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Method	
  of	
  Superposi/on	
  

Principle	
  of	
  Superposi3on:	
  
Deforma3ons	
  of	
  beams	
  subjected	
  to	
  
combina3ons	
  of	
  loadings	
  may	
  be	
  
obtained	
  as	
  the	
  linear	
  combina3on	
  of	
  the	
  
deforma3ons	
  from	
  the	
  individual	
  
loadings	
  

Procedure	
  is	
  facilitated	
  by	
  tables	
  of	
  
solu3ons	
  for	
  common	
  types	
  of	
  
loadings	
  and	
  supports.	
  

See	
  Appendix	
  D,	
  Page	
  A28	
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Sample	
  Problem	
  9.7	
  

For	
  the	
  beam	
  and	
  loading	
  shown,	
  
determine	
  the	
  slope	
  and	
  deflec3on	
  at	
  
point	
  B.	
  

SOLUTION:	
  
Superpose	
  the	
  deforma3ons	
  due	
  to	
  Loading	
  I	
  and	
  Loading	
  II	
  	
  as	
  shown.	
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Sample	
  Problem	
  9.7	
  

Loading	
  I	
  

Loading	
  II	
  

In	
  beam	
  segment	
  CB,	
  the	
  bending	
  moment	
  is	
  zero	
  and	
  
the	
  elas3c	
  curve	
  is	
  a	
  straight	
  line.	
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Sample	
  Problem	
  9.7	
  

Combine	
  the	
  two	
  solu3ons,	
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Applica/on	
  of	
  Superposi/on	
  to	
  Sta/cally	
  Indeterminate	
  Beams	
  

Method	
  of	
  superposi3on	
  may	
  be	
  applied	
  to	
  
determine	
  the	
  reac3ons	
  at	
  the	
  supports	
  of	
  
sta3cally	
  indeterminate	
  beams.	
  

Designate	
  one	
  of	
  the	
  reac3ons	
  as	
  
redundant	
  and	
  eliminate	
  or	
  modify	
  the	
  
support.	
  

Determine	
  the	
  beam	
  deforma3on	
  without	
  
the	
  redundant	
  support.	
  

Treat	
  the	
  redundant	
  reac3on	
  as	
  an	
  unknown	
  
load	
  which,	
  together	
  with	
  the	
  other	
  loads,	
  
must	
  produce	
  deforma3ons	
  compa3ble	
  
with	
  the	
  original	
  supports.	
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Sample	
  Problem	
  9.8	
  

For	
  the	
  uniform	
  beam	
  and	
  loading	
  shown,	
  
determine	
  the	
  reac3on	
  at	
  each	
  support	
  and	
  the	
  
slope	
  at	
  end	
  A.	
  

SOLUTION:	
  
Release	
  the	
  “redundant”	
  support	
  at	
  B,	
  and	
  find	
  deforma3on.	
  

Apply	
  reac3on	
  at	
  B	
  as	
  an	
  unknown	
  load	
  to	
  force	
  zero	
  displacement	
  at	
  B.	
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Sample	
  Problem	
  9.8	
  

Distributed	
  Loading:	
  

	
  At	
  point	
  B,	
  

€ 

yB( )w = −
w
24EI

x 4 − 2Lx 3 + L3x[ ]
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Sample	
  Problem	
  9.8	
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Sample	
  Problem	
  9.8	
  

From	
  sta3cs,	
  

For	
  compa3bility	
  with	
  original	
  supports,	
  yB	
  =	
  0	
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Sample	
  Problem	
  9.8	
  

Slope	
  at	
  end	
  A,	
  


