
VIB : DynamicVIB : Dynamic
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1.1. 8 respondents8 respondents

Most frequent combinations:Most frequent combinations:
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geometry,geometry,
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properties,properties,
boundaryboundary
conditionsconditions
andand
excitationsexcitations
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11
Make aMake a
model of themodel of the
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Obtain theObtain the
mass andmass and
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available)available)



88

Compute theCompute the
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equations ofequations of
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modalmodal
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Solve theSolve the
equations ofequations of
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each modeeach mode
separatelyseparately 

11  

11
Make aMake a
model of themodel of the
structurestructure



55

IdentifyIdentify
geometry,geometry,
materialmaterial
properties,properties,
boundaryboundary
conditionsconditions
andand
excitationsexcitations



44

Obtain theObtain the
mass andmass and
stiffnessstiffness
matrices (andmatrices (and
damping ifdamping if
available)available)



33

Solve theSolve the
equations ofequations of
motion formotion for
each modeeach mode
separatelyseparately
(time or(time or
frequencyfrequency
domain)domain)



88

Compute theCompute the
eigenfrequencieseigenfrequencies
and modeand mode
shapesshapes



22

Perform aPerform a
truncationtruncation
(keep only(keep only
thethe
importantimportant
modemode
shapes)shapes)



11  

55

IdentifyIdentify
geometry,geometry,
materialmaterial
properties,properties,
boundaryboundary
conditionsconditions
andand
excitationsexcitations



44

Obtain theObtain the
mass andmass and
stiffnessstiffness
matrices (andmatrices (and
damping ifdamping if
available)available)



11
Make aMake a
model of themodel of the
structurestructure



88

Compute theCompute the
eigenfrequencieseigenfrequencies
and modeand mode
shapesshapes



22

Perform aPerform a
truncationtruncation
(keep only(keep only
the importantthe important
modemode
shapes)shapes)



77

Project theProject the
equations ofequations of
motion in themotion in the
modalmodal
domaindomain



66

DetermineDetermine
the responsethe response
at specificat specific
dofs baseddofs based 

In order to compute the dynamicIn order to compute the dynamic
response of a structure, one needs toresponse of a structure, one needs to
(put in the right order)(put in the right order)
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(time or(time or
frequencyfrequency
domain)domain)
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DetermineDetermine
the responsethe response
at specificat specific
dofs baseddofs based
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responsesresponses
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Project theProject the
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motion in themotion in the
modalmodal
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66

DetermineDetermine
the responsethe response
at specificat specific
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responsesresponses
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responsesresponses

33

Solve theSolve the
equations ofequations of
motion formotion for
each modeeach mode
separatelyseparately
(time or(time or
frequencyfrequency
domain)domain)



Correct answerCorrect answer

55
Identify geometry, material properties, boundary conditions andIdentify geometry, material properties, boundary conditions and
excitationsexcitations 66

11 Make a model of the structureMake a model of the structure 55

44 Obtain the mass and stiffness matrices (and damping if available)Obtain the mass and stiffness matrices (and damping if available) 66

88 Compute the eigenfrequencies and mode shapesCompute the eigenfrequencies and mode shapes 44

77 Project the equations of motion in the modal domainProject the equations of motion in the modal domain 22

22 Perform a truncation (keep only the important mode shapes)Perform a truncation (keep only the important mode shapes) 33

33
Solve the equations of motion for each mode separately (time orSolve the equations of motion for each mode separately (time or
frequency domain)frequency domain) 33

66 Determine the response at specific dofs based on the modal responsesDetermine the response at specific dofs based on the modal responses 55
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2.2. 6 correct answers6 correct answers
out of 13 respondentsout of 13 respondents

using a convolutionusing a convolution
between thebetween the
impulse responseimpulse response
and the modaland the modal
forceforce

7 votes7 votes



analytically as aanalytically as a
function of thefunction of the
modal propertiesmodal properties
(mass, stiffness,(mass, stiffness,
damping) and thedamping) and the
modal forcemodal force

6 votes6 votes

using a numericalusing a numerical
integration schemeintegration scheme 0 votes0 votes

3.3. 0 correct answer0 correct answer
out of 11 respondentsout of 11 respondents



using a convolutionusing a convolution
between thebetween the
impulse responseimpulse response
and the modaland the modal
forceforce

11 votes11 votes

analytically as aanalytically as a
function of thefunction of the
modal propertiesmodal properties
(mass, stiffness,(mass, stiffness,
damping) and thedamping) and the
modal forcemodal force

0 votes0 votes


using a numericalusing a numerical
integration schemeintegration scheme 0 votes0 votes

The modal response in the frequencyThe modal response in the frequency
domain is computeddomain is computed

54%54%

46%46%

0%0%

The modal response in the timeThe modal response in the time
domain is computeddomain is computed

100%100%

0%0%

0%0%
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4.4. 0 correct answer0 correct answer
out of 9 respondentsout of 9 respondents

Correct answerCorrect answer

based on loss factors at the material levelbased on loss factors at the material level

What are the ways to introduceWhat are the ways to introduce
damping in the model ?damping in the model ?

self excitationself excitation

Rayleigh damping, loss factor, modal dampingRayleigh damping, loss factor, modal damping

Rayleigh damping, loss factor,HysterticRayleigh damping, loss factor,Hystertic

Raleigh damping , hysteritic damping (loss factor), modal dampingRaleigh damping , hysteritic damping (loss factor), modal damping

With external dampersWith external dampers

Viscous dampingViscous damping

EmpiricallyEmpirically

Loss factorLoss factor

RayleighRayleigh
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5.5. 10 correct answers10 correct answers
out of 12 respondentsout of 12 respondents

the last modethe last mode 1 vote1 vote

 the first modethe first mode 10 votes10 votes

a combination of alla combination of all
the modesthe modes 1 vote1 vote

6.6. 7 correct answers7 correct answers
out of 12 respondentsout of 12 respondents

the total mass ofthe total mass of
the structurethe structure
multiplied by themultiplied by the
ground accelerationground acceleration

4 votes4 votes

the mass of thethe mass of the
base of thebase of the
structure multipliedstructure multiplied
by the groundby the ground
accelerationacceleration

1 vote1 vote



the modalthe modal
acceleration factoracceleration factor
which is a functionwhich is a function
of the mass matrixof the mass matrix
and the modeand the mode
shape consideredshape considered
multiplied with themultiplied with the
ground accelerationground acceleration

7 votes7 votes

For a MDOF system, with dampingFor a MDOF system, with damping
modelled using a loss factor, after amodelled using a loss factor, after a
certain time, the impulse response iscertain time, the impulse response is
dominated bydominated by

8%8%

83%83%

8%8%

For base excitation problems (suchFor base excitation problems (such
as earthquakes), the modal force isas earthquakes), the modal force is
given bygiven by

33%33%

8%8%

58%58%
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