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ÎMonte Carlo approaches use random 
sampling to simulate physical 
phenomena

ÎThey have been used to simulate particle 
transport, risk analysis, reliability of 
components, molecular modeling, and 
many other areas



ÎConsider a cantilever beam with a load (F) 
applied at the end

ÎAssume that the diameter(d) of the beam 
cross section, the load(F), and the elastic 
modulus(E) of the beam material vary from 
beam to beam (L is constant ɀ10 
centimeters)

ÎWe need to know the character of the 
variations in the displacement (d) of the end 
of the beam
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ÎIf F is the only random variable and F 
has, for example, a lognormal 
distribution, then the deflection will also 
have a lognormal distribution

ÎBut if several variables are random, then 
the analysis is much more complication



ÎAssume/determine a distribution 
function to represent all input variables

ÎSample each (independently)

ÎCalculate the deflection from the 
formula

ÎRepeat many times to obtain output 
distribution



ÎAssume E, d, and F are random variables 
with uniform distributions

Variable a (minvalue) b (max value)

F (N) 1,000 1,050

d (m) 0.01 0.011

E (GPa) 200 210



length=0.1
force=1000+50*rand(1)
diameter=0.01+rand(1)*0.001
modulus=200e9+rand(1)*10e9
inertia=pi*diameter^4/64
displacement=force*length^3/3/modulus/inertia



length=0.1
nsamples=100000
for i=1:nsamples

force=1000+50*rand(1);
diameter=0.01+rand(1)*0.001;
modulus=200e9+rand(1)*10e9;
inertia=pi*diameter^4/64;
displacement(i)=force*length^3/3/modulus/inertia;

end



length=0.1
nsamples=100000
force=1000+50*rand(nsamples,1);
diameter=0.01+rand(nsamples,1)*0.001;
modulus=200e9+rand(nsamples,1)*10e9;
inertia=pi*diameter.^4/64;
displacement=force.*length^3/3./modulus./inertia;


