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Reinforced Concrete Flat Plates
Under Combined In-plane and Out-of-plane Loads
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ABSTRACT

Numerical studies are performed to investigate the behavior of flat plates under combined in-plane and out-of-plane
loads. The numerical model is verified by comparison with experiments for plates simply supported on four edges.
Through study on different load combination and loading sequence, the critical load condition that governs the
strength of the flat plate is determined. Parametric studies are performed to investigate the buckling coefficient and

the effective flexural rigidity so that the moment magnification method is applicable to the flat plates
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Nga) | LyGmmy | L, /L, L./h P.(kNimy | P UNmy | qkPa) | f!(Mpa) | E.(Mpa)
Cl 1829 10 2698 0.0 0.0 73.88 2521 21300
[ 1829 10 27.06 0.0 6539 5259 2527 21400
&3 1829 10 27.14 657.8 6578 69.16 2544 21720
&) 1829 10 27.34 0.0 3424 52.50 2494 19200
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Mpa | Mpa ["ar a5 i 3
Ci 450 | 620 | 0383 0383 0383 0383 219 56.8 156 50.5
(&) 450 | 620 | 0385 0.385 0.385 0385 19.7 57.6 134 513
C6 450 | 620 | 0386 0386 0386 0386 18.1 56.1 11.0 498
[ 450 | 620 | 0389 0.389 0.389 0.389 178 56.3 115 500
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) ( CL’;) ¢ CL"J’) Li/Ls | hem) | f.(Mpa) | E.(Mpa) 5523 vhek8} % (kPa)
PAI 600 | 600 i 17 2 23000 V.U 20
PAZ 600 | 600 ] 17 7] 23000 U-v 20
PA3 600 | 600 1 17 2 23000 V-B 20
PA4 600 | 600 ] 17 2% 33000 B-V 20
PBI 900 | 600 | 15 25 24 23000 V.U 20
PB2 600 | 900 | 067 25 p] 23000 V-U 20
PB3 900 | 600 | 1.5 25 2 23000 | V_B(P,P,~1. 1) 20
PB4 500 | 600 | 1.5 25 2 23000 | V-B (PuP,=05 1) 20
PBS 900 | 600 | 15 25 2 23000 | V_B(P,P=1.05) 20
PCI, PC2,PC3 | 600 | 600 1 17 24 23000 VU 10,20, 30
PDI, PD2.PD3 | 900 | 600 | 1.5 25 b 23000 V-U 10, 20,30
PEL, PE2, PE3 | 1200 | 600 2 35 % 23000 V_U 10, 20. 30
PF1, PF2, PF3_| 600 | 900 | 067 25 24 23000 V_U 10, 20, 30
PG1, PG2, PG3 | 600 | 900 | 0.67 15 24 23000 V_U .
PH1, PH2, PH3 | 600 | 600 1 17 35 28000 V_U Z
PIL, PI2, P13 | 600 | 600 1 20 24 23000 V_U =
PIT, PI2.PI3 | 600 | 600 I 15 24 23000 VU .
PKI, PK2, PK3 | 600 | 600 1 135 24 z3ooo VU .
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