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O j iResearch Objectives
 Account for the statistical dependence between the limit-states by using the matrix-based system reliability (MSR)p y g y y ( )

method to compute the system failure probability and its sensitivitiesp y p y
 Employ a random vibration theory that predicts the dynamic response of a structure under random vibrations 

in stochastic manner in order to satisfy probabilistic constraints 

Reliability-Based Design Optimization (RBDO) Matrix-based System Reliability (MSR) MethodReliability Based Design Optimization (RBDO)
 Component RBDO

Matrix based System Reliability (MSR) Method
 To compute the probability of general system events Component RBDO  To compute the probability of general system events

in a uniform manner by use of simple matrix calculationin a uniform manner by use of simple matrix calculation

d ddependent

independent

S t RBDO c : event vector p : probability vector

p

 System RBDO c : event vector         p : probability vector
S : given an outcome of Common Source Random Variable(CSRV)S : given an outcome of Common Source Random Variable(CSRV) 

Parameter Sensitivity of System ReliabilityParameter Sensitivity of System Reliability
St ti ti ll d d t t Statistically dependent components

System Reliability-Based Topology Optimizationy y p gy p

Obj ti i i i l V( )Objective: minimize volume V(ρ) Discrete Representation of a Stochastic Process
Limit-States :  Ci

t =120
p

 Stochastic excitation can be discretized and represented in terms p
of a finite number of standard normal random variables

Random Loads :
F~(F1,F2,F3)~N(100,10), N(0,30), N(0,40)( 1, 2, 3) ( , ), ( , ), ( , )
Load Cases : Response of linear system to Gaussian excitationResponse of linear system to Gaussian excitation

Failure Probability
x0 : threshold value

Example : Linear oscillator subjected to stochastic process 
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Conclusion and Future work
Ongoing research

Conclusion and Future work
SRBTO/MSR th d i bl t h dl th t ti ti l d d SRBTO/MSR method is able to handle the statistical dependence
between multiple limit states

Discrete 
between multiple limit-states

 Discrete representation method of a stochastic process will be
element

 Discrete representation method of a stochastic process will be 
employed to predict dynamic response of a structure in topology i i iemployed to predict dynamic response of  a structure in topology
optimization

 Topology optimization 
d b bili ti t i toptimization

Continuum under probabilistic constraints
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