘʩʪʘʥʥʷ ʚʩʽʭ ʛʨʘʥʠʯʥʠʭ ʩʪʘʥʽʚ:  

(5) In addition to the pattern of horizontal forc-

es given in EN 1998-1:2004, 4.3.3.2.3 and in 

4.4.4.2(1) of this standard, the following pat-

tern of forces ( ixF , ) should be used in the (line-

ar) lateral force analysis and in the nonlinear 

static (pushover) analysis to detect the onset of 

all limit states: 

ʜʝ bF  ʩʝʡʩʤʽʯʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʩʠʣʘ ʚ ʦʩʥʦʚʽ 

ʩʧʦʨʫʜʠ, ʘ d ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʩʣʽʜʫʶʯʠʤ 

ʯʠʥʦʤ: 

where bF  is the seismic base shear and dgiven 

by: 

ɺ.4.3 ʈʘʤʥʦ-ʩʚʷʟʝʚʽ ʢʘʨʢʘʩʠ 

 

(1) ʇʨʠ ʧʦʩʠʣʝʥʥʽ ʢʘʨʢʘʩʽʚ ʟ ʢʦʥʮʝʥʪʨʠʯʥʠʤʠ 

ʟʚ'ʷʟʢʘʤʠ ʩʣʽʜ ʚʽʜʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʝʢʩʮʝʥʪʨʠ-

ʯʥʠʤ ʟʚ'ʷʟʢʘʤ  ̔ʧʽʜʢʦʩʘʤ. 

 

(2) ɺ ʢʘʨʢʘʩʘʭ ʟ ʧʽʜʢʦʩʘʤʠ, ʮ ̔ʧʽʜʢʦʩʠ ʧʦʚ'ʷ-

ʟʘʥʽ ʟ ʜʠʩʠʧʘʪʠʚʥʦʾ ʟʦʥʦʶ ʟʘʤʽʩʪʴ ʟ'ʻʜʥʘʥʥʷ ʟ 

ʩʪʠʢʘʤʠ ʙʘʣʢʘ-ʢʦʣʦʥʘ. 

 

(3) ɸʣʶʤʽʥʽʡ ʘʙʦ ʥʝʨʞʘʚʽʶʯʘ ʩʪʘʣʴ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʟʦʥ ʨʦʟʩʽʷʥʥʷ ʚ ʢʦʥ-

ʮʝʥʪʨʠʯʥʠʭ, ʝʢʩʮʝʥʪʨʠʯʥʠʭ ʘʙʦ ɻ-ʧʦʜʽʙʥʠʭ 

ʨʘʤʘʭ, ʱʦ ʨʦʟʢʨʽʧʣʶʶʪʴ ʚ'ʷʟʤ̫ʠ, ʪʽʣʴʢʠ ʚ ʪʦ-

ʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʧʨʘʚʜʦ-

ʚʫʻʪʴʩʷ ʟʘ ʥʘʩʣʽʜʢʘʤʠ ʚʠʧʨʦʙʫʚʘʥʴ. 

 

(4) ʉʪʘʣʝʚʽ, ʙʝʪʦʥʥʽ ʽ/ʘʙʦ ʩʪʘʣʝʙʝʪʦʥʥʽ ʩʪʽʥʠ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʧʦʜʘʪʣʠʚʦʾ ʨʝʘʢʮʽʾ ʽ ʟʘ-

ʧʦʙʽʛʘʥʥʷ ʥʝʩʪʽʡʢʦʩʪʽ ʚ ʩʠʩʪʝʤʽ ʙʘʣʢʘ-ʢʦʣʦʥʘ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʡ̔ ʽ ʾʭ ʟ'ʻʜʥʘʥɹ 

ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʪʘʥʜʘʨʪʫ 

EN 1998-1:2004. 

