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Advanced Composite Material Slabs for Tall Buildings
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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
weights less than one tenth of that of reinforced concrete slab, with deflections less than that
of the concrete slab. The cost analysis result and manufacturing methods will be reported
later.
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T 1. {0° 90° 0%} Special orthotropic laminated plate
d7lel FEE AT INM*E Astato 2 3o A% L T Navier st wjmsie] 8
1o vdeudd, & A9 ply$AE 0.00125m, B #BH4L 75mx6mE g 228 ¢
10x10e.82 BEoslY meshB U e HAZE viastd),

¥ 1. Navier®] @i} 8383 & Guj(10X10 mesh size)

F. D. M/NAVIER
0.75 2.25 375 5.25 6.75

06 0.1005+01 }0,1003+01 0.1003+01 |0.1003+01 | 0.1005+01
1.8 0.1001+01 10.9998+00 {0.9994+000.9998+00 | 0.1001+01
3.0 0.1001+01 }0.9903+00 | 0.9989+00 | 0.9993+00 | 0.1001+01
4.2 0.1001+01 {0.9998+00 {0.9994+00 | 0.9998+00 | 0.1001+01
54 0.1005+01 10.1003+01 | 0.1003+01 {0.1003+01 | 0.1005+01 |

Y(m)
X{m)
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a9 3. Cross section of the slab with unit width
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a9 4 ua =R J4
X 2. A4 A5 8¢
Type . .
Concrete | Sandwich 1 | Sandwich 2 | Sandwich 3 | Sandwich 4 | Sandwich 5
h 0.3217 0.2722 0.2417 0.2202 0.1428
he 0.14 0.3180 0.2670 0.2350 0.2120 0.118
ht 0.00185 0.0026 0.00335 0.0041 0.0248
Dn 538101350 | 2945750.902 | 2930167.914 | 2944783.644 | 2958801.736 | 3239405.017
D2 2155713.75 | 977622.824 | 972451.247 | 977301.887 | 981954.185 | 1075079.952
Diz 906163.38 | 528667.198 | 525870.593 | 528493.682 | 531009514 | 581368.153
Dss 2064038.75 | 716509.984 | 712719.697 | 716274.798 | 719684.531 | 787937.548
2% | N/m* 3430 271.112 267.79 276.385 290.624 546.98
(D) |kg/m* 350 27.66 27.33 28.20 29.66 55.81
3% | N/m° 5830 2671.112 2667.790 2676.385 2690.624 2946.98
(L+D) |kg/m” 594.90 272.56 272.22 273.10 274.55 300.71
HdA A
0.9534E-2 | 0.9466E-2 | 0.9505E-2 | 0.9488E-2 | 0.9493E-2 | 0.9497E-2
(F94d, m
) ] 1 0.9929 0.9969 0.9951 0.9957 0.9961
AZH] 1 12.65 12.81 12.41 11.80 6.27

*

AZu=FZAYE AF/AN=HA AF
AAu=MEYx HNA/ZZYE A [3F1+D) &4 $4H]
8= = 6.4kg/m’X9.8m/sec’ X 0.318m+1950kg/m’ X 9.8m/sec’ X 0.00185m+2400 N/m’

= 2455.298N/m? [Sandwich 1] 3% A4t o]
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