Elastic Analysis of Reinforced Concrete Slab

Using Orthotropic Plate Theory
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ABSTRACT

Two-way concrete slab is often modeled as an orthotropic plate. In the modeling, flexural
rigidities of the slab which depend upon the re-bar quantity have to be taken into account.
Elastic equivalence technique in which the equilibrium and compatibility of the cross-section of
slab satisfied is utilized to determine the flexural rigidities. In the analysis Navier's method
is applied on the concrete slab with all edges simply supported under uniform lateral load. In
addition to the analysis using orthotropic plate theory, finite element method is also adopted to
suggest the finite element modeling and to investigate the applicability of the method. Results
obtained by both methods were compared and it is observed that the difference of the results
was increased as the ratio of re-bar quantity increased.
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A 2% (cm*”/m) 24.890 31.110 37.330
A3 (cm) 0.414 0.396 0.381

7 ol @
2HE (kg an 1445 1471 1490
A3 (cm) 0570 0.564 0.558

FEaL
BHE (kg -cm 1370 1358 1343
k] +37.7 +42.4 +465

2} (%)

TYE -52 -77 -99

E. = 251,000 kg/cm® , E. = 2,040,000 kg/cm*
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