 

(5) ʉʪʘʣʝʚʽ ʧʘʥʝʣʽ ʤʦʞʫʪʴ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʽʟ 

ʩʪʘʣʽ ʟ ʥʠʟʴʢʦʶ ʛʨʘʥʠʮʝʶ ʪʝʢʫʯʦʩʪʽ ʽ ʧʦʚʠʥʥʽ 

ʟʚʘʨʶʚʘʪʠʩʷ ʚ ʮʝʭʦʚʠʭ ʫʤʦʚʘʭ ʽ ʟʘʢʨʽʧʣʶʚʘ-

ʪʠʩʷ ʙʦʣʪʘʤʠ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. 

 

(6) ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʝʨʝʯʥʦʾ ʞʦʨʩʪʢʦʩʪʽ 

ʢʘʨʢʘʩʽʚ, ʱʦ ʩʧʨʠʡʤʘʶʪʴ ʤʦʤʝʥʪʥʝ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ, ʤʦʞʥʘ ʚʚʦʜʠʪʠ ʟʚ'ʷʟʢʠ  

 

ɺ.5 ʆʮʽʥʢʘ ʩʪʘʥʫ ʽ ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʝʣʝʤʝʥʪʽʚ  

B.4.3 Braced frames 

 

(1) Frames with eccentric bracing and knee-

braced frames should be preferred for the retro-

fitting to frames with concentric bracing. 

 

(2) Knee-braced frames are systems in which 

the bracing are connected to a dissipative zone, 

instead of the beam-to-column connection 

 

(3) Aluminium or stainless steel may be used 

for dissipative zones in concentric, eccentric or 

knee-braced frames, only if their use is validat-

ed by testing. 

 

 

 

(4) Steel, concrete and/or composite walls may 

be used in the retrofitting to enhance ductile 

response and prevent beam-column instability. 

Their design and that of their connection with 

steel members should comply with  

EN 1998-1: 2004. 

 

 

(5) Steel panels may employ low-yield steel 

and should be shop-welded and field bolted. 

 

 

 

(6) Bracing may be introduced in moment re-

sisting frames to increase their lateral stiffness. 

 

 

B.5 Member assessment and retrofitting 
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ybbRd,pb, fZM eÖ=                                                        (ɺ.7) 

 

ɺ.5.1 ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ 

 

(1) ʋ ɻʨʘʥʠʯʥʦʤʫ ʉʪʘʥʽ ʟ ɺʘʛʦʤʠʤʠ ʇʦʰʢʦ-

ʜʞʝʥʥʷʤʠ ʢʦʥʩʪʨʫʢʮʽʡ (SD LS) ʧʨʠ ʚʠʥʠʢ-

ʥʝʥʥʽ ʧʣʘʩʪʠʯʥʠʭ ʰʘʨʥʽʨʽʚ, ʧʦʣʠʮʽ ʽ ʩʪʽʥʢʠ 

ʙʘʣʦʢ ʥʝ ʧʦʚʠʥʥʽ ʚʪʨʘʯʘʪʠ ʩʪʽʡʢʽʩʪʴ ʧʨʠ ʧʦʟ-

ʜʦʚʞʥʴʦʤʫ ʟʛʠʥʽ. ʋ ʧʝʨʝʜʘʚʘʨʽʡʥʦʤʫ ʛʨʘʥʠʯ-

ʥʦʤʫ ʩʪʘʥʽ (NC LS) ʤʽʩʮʝʚʘ ʚʪʨʘʪʘ ʩʪʽʡʢʦʩʪʽ 

ʤʘʻ ʙʫʪʠ ʦʙʤʝʞʝʥʘ. 

 

(2) ʋ ɻʨʘʥʠʯʥʦʤʫ ʉʪʘʥʽ ʟ ʆʙʤʝʞʝʥʠʤʠ ʇʦh -

ʢʦʜʞʝʥʥʷʤʠ ʽ ɺʘʛʦʤʠʤʠ ʇʦʰʢʦʜʞʝʥʥʷʤʠ, ʚ 

ʢʦʣʦʥʘʭ ʥʝ ʧʦʚʠʥʥʘ ʚʠʷʚʣʷʪʠʩʷ ʪʝʢʫʯʽʩʪʴ ʤʘ-

ʪʝʨʽʘʣʫ ʘʙʦ ʚʪʨʘʪʘ ʩʪʽʡʢʦʩʪʽ. 

