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A Study of the Advanced Composite Material Slab for Light
Weight of Tall Building

Bong-Koo Han'

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 treated as a special orthotropic plate to
obtain more accurate result. For each panel, the deflection under the dead and live loads is compared, since both
tensile and compressive strengths of the composites are far more higher than those of concrete. All types of sandwich
panels considered, except one case, have self-weights less than one tenth of that of the reinforced concrete slab, with
deflections less than that of the reinforced concrete slab.
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Fig. 1. Simple supported RC slab bridge
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Table 1. Deflection ratio of F.D.M to Navier solution

ED.M. / Navier solution
) Y 075 | 225 | 375 | 525 | 675
0.6 1.0050 | 1.0030 | 1.0030 | 1.0030 | 1.0050
1.8 1.0010 | 9.9989 | 0.9994 | 0.9998 | 1.0010
3.0 1.0010 | 0.9989 | 0.9989 | 0.9993 | 1.0010
42 1.0010 | 0.9998 | 0.9994 | 0.9998 | 1.0010
54 1.0050 | 1.0030 | 1.0030 | 1.0030 | 1.0050
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Table 2. Self-weight ratio R.C. slab to composite sandwich panel
Type R.C. Slab Comp. Panel 1 Comp. Panel 2 Comp. Panel 3 | Comp. Panel 4 | Comp. Panel 5
h 0.321 0.2722 0.2417 0.2202 0.1428
h, 0.14 0.318 0.2670 0.2350 0.2120 0.118
hf 0.008 0.0026 0.0033 0.0041 0.0248
D, 5.3810 E+6 2.9457E+6 2.9301E+6 2.9447E+6 2.9588E+6 3.2394E+6
D,, 2.1557E+5 9.7762E+5 9.7245E+5 9.7730E+5 9.8195E+5 1.0750E+6
D, 9.0616E+5 5.2866E+5 5.2587E+5 5.2849E+5 5.3100E+5 5.8136E+5
D¢, 2.0640E+6 7.1650E+6 7.1271E+5 7.1627E+5 7.1968E+5 7.8793E+5
D(N/m?) 3430 271.1 267.79 276.38 290.62 546.98
D+L (N/m?) 5830 2671.1 2667.7 2676.4 2690.6 2946.9
Maximum deflection 95.34 94.66 95.05 94.88 94.93 94.97
Deflection ratio 1 0.9920 0.9969 0.9951 0.9957 0.9961
Self-weight ratio 1 12.65 12.81 12.41 11.80 6.27
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