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ABSTRACT

Several reactor system components, such as heat exchange tubes, fuel fins, control rods,

and various instruments are beam-like components.

This study presents a simple solution

method for calculating the natural frequencies and modes of beams supported by linear

and

torsional springs and attached concentrated mass and rotational inertia at some

intermediate points. For a general multi-span beam, theoretical method is proposed to

the
nondimensional parameters,

analyze exact solution about

presented and discussed.
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vibrational

characteristics with respect to the

And the results obtained using the numerical models are
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Fig. 1 Multispan beams with concentrated mass
and rotational inertia
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Fig. 2 Kovats' model for vertical pump
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Table 1 Nondimensional natural frequency
coefficient £ of Kovats' Model

Analysis Pak'”’

Mode 1 1.58712 1.5871

Mode 2 454441 45444

Mode 3 7.15020 7.1502

Mode 4 10.28874 10.289

Mode 5 1338999 | ------
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Fig. 3 Elastically supported beam carrying a mass
at its free end

Table 2 Frequency coefficient 2 of an elastically
supported cantilever beam carrying a
mass at its free end

M/mi|Mode 1| Mode 2} Mode 3} Mode:4 | Mode 5

0.00 10.7957111.0260712.70148 | 5.66512 | 8.74388

0.01 |0.7942311.024832.69226 | 5.62839 | 8.70275

0.10 [0.78116]1.01574]2.62303 | 5.44897 | 8.45886

0.50 [0.73029]0.99055]2.46621] 5.15337 | 8.16105

'1.00 |0.6820010.977592.38788| 5.04657 | 8.07766
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F_‘ig. 4 Simply supported beam with spring at
intermediate points

Table 3 Frequency coefficient 2 of a simply sup-
ported beam with springs at inter mediate
points

Span|Mode 1| Mode 2 | Mode 3 | Mode 4 Mode 5

1 |3.14159] 6.28319 | 9.42478 | 12.56637 | 15.70796

2 14.13154] 6.28319 | 9.48512 | 12.56637 | 15.72092

3 [4.45929| 6.56216 | 9.42478 | 12.60443 | 15.72733

4 14.72019| 6.65119 | 9.54110 | 12.56637 | 15.73388

5 |4.94262) 6.73516 | 9.57031 | 12.62857 | 15.70796

Fig. 5 A beam supported by linear and rotational
springs and carrying a concentrated mass
at x=0.31/
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(b} Second mode shape

Fig. 7 Mode shape of the model of Fig. 5 (I)
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