 

(3) ɼʽʘʛʦʥʘʣʴʥʽ ʟʚôʷʟʢʠ (ʨʦʟʢʦʩʠ) ʧʦʚʠʥʥʽ 

ʚʠʪʨʠʤʫʚʘʪʠ ʧʣʘʩʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʽ ʨʦʟ-

ʩʽʶʚʘʪʠ ʝʥʝʨʛʽʶ ʚʧʨʦʜʦʚʞ ʧʦʩʣʽʜʦʚʥʠʭ 

ʮʠʢʣʽʚ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʽ ʚʠʢʨʠʚʣʝʥʥʷ. 

ʋ ɻʨʘʥʠʯʥʦʤʫ ʉʪʘʥʽ ʟ ʆʙʤʝʞʝʥʠʤʠ ʇʦʰʢʦʜ-

ʞʝʥʥʷʤʠ ʚʠʢʨʠʚʣʝʥʥʷ ʤʘʻ ʙʫʪʠ ʚʠʢʣʯʁʝʥʝ. 

 

(4) ɼʦ ʧʦʣʠʮʴ ʽ/ʘʙʦ ʩʪʽʥʦʢ ʩʣʽʜ ʧʨʠʚʘʨʚʁʘʪʠ 

ʩʪʘʣʝʚʽ ʣʠʩʪʠ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʠh-

ʨʠʥʠ ʜʦ ʪʦʚʱʠʥʠ (ʧʦʢʘʟʥʠʢ ʛʥʫʯʢʦʩʪʽ). 

 

(5)  ʄʽʮʥʽʩʪʴ ʙʘʣʢʠ ʧʨʠ ʜʽʾ ʟʛʠʥʘʣʴʥʦʛʦ ʤʦʤʝ-

ʥʪʫ Rdpb,M ʚ ʪʦʯʮʽ ʧʣʘʩʪʠʯʥʦʛʦ ʰʘʨʥʽʨʫ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

B.5.1 General requirements 

 

(1) Beams should develop full their plastic 

moments without local buckling in the flange 

or in the web at the SD LS. Local buckling 

should be limited at the NC LS 

 

 

 

 

(2) At the LS of DL and of SD, axial and flex-

ural yielding or buckling should not occur in 

columns. 

 

 

(3) Diagonal braces should sustain plastic de-

formations and dissipate energy through suc-

cessive cycles of yielding and buckling At the 

LS of DL buckling should be avoided. 

 

 

 

(4) Steel plates should be welded to flanges 

and/or webs to reduce the slenderness ratios. 

 

 

(5) The moment capacity Rdpb,M  of the beam at 

the location of the plastic hinge should be 

computed as: 

ʜʝ:  

Ze  ʝʬʝʢʪʠʚʥʠʡ ʤʦʜʫʣʴ ʧʣʘʩʪʠʯʥʦʩʪʽ ʧʝʨʝʪʠʥʫ 

ʫ ʤʽʩʮ ̔ʧʣʘʩʪʠʯʥʦʛʦ ʰʘʨʥʽʨʫ, ʨʦʟʨʘʭʦʚʘʥ-

ʥʠʡ ʧʦ ʬʘʢʪʠʯʥʦ ʟʘʤʽʨʷʥʠʤ ʨʦʟʤʽʨʘʤ ʧʝ-

ʨʝʪʠʥʫ, ʽ 

 

fyb  ʛʨʘʥʠʮ ̫ʪʝʢʫʯʦʩʪʽ ʩʪʘʣʽ ʚ ʙʘʣʮʽ; ʜʣʷ ʩʪʘʣʽ 

ʽʩʥʫʶʯʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟʥʘʯʝʥʥʷ fyb ʤʦʞʝ ʙʫ-

