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Critical Load of Simply Supported Circular Plates Under
Linear and Uniformly Distributed Load

ZHANG Feng-hua, ZHAO Jun-hai, WEI Xue-ying, LI Qiao-yan
(School of Architectural Engineering, Chang’an University, Xi’an 710061, Shaanxi, China)

Abstract: The plastic critical analysis of simply supported circular plates based on unified yield
criterion under linear and uniformly distributed load was carried out, and two forms of loads were
considered. The unified solutions which consisted of a series of analytical solutions based on
different yield criterions were obtained and the relative curves between critical load and parameter
value were also gained. The results of this paper can be used in the different materials of the same
tension and compression strength by choosing different parameter values in the unified solutions.
The solution of Mises criterion is a special case of the unified solutions. From the unified
solutions, correct understanding the material strength and reasonable applying the yield criterion
are very important to bring out latent potentialities in material strength. It has profitable
economic benefits in the engineering applications.

Key words: unified yield criterion; critical load; simply supported circular plate; linear and uni-

formly distributed load

0 8 = DU L &8 — o BE PR A5 20 A 1 IR TE B — £ 2 A
A

TR BR AT . R AE S A e 2 PR T [ AR Y A

[ B S AR v Tz W T R — s A 43 A H AR FRA7 2 0 B /b SCHRES I rb R AT 7 J630 i 7 e 17 i 26K

PR T 48 0F 78 43 & #5015 B2 T RE AT L = L A3 2 25 FE AL TR AE F R 0 B8 PR AR B 23 #r  SCHR L9 v
£ [E 24 & R Tresca #1 Mises i R4 1F . 55— & iR K HI Mises Jii IR S5 A4 53 BT 1716 2k F 2 A fip 284

%5 B #7:2007-08-14
ESTEB JH 5w S5 AR 2 A} o L BRI 42 501 H (20040710001)
EER A KRR 9825 . & Il L& A T2¢ M1, E-mail : airmoon128(@ tom. com,



% 4 YW

A s B A AR A B R R T T 69 AR AT 83

TR SRR . S T 585 R SR A TR RE L T
i TR 2 oK 40— i i v U BF 5 1 fig S 15
PR 2 A R A 4y 28 R4 T 9 2R A A R 2 A )
A% 08 T BRI 2 RO 0l 4 i T RS
— i

1 Z—ERRA&EN

G — i A 7 DU XY B T R O YL 25 T
PERIAE BTk B A BN h M Sr i . B Rk
KN

F:m_ﬁ(/)aszag):ag m\m;ﬂh @D
F,:%_i_b(aﬂfbaz)—m:a\- 62251;63 (2
A0 Sk S b TE) 32 0 ) B A 1E Ny %)
ﬁﬂﬁﬂiﬂﬂfﬂﬁﬁfhﬂﬁﬁﬂﬁfﬁﬁ
X T A B - TN 7 [R) A8, 28— e Al o D) AT LA 3
~H
_ 03 __ o1 +03
F=yg, T 2 =0 (3)
O 01 +63
KBY G5 — Jett g HE W) AE o V- TAT A2 R ) R, 7T

FRZE LI 1, st ok 8 — Jai JIiR 7 D0 o 1) — i i IR 4k
B TN A X AT RLIE TN IR E R
AP EAR B AR, 2 6=0 BN Tresca HEN] ;0=
L. OBy U8 1 7 J A 05 &= 0. 5 W) 3 JF Mises
JEIRMEN] . 6 7€ 0 51, 0Z BB AL T — R FI £ L 4h
o 1 e D

(a) 70 T 4% PR 2%

(o)X 1) 3% ) % PR 2k

B1 Z—ERAENNRTERT
Fig. 1 Series of Yield Surfaces of Unified Yield Criterion
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Fig. 2 Simply Surpported Circular Plate Under Linear
and Uniformly Distributed Load
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Fig. 4 Simply Supported Circular Plates Under Linear and
Uniformly Distributed Load (the 2nd Load Form)
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Tab. 1 Relation of Critical Load g and Parameter b
b 0.0 0.1 0.2 0.3 0.4 0. 53k 0.6 0.7 0.8 0.9 1.0
S 1F | | 0.6712 | 0.6587 | 0.647 6 | 0.637 5 | 0.6285 0.620 1 0.6125 | 0.6056 | 0.599 1 | 0.5932 | 0.587 7
EIE| ¢ | 3.9998 | 4.078 4 | 4.149 8 | 4.217 2 | 4.277 9 [4.337 1(4.339 8)| 4.391 4 | 4.4413 | 4.4900 | 4.534 3 | 4.576 5
gof | -] 0.7399 | 0.7283 | 0.717 8 | 0.708 3 | 0.699 6 0.691 6 0.6842 | 0.677 4 | 0.6709 | 0.6651 | 0.659 6
I ¢ | 3.9999 | 4.0713 | 4.137 4 | 4.198 3 | 4.255 2 4.308 7 4,359 3 | 4.4062 | 4.4519 | 4.4927 | 4.532 6
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