BERHMIAIE (LRI XMW wocs) 8 16 ¥ (1996)
Research Report. The Institute of Industrial Technology, Kangwon Nat’l Univ., Korea, Vol. 16, 1996

H7l" Hazio] e cheXx|=H M=Egx| ol of &

i

ZtE st HSsiAMe HE
olFs - ZNE" - HFY" - ol

Application of Simple Method of Vibration Analysis to the Simply
Supported Sandwich Panels with Point Mass/Masses

Jung-ho Lee’ + Seong-Hwan Kim™ - Kyoung-il Jung”™ - Bong-Hak Lee™

ABSTRACT

Many of the bridge systems, including the girders and cross-beams, and concrete
decks behave as the special othotropic plates. A method of calculating the natural
frequency corresponding to the first mode of vibration of beam and tower structures
with irregular cross-sections was developed and reported by D. H. Kim in 1974.
Since 1989, The author has extended this method to Vibration analysis of two
dimensional problems including composite laminates, and has reported at several
conferenes. Frequently, the bridge floor panels are supported by girders and cross
beams. Such panels as well as some of the building floor panels can be assumed as
simple supportd special orthotropic plates.

In this paper, the result of application of simple method of vibration analysis
developed by D. H. Kim, to the simply supported sandwich panels with point Mass/
Masses is presented.
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Table 1. w:- V ph, at center point
w c=bm/5m=1

N CASE A[CASE B B/A
0 7198.010
1 3419.996 | 3111.555 |0.9098
2 2418.281 | 2302.379 |0.9521
3 1974518 | 1910.082 {0.9674
5 1529.455 | 1498.989 {0.9801
7 1292.626 | 1274.096 10.9857
10 || 1081.488 | 1070.575 {0.9899
15 883.031 | 877.065 [0.9932
20 764.728 | 760.844 10.9949

Table 2. @+ V poh, at center point

w ¢=10m/5m=2
1N CASE A | CASE B BIA

0 4253.802

1 2768.805 | 2361.594 | 0.8529
2 1957.841 | 1799.506 | 0.9191
3 1598570 | 1509.467 | 0.9443
5 1238.247 | 1195.695 | 0.9656
7 1046.510 | 1020.517 | 0.9752
10 875573 | 860.214 | 0.9825
15 714902 | 706.483 | 0.9882
20 619.124 | 613.636 | 0.9911
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Table 3. @+ V ph, at center point
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w c=15m/5m=3

N CASE A | CASEB | A
0 3838.233
1 2781.433 | 2325.198 | 0.8360
2 1966.770 | 1789.126 | 0.9097
3 1605.861 | 1505.900 | 0.9378
5 1243.895 | 1196.173 | 0.9616
7 1051.283 | 1022.139 | 0.9723
10 879.566 862.349 | 0.9804
15 718.163 708.727 | 0.9869
20 621.947 615.798 | 0.9901

Table 4. w- \/_pTl, at center point
® c=20m/5m=4

N N\ | case A | case B | BA
0 3709.086
1 2799.853 | 2332.299 |0.8330
2 1979.795 | 1797.976 |0.9082
3 1616.496 | 1514.218 {0.9367
5 1252.132 | 1203.312 {0.9610
7 1058.245 | 1028.431 |0.9718
10 885.3911 | 8677.781 |0.9801
15 7229188 | 713.266 |0.9866
20 626.066 | 619.775 [0.9900

Table 5. w- V ph, at center point

w c=25m/5m=5
N CASE A| CASE B BIA

0 3660.223

1 2826.498 | 2343.298 |0.8290
2 1998.636 | 1809.835 |0.9055
3 1631.879 | 1525451 [0.9348
5 1264.048 | 1213.151 |0.9597
7 1068.316 | 1037.206 |0.9709
10 1893.8171 | 875426 |0.9794
15 ] 729.7985 | 719.7142 |0.9862
20 [632.0241 | 625.450 |0.9896
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Figure 4. @ V ph, at center point, when
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Figure 6. w -V oh, at center point, when
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Figure 7. w-V ph, at center point, when
c=a/b=4
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Figure 8. w-*V ph, at center point, when
=a/b=5
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