Substructuring Formulations
(Linear, Statics)
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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) @

“4) ®

(6)

A C/(S)

r=1st r=2nd

substructure
Assume 1 substructure only

[K] {z} = {F}

Keg K \(Zg) (Fs - (D)
Kig Kit ‘ Z) \F - 2

Solve Z; from Eq(2) D Z, =[K, ] '(F, - K ,Z,)

Substitute Eq. (3) into Eq. (1) =
KBB'ZB + KBI'ZI = FB

-(3)

Kpp-Zp + KBI'[(KH)_l'(FI - KIB'ZB)} = Fp

[KBB - Kp (KII)_I Kig |Zp = [FB - Kp (KII)_I FJ

or K_B-ZB :FB
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=Global # system
=Boundary Nodes

=Interior Nodes

=local, substructure Numbering system

=element number
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Generalized to “NSU” substructures = r=1, 2, ..., NSU

Equation (3) becomes:
) CINIG) (" ()
Z, = [KII I (FI K3 'Zy ) - (6)

Equation (5) becomes:

7 () Mg 1 (0
Ky =Kg —Ky K, Kpy -(7)
- () r r r)— r
Fy :FB( : _KBI< )KII( : IF}( : -(8)
_ NSU __
Then: Kz = ZKB(V) -(9)
r=1
o NSU__
Fs=YFs" - (10)
r=1
Now solve: []_Q;}Z = I*TB -(11)
Notes:

Nearly dense, sym. (or
unsym), Non-singular

| =" =
(a) lKB J'ZB =Fy

pund O]

(b) Z, 1sasubset of Z;

(©) * assume each node has 1 dof.
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[K]-z=f
112 7 .. 2
110 5 4 3 (F
88 1
K| =
[ ]orzg. 66
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Use MMD, or ND...

switching rows &
columns (pivoting)

IPERM

K] =

Given

Non-Singular

s 1
A =
L1154
switching rows/ ‘J

columns will
add "Fills"!

ete’ +4

A= Evalues = — 2> AL=0 & =5
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