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Rational selection of equivalent cross beam system width
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(1 College of Engineering, South China Agric. Univ., Guangzhou 510642, China;
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Abstract: The transfer slab is generally replaced by equivalent cross-beam systems when the integral structure
of a tall building is computed. In this study, partial analytical computation of the transfer slab with the Finite
Element Method was done, the factors influencing the width of equivalent beam were found, and the width of
the equivalent beam was obtained by reverse calculation according to the principle of equivalent rigidity. The
conclusion was that the main influencing factors were the span and thickness of the slab, and that the ideal

computing formula for the width of the equivalent beam was exponential fimess depending on whether there ex-
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isted concentrated load or uniformly distributed load.
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Fig. 1 Outline of calculating width of equivalent cross beam system
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Tab. 1 Values in uniformly distributed load

1/b $8%314 exponential fit

h/1 f/m b/1 b/1 RHHLA linear fit 1/b
0.250 0.035 0.285 0.239 3.514 3.500
0.200 0.047 0.420 0.448 2.381 2.368
0.175 0.056 0.516 0.553 1.938 1.948
0.150 0.073 0.631 0.657 1.585 1.603
0.125 0.105 0.763 0.762 1.310 1.318
0.100 0.172 0.910 0.866 1.099 1.084
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Tab. 2 Values in concentrated load

h/l f/m b/1 L /b /b HEELA

linear fit exponential fit
0.250 0.042 0.381 0.356 2.622 2.584
0.200 0.059 0.526 0.544 1.901 1.907
0.175 0.075 0.619 0.639 1.615 1.638
0.150 0.103 0.72 0.733 1.386 1.407
0.125 0.154 0.830 0.827 1.205 1.209
0.100 0.265 0.943 0.922 1.060 1.038
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Tab. 3 Values of equivalent beam widths & corresponding to slab spaoces between supports L,

BREHHRIERAT acting in ¢

HEPHFEIMEMAT acting in P

Ly/m
f/m b/m b/l f/m b/m b/1
10.0 0.035 2.846 0.285 0.042 3.814 0.381
7.5 0.034 2.909 0.291 0.041 3.881 0.388
5.0 0.036 2.809 0.281 0.044 3.673 0.367
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