ʪʠ ʧʨʠʡʥʷʪʝ ʨʽʚʥʠʤ ʩʝʨʝʜʥʴʦʤʫ ʟʥʘʯʝʥʥʶ, 

ʦʪʨʠʤʘʥʦʤʫ ʟ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʤʽʩʮʽ ʽ ʟ ʜʦ-

ʧʦʤ̔ʞʥʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, ʚʽʜʧʦʚʽʜʥʠʤ 

ʯʠʥʦʤ ʧʦʤʥʦʞʝʥʠʭ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʜʦʚʽʨʯʦʾ 

ʚʽʨʦʛʽʜʥʦʩʪ̔ CF, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ 

ʪʘʙʣʠʮʽ 3.1 ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʽʥʬʦʨ-

ʤʘʪʠʚʥʦʩʪʽ (ʜʠʚ. 3.5(2)ʈ); ʜʣʷ ʥʦʚʦʾ ʩʪʘʣʽ 

ʟʥʘʯʝʥʥʷ fyb ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʝ ʨʽʚʥʠʤ 

ʥʦʨʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʶ, ʧʦʤʥʦʞʝʥʦʤʫ ʥʘ 

ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʤʽʮʥʦʩʪʽ ɔov ʜʣʷ ʩʪʘʣʽ ʙʘʣʢʠ, 

ʚʠʟʥʘʯʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ EN 

1998-1:2004: 6.2(3), (4) ʽ (5). 

where: 

Ze  is the effective plastic modulus of the sec-

tion at the plastic hinge location, computed 

with reference to the actual measured size 

of the section, and 

 

fyb  is the yield strength of the steel in the 

beam; for existing steel, fyb may be taken 

equal to the mean value obtained from in-

situ tests and from the additional sources 

of information, appropriately multiplied by 

the confidence factor, CF, given in Table 

3.1 for the appropriate knowledge level 

(see 3.5(2)P); for new steel fyb may be tak-

en equal to the nominal value multiplied 

by the overstrength factor ɔov for the steel 

of the beam, determined in accordance 

with EN 1998-1: 2004: 6.2(3), (4) and (5). 
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(6) ɺʝʣʠʯʠʥʘ ʟʛʠʥʘʶʯʦʛʦ ʤʦʤʝʥʪʫ Edcf,M ʚ 

ʢʨʠʪʠʯʥʦʤʫ ʧʝʨʝʪʠʥʽ ʢʦʣʦʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

(6) The moment demand Edcf,M  in the critical 

section at the column face is evaluated as fol-

lows: 

ʜʝ: 

Mpl,Rd,b ʧʣʘʩʪʠʯʥʠʡ ʤʦʤʝʥʪ ʫ ʧʣʘʩʪʠʯʥʦʛʦ 

ʰʘʨʥʽʨʫ ʙʘʣʢʠ, 

 

Vpl,Rd,b  ʧʦʧʝʨʝʯʥʘ ʩʠʣʘ ʫ ʧʣʘʩʪʠʯʥʦʛʦ ʰʘʨʥʽʨʫ 

ʙʘʣʢʠ; 

 

ʝ    ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʣʘʩʪʠʯʥʠʤ ʰʘʨʥʽʨʦʤ ʙʘʣʢʠ ʽ 

ʧʦʚʝʨʭʥʝʶ ʢʦʣʦʥʠ. 

 

(7) ʅʝʦʙʭʽʜʥʠʡ ʤʦʤʝʥʪ Edcc,M  ʚ ʢʨʠʪʠʯʥʦʤʫ 

ʧʝʨʝʪʠʥʽ ʫ ʮʝʥʪʨʘʣʴʥʦʾ ʣʽʥʽʾ ʢʦʣʦʥʠ ʤʦʞʝ ʙʫ-

ʪʠ ʨʦʟʨʘʭʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ: 

where: 

Mpl,Rd,b is the beam plastic moment at the beam 

plastic hinge, 

 

Vpl,Rd,b is the shear at the beam plastic hinge; 

 

 

e  is the distance between the beam plastic 

hinge and the column face. 

 

(7) The moment demand  in the crit ical 

section at column centreline may be calculated 

as follows: 

ʜʝ  dc  ʚʠʩʦʪʘ ʧʝʨʝʨʽʟʫ ʢʦʣʦʥʠ. 

