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theorles and methods of stochastlc dynamlcs

[0 Further, to understand and carry out stochastic analyses m ternnis

of the low order statistical moments of linear structures expose dto-

random external dynamic loads or initial values.
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Motwatlon

‘C1v11 engineering structures are exposed to:
Wind, Waves, Earthquakes and Traffic, which are random in nature.

This means that: :
“the exact variation of the loads with time and spatial position on the structure
cannot be specified in the usual deterministic meaning.”

Instead, these loads are only known in terms of certain statistical measures such as
mean values, variances, spectral density functions etc.
“As a consequence, the dynamic nesponse ofstructure hecomes random as well”

Based on a statistical descrlptlon of the loads, the corresponding statistical measures
“of the response quantities such as stresses, deflections etc. are determined by the
stochastic dynamic analysis. :

Finally, based on the determined statistical measures a reliability analysis of the
structure is performed to decide whether or not it fulfills the spec ified safety
requirements (reliability analysis not covered here).
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Aim

At the end of the course the student is supposed to pos'ses kno!:vleoge' and underst_apcjiﬁg b

b of all concepts theorles and methods covered in the course :

Further that the student is able to apply the theories to the dynamlc anaiysw of

- stochastic exposed s 1mple linear structures.

in this course, only “y inear Stochastic Dynamics” is covered.
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- Application _

_ Ta?é _o:we 'us;f;:mdom vgbfatlon analysis?
Q .A'(:quii"ing random data
wl EStilﬁaiinag para_xhétersr'“of a structural system su"rl)jeétéd-‘to- randdrr.l. :e){cita:jati(_)-;-?.
= ‘,based on measur_éd' excitations and responses
Designing structural ai’;d mechanical sYsterri:é for random Environmients
Modifying a structure to reéis.t random vibrations

Structural health monitoring
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EVaIuati"on and Gradi'ng

PR

There are four evaluation crltena

1- Homework Assignments (10%)
-80 exercises in 13 series )
-each home-work sh,ould be delivered one week after assignment

2- Termpaper (0- 10%), A v
-a subject on application of random vibration in structural engineering
-a Powerpoint file should be prepared and' presented at the class in 15 min

- -a bnef report should be deilvered
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Introduction

Random vs Stochastic?

00 Both have same superficial meaning.

used for processes (Stochastic process).

<> The dynamic response at one instant of time t-is a random variable x{t) but thatt-he
uncertain history of response over a range of time values is a stochastic process fx(t3})

1

. C] ‘Rand(.).m is usually used for variables (Random variablé]._Stdchas-tic:j.is. usually .

(VAT linsls w8 ool L) 553 b8 5 50 oT a8 abud bilar f ped o3 wldeal LBk 3 £ ole daly bl LT clfiisla]

introduction

or t e e ety pea, R e Ty

m vibrations

ﬁando

O In the course of Structural Dynamics, various types of excitations is

structure are deterministic {functions of time).

Q Inpractice, many forms of excitations are described by their statistical
properties, then the system is said to be under random vibration ~> the
corresponding response is also described statistically =»We can predict the

" probability that the response in the structure exceeds a specified Jevel, |

01 The subject of random vibrations is concerned with finding out how the
statistical {or average) characteristics of the motion of a randomly excited
system depend on the statistics of the excitation and the dynamic properties of
the vibrating systern

Y

considered, all of them are deterministic (functions of time)=¥ the respons es of
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Normal distribution:
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