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Substructuring Formulations 

(Linear, Statics) 

 

Assume 2 dof per node

* All global boundary dof are numbered first

* For each substructure

=>Boundary dof are numbered first (start with dof 1)

=> Each element are numbered consecutive (start

with el.# 1, 2)
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Assume 1 substructure only 

 

[K] {z} = {F} 

 

- (1) 
 

- (2) 

 

Solve ZI from Eq(2)     BIBIIII ZKFKZ 
1

 - (3) 

 

Substitute Eq. (3) into Eq. (1)  

 

 KBB ZB KBI ZI FB

KBB ZB KBI KII  1
FI KIB ZB   FB

KBB KBI KII  1
KIB  ZB FB KBI KII  1

FI  4( )
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Generalized to “NSU” substructures  r=1, 2, …, NSU 

 

Equation (3) becomes: 
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Equation (5) becomes: 
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Now solve:    BBB FZK      - (11) 

 

Notes: 

 

(a)   )()()( r
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B FZK   

 

(b) 
)(r

BZ  is a subset of 
BZ  

 

(c) * assume each node has 1 dof. 

 

1 2 3 4 5 6 7 8 9 10

1 1
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, 2

nd 1, 2 2 2 1 1 2 2

2 1, 2 1, 2 2 2 1 1 2 2

3 2 2 2, 3 2, 3 2 2 3 3

4 2 2 2,3 2, 3 2 2 3 3

[K]= 5 1 1 1 1

6 1 1 1 1

7 2 2 2 2 2 2

8 2 2 2 2 2 2

9 3 3 3 3

10 3 3 3 3
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Nearly dense, sym. (or 

unsym), Non-singular 
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  fzK   
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switching rows &

columns (pivoting)

Use MMD, or ND...
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