 

ɺ.5.2 ʅʝʩʫʯʘ ʟʜʘʪʥʩ̔ʪɹ ʝʣʝʤʝʥʪʫ ʧʦ ʜʝʬʦʨ-

ʤʘʮʽʷʭ 

 

(1) ʅʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥ-

ʪʽʚ ʧʨʠ ʥʝʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʷʭ ʚ ʪʨʴʦʭ ɻʨʘ-

ʥʠʯʥʠʭ ʉʪʘʥʘʭ (LS) ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ, ʷʢ ʟʘ-

ʟʥʘʯʝʥʦ ʚ ʥʘʩʪʫʧʥʠʭ ʧʘʨʘʛʨʘʬʘʭ. 

 

(2) ʅʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʩʪʠʢʽʚ ʙʘʣʦʢ  ̔ʢʦʣʦʥ ʧʨʠ 

ʥʝʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʷʭ ʤʦʞʥʘ ʧʨʠʡʤʘʪʠ ʧʦ 

ʪʘʙʣ. B.6 (B.6.2.1) ʟʘ ʫʤʦʚʠ, ʱʦ ʩʧʦʣʫʯʝʥʽ 

ʝʣʝʤʝʥʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ, ʟʘʟʥʘʯʝʥʠʤ ʫ 

ʪʘʙʣ. B.6. 

 

 

(3) ɻʨʘʥʠʯʥʽ ʥʝʧʨʫʞʥʽ ʜʝʬʦʨʤʘʮʽʾ ʟʛʠʥʘʻʤʠʭ 

ʙʘʣʦʢ  ̔ʢʦʣʦʥ ʚʠʨʘʞʘʶʪʴʩʷ ʯʝʨʝʟ ʚʝʣʠʯʠʥʫ 

ʢʫʪʘ ʦʙʝʨʪʘʥʥʷ ʢʽʥʮʷ ʝʣʝʤʝʥʪʘ ʧʨʠ ʜʦʩʷʛʥʝʥʥ ̔

ʧʣʘʩʪʠʯʥʦʛʦ ʩʪʘʥʫ, ʷʢ ʚʝʣʠʯʠʥʫ, ʢʨʘʪʥʫ ʢʫʪʫ 

ʧʦʚʦʨʦʪʫ ʭʦʨʜʠ  ʚ ʩʪʘʥʽ ʪʝʢʫʯʦʩʪʽ ʫ ʚʽʜʧʦ-

ʚʽʜʥʽʡ ʪʦʯʮʽ. ɼʣʷ ʙʘʣʦʢ  ̔ʢʦʣʦʥ ʟ ʙʝʟʨʦʟʤʽʨ-

ʥʠʤ ʦʩʴʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ , ʱʦ ʥʝ ʧʝʨʝ-

ʚʠʱʫʻ 0,30, ʚʝʣʠʯʠʥʘ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʨʠ 

ʥʝʧʨʫʞʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʱʝʚʢʘʟʘʥʠʭ 

ʪʨʴʦʭ ɻʨʘʥʠʯʥʠʭ ʉʪʘʥʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦ-

ʚʽʜʥʦ ʜʦ ʪʘʙʣ. B.1 

 

 

 

 

where dc  is the column depth. 

 

B.5.2 Member deformation capacities 

 

 

(1) The inelastic deformation capacities of 

structural members at the three LSs may be 

taken as given in the following paragraphs. 

 

 

(2) The inelastic deformation capacities of 

beam-to-column joints may be taken equal to 

those given in a Table B.6 (clause B.6.2.1), 

provided that connected members fulfil the re-

quirements given in the first five rows of Table 

B.6. 

 

(3) For beams and columns in flexure, the ine-

lastic deformation capacity should be ex-

pressed in terms of the plastic rotation at the 

end of the member, as a multiple of the chord 

rotation at yielding , at the end in question. 

For beams and columns with dimensionless 

axial load  not greater than 0,30, the inelastic 

deformation capacities at the three LSs may be 

taken in accordance with Table B. 1 

 

 

 

 

 

 


