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An Analytical Investigation on the Flexural Behavior of FRP Reinforced Concrete
Slab by Orthotropic Plate Theory

Kyong-Wook Son’, Jae-Ho Jung**, Sang-Kyoon Jeong**, Soon-Jong Yoon™ T, Seungsik Lee

ABSTRACT

In this study, analytical investigations on the flexural behavior of FRP reinforced concrete slab were
discussed. In the derivation of analytic solution, the FRP reinforced concrete slab was modeled as a structural
orthotropic plate. To determine the flexural rigidities of an orthotropic plate model, the elastic equivalence
method was employed. In the finite element analysis, the approximate method to determine the rigidity matrix
of orthotropic plate element was also suggested using the elastic equivalence method. The results obtained by
the analytical solution and the finite element analysis were compared with that of experiment.
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Table 1 Slab dimension and GFRP Re-bar guantity
Width Length

b a
(cm) (m)

. Depth
Specimen 2
No. d A¢ (em’)

{em)

12.85
(6EAX3)

17.13
(8EAX3)

21.43
(10EAX3)

100 4

100 4

100 4
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Load - Deflection Relationship Table 2 Deflection at cracking load
Specimen : Slab No. 1
X P 6(’)’
Specimen No. (tond) (mm)
= Theory Exp. FEM
- ! 4.11 0.98 1.15 1.21
0 -
fg 2 4.26 1.98 1.54 1.77
bt 3 4.64 2.43 1.68 1.95
0
T Table 3 The maximum deflection
i Levy Mathod
’ 8
Specimen Prax (n:‘::;
No. {tonf)
0 20 il L] &) on 120 :nmly Expu FEM
Deflection, (mm)
. 1 21.59 103.50 93.03 91.10
Fig. 5 Comparison of load-deflection relationship of slab No.l.
2 25.00 99.38 95.91 95.00
3 23.42 75.43 73.26 77.23
Load - Deflection Relationship
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