
AUE806

Advanced 

1. Tont

each) 

 

 

 

 

 

 

2. Critic

Limit po

axis 

Bifurcat

Let  su

abr

T

T





z

Ku q

z q

z q













 

 

0 

d Topics in Vehic

i diagram (4

Geometric

and/or rota

Material 

viscoelasti

Force B.C

follower fo

Displacem

cal Points: R

oint: path c

tion point: t

uch that 

0

0 bifu

rupt tr

dt d

d







 

 

Kz

q K

q

q



ansiti

cle StructureAn

4 pts) nonlin

 nonlinearit

ations, Line

Nonlinearit

icity, creep,

. Nonlinear

orces 

ent B.C. No

Response po

continues w

two or more

: symm0

0 limit

urcation or 

d d



 

 

 

Kz

u q

on from one

nalysis 

nearity rela

ty: Large str

arized preb

ty: Structu

, or inelastic

rity: pressur

onlinearity: c

oint at whic

ith no bran

e paths cros

metric

isol
t point

mu

branching p

T

T

T d









z

z K

z K u

e deformati

Midterm

ationship (6 

rain (over 5

bucking 

ures under

c rate effec

re loads of 

contact pro

ch K become

ching, but t

ss and there



0

lated
10  

ultiple

isolat

p

point
multi

T d



 





u z q

on mode to

pts), classi

5%), Small s

rgoing non

cts 

fluids, gyr

blem, conta

es singular 

tangent is n

e is no uniqu





0

ted

pts

10 pts 
iple



 another mo

fication (2 p

strains but f

nlinear ela

oscopic and

act problem 

(structural i

normal to λ(

ue tangent 

s

ode

 

05

pts) exampl

 

finite displa

asticity, pl

d non-cons

instability) 

(control par

5/23/2018 

2 

le (2 pts 

cements 

lasticity, 

ervative 

(10 pts) 

rameter) 



AUE806

Advanced 

3. Seth-

suppose

:  realm

0 

d Topics in Vehic

-Hill (SH) F

e that the ax

l number, w

cle StructureAn

Family: Defi

xial stretch i

which is usu

nalysis 

ne a set of 

is defin

ually chosen

 

Midterm

finite strain

ne the axial

n to be an in

n measures 

l strain as 

teger in the 

e

that depend





1

range 2,

m
m

m

 




05

d on one par

2

 

5/23/2018 

3 

rameter 

 

 



AUE806

Advanced 






PK2

Alman

suppose

Biot







 


no need

Green

general

 

4. 

0 

d Topics in Vehic






1

Cauchy

nsi-Hamel

e 

Cauchy

J













s

U diag

diag 1

d to solve L

Cauchy

l stress mea





cle StructureAn


 

1

1 2 3

Cauchy

, , ,

R T

J 

  

 







s F F

s

s

R R


 

1 2 2 3, ,

Lyapunov-ty

sure co

B B

m

s s 



 U F F

nalysis 

T

A T

B

B

J

J

s







  



 

 

s F F

s diag

R s

3 3

1

ype equation

,

njugate to t

B

T

s

J



 



 F

Midterm



1

1

1 2 3

1

, ,

1

2

T

B B B

J

J

s s s

J











 





FsF

F

U

1

n

the SH strai

T J sF U





1 1

1

,

A T

R R

 

 

 



 



F s F

diag

U

 

1

n :m
i

J

e 





UsU di




1 2 3

1

, , ,

J

  

 U

 

2
1 1 2

1

,

mm
i

s

J s

 



iag

05

, J  R I

2 2
2 2 3 3,s s  

5/23/2018 

4 

1 2 3  

 

 

 



AUE8060 Midterm 05/23/2018 

Advanced Topics in Vehicle StructureAnalysis  5 

 

 
 

 

2 2

2

2

load control 0 0

state control 0 2 0

displacement control 0

0
modified 

strategy constraint equation rate for

state control
0

m

n n

T T
n n n n ref n

T
n n n

T
n n n n ref

n n ref

c l

c l u

l

c l u

l u

      

       

    

     

  

u u u u u

u u

u u u

u




 

   

 

 

2

2

22 2 2

0

1 1
arclength control , 0 0

1 1
0 0

0global hyperelliptic control

local hyperelliptic control

n

n

T
n n n n n n n n n

n n

T
n n n n n n n

n n

T
n n n n n n

n

c s l l
f f

s l l
f f

a b l

a

  

 








            

          

     

u
u

u

u v u v u

v u v S u

u u





    

     
2 2

22 2 2

2 2 0

0
T

n n n n n

a b

b l



 

   

     

uu

u u S u u



 


