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A Study on the Vibration Calculation Method
of Portal Frame Structure with Variable Sections
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ABSTRACT

[n this study, some theoretical equations are derived to calculate natural frequencies and
their modes of a portal type derrick system and developed a computer program to carry
out their calculations. The ship's sturct ures, such as funnels, upper decks, derricks, en-
gine structures, shaft systems suffer local vibrations of the ship.

The exciting forces of vibrations are induced by the bearing force and the surface force
of propeller or by the main engine,

For solving the vibration problem of rigg ngs like the derrick system the natural frequ
ency of its system must be exactly estimated as far as Possible and its resonance condition
must be kept out of the normal engine operating speed range.

When some severe résonances are encountered after the shi ps launching, it may be requi-
red a tremendous cost to amend their condition.

A experimental model of the portal type derrick is made, which is composed of two
posts and a truss. This experimental model is excited by an e]ectrical—magmt, and its
vibration responses are measured with the strain gage system. From these measurements,
the natural frequencies of the model are found out,

The calculating results of the model by the developed computer program are compared

with those of measured values of mode] experiment, and they show fairly good agreements.
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Table 2. Natural frequencies of the test model
ORDER QMEGA CIRCULAR FREQUENCY FREQUENCY
SQUARE FREQUENCY PER SEC. PER MIN.
61 0.8223604E 07 0.2867683E 04 0.4564062E 03 0.2738437E 05
62 0.1766678E 07 0.1329164E 04 0.2115432E 03 0.1269259E 05
63 0.1258123E 07 0.1121661E 04 0.1785180E 03 0.1071108E 05
64 0.8670894E 06 0.9311763E 03 0.1482014E 03 0.8892084E 04
65 0.4923087E 05 0.2218803E 03 0.3531337E 02 0.2118802E 04
66 0.8871195E 04 0,9418701E 02 0.1499034E 02 0.8994203E 03
Table.3. Vibratory modes of the test model
No.64 VIBRATION MODE
1.0000000 -0.6103992 0.0470727 3.3277740 -0.8871393
0.0941307 6.0122280 -0.8546457 0.141159% 8.1996441
-0.5674800 0.1881427 9.2452126 -0.1093157 0.2350675
8.7873478 0.4168288 0.2819180 6. 7835493 0.9042464
0.3286792 3.4941101 1.2607412 0.3753343 -1.3018284
1.4324777 0.4296290 -3.1527448 1.4341142 0.3706124
-4,2194185 1.4348004 0.1432987. -4,2188330 1.4346776
-0.1435921 -3.1510234 1.4337492 -0,3708866 -1.2989929
1.4318416 -0.4298773 3.4944754 1.2600148 -0.3755525
6.7818737 0.9036410 -0.3288679 8.7841454 0.4164587
-0. 2820803 9.2413445 -0.1093767 -0.2352049 8.1959610
~0.5672892 -0.1882542 6.0093794 -0.85427717 -0.1412424
3.3261390 -0.8867054 -0.094 1867 0.9994931 -0.6100856

=0, 0471005
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No.65 VIBRATION MODE
1. 0000000 -0.6427076 0.3421987 3.7126164 -1, 1419246
0.6843933 7.7092130 -1.1991367 1. 0265765 125689104
-1, 7182021 1.3687382 17.8866959 -1.8058891 1.7108881
23.2823753 -1.7722864 2.0529861 28.1124794 -1.63143.44
2.3950362 32.9806213 -1.4007757 2.7370553 37.2845917
-1, 0457063 3.1360149 22 1110739 1}.6012535 3.5890217
T.5627T298 -0. 1971921 3.8023782 =T T18RTH 0.2068646
3802277 =22 5678106 U, 1U9071 5.5881023 =37, 1342117
1. 0553208 3.1319241 -35.09650-42 L hlod el 2. 7361110
285011572 1.63498451 25412180 ~23.3173816 1.7745696
2.0622718 17.9314316 1.8118025 1.7102981 -12.5973892
1.7229099 1. 3682883 ST.72508.03 5026283 1.0262321)
3.T195587 11141677 U.684104%l -1.0015887 6438137

—

No.6t VIBRATION MODE

1.0000000 -0.6529398 -0, 00580 14 3.8348560 -1,2233841
-0.0116021 8.2687H016 =G -0.0171129 14,0226192
-2, 1184630 -0.0232103 20, 8379890 -2, HAIRTS -0.0290184
28.6168594 -2.6946945 -1, 0318150 36.9805371 -2, 8605685

-0.0106591 15.7622833 -2.97 11678 -0,10161728 36, 2682618
-3.0158801 0.0H33076 56, 1958619 -3.0146432 =0 . U434505
56.8050110 -3.0134607 =0, 0084827 56,552978% 3. 0122695
.0312160 56.312575 1 -3.0110965 00879560 56.0113751
2. 0097599 U, U7R0672 1, 5300023 -1 Ae81 148 U 6h52 10
36 7767258 -2 3590684 S BYRIVISH 2RIB6EET -2 6827533
0.0150946 20,7518342 PRI Y RN IERWAY 139276028
=2 LOARIGH 0.0327165 8, iusie] SLUTRLEEL (. 0245552
CRUAETS 1T g ndies LLnaiee ] U, 60178887
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Table 4. Comparisson of calculated and measured frequencies of the.

experimental model

No. of Measured and caleulated Meas. value o 0
Cal. valye 100 | Remarks
mode value (Hz) %
Measured 14.88 \
66 99.23
Calculated 14.99 B
Measured 35.00
65 99.15
Calculated 35.30
Measured 143.00
64 96.50
Calculated 148.20
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A Study on the Calculation of Forced Torsional Vibration
with Damping for the Marine Diesel Engine Shafting by
the Mechanical Impedance Method
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