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Topic	  5	  	  
Cross-‐sec-on	  classifica-on	  
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Basis	  of	  sec*on	  classifica*on	  
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Basis	  of	  sec*on	  classifica*on	  

§  As	  the	  plate	  elements	  are	  rela-vely	  thin,	  when	  loaded	  in	  
compression	  they	  may	  buckle	  locally	  	  	  

§  The	  tendency	  of	  any	  plate	  element	  within	  the	  cross	  sec-on	  to	  
buckle	  may	  limit	  the	  axial	  load	  carrying	  capacity,	  or	  the	  
bending	  resistance	  of	  the	  sec-on,	  by	  preven-ng	  the	  
aVainment	  of	  yield.	  	  	  

§  Avoidance	  of	  premature	  failure	  arising	  from	  the	  effects	  of	  
local	  buckling	  may	  be	  achieved	  by	  limi-ng	  the	  width-‐to-‐
thickness	  ra-o	  for	  individual	  elements	  within	  the	  cross	  
sec-on.	  	  

This is the basis of the  
section classification approach 
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Classifica-on	  

"   EC3	  defines	  four	  classes	  of	  cross	  sec-on.	  	  	  
"   The	  class	  into	  which	  a	  par-cular	  cross	  sec-on	  falls	  depends	  

upon	  	  
" slenderness	  of	  each	  element	  (defined	  by	  a	  width-‐to-‐

thickness	  ra-o)	  	  
" the	  compressive	  stress	  distribu-on	  	  
"   Classes	  are	  defined	  in	  terms	  of	  performance	  

requirements	  for	  resistance	  of	  bending	  moments	  

Sec*on	  Class	  
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Sec*on	  Class	  

Sec*on	  Class	  
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Classifica-on	  process	  

Limi-ng	  width-‐to-‐thickness	  ra-os	  for	  	  sec-ons	  refer	  Table	  5.2	  
EN	  1993:11:2005	  

Classifica-on	  process	  follows	  five	  basic	  steps	  

"   Evaluate	  the	  slenderness	  ra-o	  (c/T	  or	  d/t)	  
"   Evaluate	  the	  parameter	  ε	  
"   Determine	  the	  class	  of	  that	  element	  based	  on	  limi-ng	  

value	  of	  thickness	  ra-o.	  
"   Classify	  the	  complete	  cross-‐sec-on	  according	  to	  the	  least	  

favorable	  classifica-on	  

Section Class 

Limi*ng	  width-‐to-‐thickness	  ra*o	  	  
Sec*on	  Class	  



12/14/11 

6 

Limi*ng	  width-‐to-‐thickness	  ra*o	  	  
Section Class 

Limi*ng	  width-‐to-‐thickness	  ra*o	  	  
Section Class 
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Limi*ng	  width-‐to-‐thickness	  ra*o	  	  
Sec*on	  Class	  

14 

•  Structural	  sec-ons	  may	  be	  considered	  as	  an	  assembly	  of	  individual	  plate	  
elements.	  

•  Plate	  elements	  may	  be	  internal	  or	  outstand	  	  
•  When	  loaded	  in	  compression	  these	  plates	  may	  buckle	  locally	  
•  Local	  buckling	  may	  limit	  the	  load	  carrying	  capacity	  of	  the	  sec-on	  by	  

preven-ng	  the	  aVainment	  of	  yield	  strength	  
•  Premature	  failure	  due	  to	  local	  buckling	  may	  be	  avoided	  by	  limi-ng	  the	  

width	  to	  thickness	  ra-o	  -‐	  or	  slenderness	  -‐	  of	  individual	  elements	  within	  the	  
cross	  sec-on.	  

•  This	  is	  the	  basis	  of	  the	  sec-on	  classifica-on	  approach.	  	  
•  EC3	  defines	  four	  classes	  of	  cross-‐sec-on.	  	  	  
•  The	  class	  into	  which	  a	  par-cular	  cross-‐sec-on	  falls	  depends	  upon	  the	  

slenderness	  of	  each	  element	  and	  the	  compressive	  stress	  distribu-on	  

Summary	  
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Thank  You 


