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The Influence on Elastic Beam for Natural Frequency
of Composite Sandwich Plate

Lee, Bong-hak’ -+ Won, Chi-moon” - Lee, Jung-ho™ - Kim, Seong-whan™"

ABSTRACT

For each construction material used, there is certain theoretical limit in sizes. For tall building
construction, the reduction in slab weight is the first step to take in order to break such size

limits. In this paper, the feasibility of such objective is proven and given by numerical analysis
result. For a typical building slab, both concrete and advanced composite sandwich panels are
considered. The concrete slab is freated as a special orthotropic plate to obtain more accurate

result. Any method may be used to obtain the deflection influence surfaces needed for this
vibration analysis. Finite difference method is used for this purpose, in this paper. The influence
of the modulus of the foundation on the natural frequency is thoroughly studied.
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Table 1. Deflection Ratio of Navier to F.D.M
(10X 10 mesh size)

F. D. M/NAVIER

W | 675 | 295 | 375 | 525 | 675
X(m)

06 | 1005 | 1003 | 1.003 | 1003 | 1.005

18 | 1.001 |0.9998 | 0.9994 | 0.9998 | 1.001

30 | 1.001 | 0.9993 | 0.9989 | 0.9993 | 1.001

42 | 1.001 |0.9998 | 0.9994 | 0.9998 | 1.001

54 | 1.005 | 1.003 | 1.003 | 1.003 |1.005
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Table 2. Flexural Stiffness (Unit : N - m)

Type Sandwich panel
Concrete
Stiffness Type 1 Type 2 Type 3 Type 4 Type 5
Height he 0.14 0.4630 0.3550 0.2980 0.2620 0.2370
(m) h¢ ) 0.0011 0.00185 0.00265 0.00335 0.00415
Weight | Core 350 29.632 22.72 19.072 16.768 15.168
(kg/m®)| Face 4.29 7.215 10.335 13.065 16.185
Dn 5381013.50 3502847.56 3451719.17 | 3429166.23 3435699.65 | 3466960.02
D22 2155713.75 2259821.97 2226836.81 2212286.77 2216501.47 | 2236668.48
D12 906163,38 264367.24 260508.46 258806.33 259299.41 261658.68
Des 2064038.75 501641.71 494319.60 491089.78 492025.41 496502.17
Table 3. Deflection at Center Slab
A} 4] Concrete Type 1 Type 2 Type 3 Type 4 Type 5
k/Dn 1 10.29 11.65 11.94 11.69 11.20
1 0.2510E-01 | 0.1735E-01 | 0.1735E-01 | 0.1744E-01 | 0.1743E-01 | 0.1737E-01
5 0.1270E-01 | 0.1115E-01 | 0.1115E-01 | 0.1121E-01 | 0.1120E-01 |} 0.1116E-01
11 0.1098E-01 | 0.1025E-01 | 0.1025E-01 | 0.1030E-01 | 0.1029E-01 | 0.1026E-01
21 0.1029E-01 | 0.9883E-02 | 0.9886E-02 | 0.9932E-02 | 0.9929E-02 | 0.9894E-02
51 0.9847E-02 | 0.9647E-02 | 0.9650E-02 | 0.9695E-02 | 0.9692E-02 | 0.9657E~-02
99 0.9695E-02 | 0.9567E-02 | 0.9570E-02 | 0.9614E-02 | 0.9611E-02 | 0.9577E-02
498 deXxw | 0.9545E-02 | 0.9493E-02 | 0.9478E-02 | 0.9540E-02 | 0.9537E-02 | 0.9503E-02
* AAFH =LA E AF/A=XT A5
Table 4. Deflection Ratio of Sandwich to Concrete. (sandwich/concrete)
A} % 1) Type 1 Type 2 Type 3 Type 4 Type 5
k/Du 10.29 11.65 11.94 11.69 11.20
1 0.6889 0.6867 0.6884 0.6889 0.6873
5 0.7946 0.7932 0.7961 0.7961 0.7939
11 0.8457 0.8441 0.8473 0.8481 0.8449
21 0.8757 0.8749 0.8783 0.8792 0.8757
51 0.8968 0.8959 0.8995 0.8995 0.8959
99 0.9103 0.9099 0.9133 0.9133 0.9102
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Table 5. Natural Frequency (Unit :

rad/sec)

T
WD ype Concrete Typel Type2 Type3 Typed Typeb
11
1 05661E+01 | 0.6107E+01 | 0.6122E+01 | 0.610BE+01 | 0.6109E+01 | 0.6120E+01
5 0.6573E+01 | 0.7835E+01 | 0.7868E+01 | 0.7850E+01 | 0.7851E+01 | 0.7865E+01
11 0.7023E+01 | 0.8200E+01 | 0.8238E+01 | 0.8219E+01 | 0.8220E+01 | 0.8235E+01
21 0.7112E+01 | 0.8358E+01 | 0.8398E+01 | 0.8378E+01 | 0.8330E+01 | 0.8395E+01
51 0.7171E+01 | 0.8464E+01 | 0.8505E+01 | 0.8486E+01 | 0.8487E+01 | 0.8502E+01
99 0.7191E+01 | 0.8500E+01 | 0.8542E+01 | 0.8523E+01 | 0.8524E+01 | 0.8539E+01
Table 6. Natural Frequency Ratio(concrete/sandwich)
Type
WD Typel Type2 Type3 Typed Typed
11
1 0.9270 0.9247 0.9268 0.9267 0.9250
5 0.8389 0.8354 0.8373 0.8372 0.8357
11 0.8565 0.8525 0.8545 0.8544 0.8510
21 0.8509 0.8469 0.8489 0.8487 0.8472
51 0.8472 0.8432 0.8450 0.8449 0.8434
99 0.8460 0.8418 0.8437 0.8436 0.8421
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