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SUMMARY :

Several simple exam?le problems have been provided demonstrating the
application of the multiple source capability of MSC/NASTRAN rigid format
solution 30. In particular, the effect of various amounts of cross corre-
lation of the input sources is investigated. It is shown through the
examples that the peak value of output dis-placements, stresses, etc. may
occur_for values of cross correlation other than that resulting from fully
correlated sources.

DISCUSSION:

The MSC/NASTRAN com?uter program provide a means of obtaining both direct
as well as modal solutions for complex structures subjected to arbitrary
excitations. In particular, the rigid format frequency response solution
30 provides for the post-processing of frequency response data to obtain
output responses of various specified variables for response to Gaussian
random vibration excitation. Also, the inputs to various points can be
correlated arbitrarily as the user desires. It is the purpose of this
paper to present examples wherein the effect of varying the correélation of
the inputs to the various support points of a structure is examined and
the effect on output variables is determined.

Usually, structures subject to random vibration testing are analyzed as
supported on a fixture, which is attached to a vibration exciter.” If the
rigidity of the fixture is high enough as to decouple its modes from the
response of the structure, the vibration inputs to the structure in
question are fully correlated. Thus, the analyst ignores all questions
concerning the possible correlation, or lack of correlation, of the
inputs. He assumes that the structure is attached to a very large seismic
mass, and excites the seismic mass by a force proportional to the mass and
to the desired input power spectral density.

However, if the structure is large enough so that its supports are fairly
discrete from each other, than it is clear that the flexibility of the
support structure must be taken into account in analyzing the response of
the structure itself (i.e., the modes of the fixture and structure will be
coupled). It is also apparent that the actual inputs to the support
points of the structure affixed to its next assembly may be correlated to
a lesser degree than the simple analysis would indicate.” It is possible



to examine the potential difference in output variable response as a
function of the degree of correlation of the inputs, although the actual
correlation of the inputs may be unknown. Thus, the bounds on output
responses can be established.

In order to conduct this study, it is necessary only to depart slightly
from the normal MSC/NASTRAN random analysis solution procedure. Instead
of supporting the structure on one seismic mass of ten to the fourth or
fifth times the mass of the structure, equal seismic masses are attached
to each support point, of a combined magnitude equal to that of the usual
analysis. Then, the correlation of the sources are identified on the bulk
data deck input cards "RANDPS". Providing that the support offered by the
separate seismic masses does not lessen the rigidity of the support
offered by the usual single seismic mass ("RBARS" sometimes constrain the
in-plane motion of the structure), then it can easily be demonstrated
#see Appendix A) that the results of the two analyses will be identical
or a positive (+1) correlation of all of the inputs. The uncorrelated
case (all cross coupling terms null) is a mean solution, and the results
for negatively or positively correlated inputs will be greater or lesser
than the uncorrelated values.

Several examples are included in Appendix A.
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Result, Fors emmg.zcsqm Plode.) AT

{correlated input with one mass

point rms value*
6 . 1.17
7 1.17
10 1.34
11 1.34
14 1.17
b §1 1.14

scorrelated input with four masses

point - rms value
& 1.17
7 1.17
iQ 1.34
11 1.34
i4 1.17
15 1.17

Juncorrelated irput

point rme value
& .672
7 .672
10 .691
11 - &71
i L&72
is C . &72

possstively correlated input

roint ms value
s i.17
7 1,14
10 1.34
il 1.34
13 1.17
is 1.17

zo-relat=d on oonosite =Tases

szint rms valiue
& S22

T C o222

AL 1.97e—-4
i3 1.97e-4
i4 o222

15 22

L4
teorrzlstes on opposite cormers

point rms value
& « 200

7 « 200

10 «20e-4
i1 1.98e-4
14 « 200

15 « 200

# positive crossings it

13.0
13.0
14.5
14.5
13.0
13.0

# positive crossings
13.0
15.0
14.3
14.5
13.0
13.0

# positive crossings
13.1
13.1
14.4
i4.4
13.1
13.1

# pesitive crossings
iZ.0

13,0
14.5
4.5
13.0

13.0

# positive crossings
14,0
14.0
ig.7
13.2
14,0
14.0

# positive crossings
11.6
11.6
14.2
15.2
11.6
11.6



