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Elastorplastic Shear Buckling of Clamped Square Plates

with Circular Holes

Minoru UENOYA and Masaki NAKAMURA

ABSTRACT

Elasto -plastic shear buckling strength and post-buckling behavior of

square plates

with circular holes are investigated experimentally. The plates are subjected to uniform in-
plane shearing deformations and clamped along plate edges. The circular holes are centrally
located. Ratios of the hole diameter to the plate length, d/g, are 0.3, 0.5 and 0.7.

Elastic stresses along the plate edges and the hole edges show reasonable agreement with

the results from finite element analysis except corners of

the plates. For elasto-plastic

buckling load, comparison of test with analysis shows good agreement. Experimental ultimate
loads of the plates with the ratio d/¢ =0, 0.3, 0.5 and 0.7 are 1.64, 1.62, 1.79 and 1.87 times

of the elasto-plastic buckling load, respectively.
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Fig.5 Stresses of unperforated plate
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0.7 0.45 0.15
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o= full yielding at section a-a’
&+ initial yielding at section a-a’
P = initiation of plasticity at hole edge
(tonf) (unperforated plate:initiation of
50 plasticity at center of plate)
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Fig.8 Load vs lateral deflection
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Fig.9 Load vs in-plane deformation

CEDLEREEANDEEII AL IDEEALD

na, 17, HELITERITobADDTRIGHEEREDHH
TR HOSFBOBABERTH - 12,

BB 2ROTEDE LT, Fig.8itiE P & EH}
T2 0 &K T P— o dlifi%, IFig. QMEP LE
RDOEAMEIE v DBR %2R P — 7 iR 27" 7,

P — y#ificis 1 2 ENOE AMEIE v i3 FBRiIC X -
THE U TSAEFELROEALOL , 0r 5 00 5 Ou BT



56

AL ->TEHLIZ D TDH B,

r= 0o ¥0rt8otow . (3)

2y 2 ¢

L e 2 R7% & BHEEY 1R S b X 5 s BED
DS DT X » THE L 2RO DS X Z 10 ton~40
ton CRIL & 5 cHENB D5, BizERRIE»& 3P —
7 BHRD T R0R0E L b D, L L, COMROE
{3 BPERETR T 45T % BRRE SR CEIN T BBIEIRDHEDS b i
IoTHELZ$DTH D, CORMDHNCHFET 2258
RUISAETEIC X > TET 2ENOIERiIC L > THNS b
DT, HEREICD 3 EBRE2EKRT A8 &1
Righ, BRICE > THEL 22EEIRERIC T 28R
L THL b /INE W, CHUT U CRBHERERIS, B
JRIC & > TEFREU ARE & BEROI itk - T
B2 HE L AHREIEREL T 5108, BRI 32
B DHEDS D 12 & - TH U 28585 %, 7 Dk
125 BRI EINAERIC & AEN SRR 2R3 Sk
J1035008 b RO E@IC § 2> & TR 2D
BIEELSEEINT % & 5 2l %2R, ciud, BYEEOHA
M h Ik > THEU 2B E IR OHEADE & &
YRR OMEADE S & T L Y B> T3 L
EDBEILND, FNWAII, CIiKEALETHAIL
FEIRIC X > THEL 2 $ O TIRWOT, mEfEcEH
RfRfE% &5 L EIFRHE TN, 1, EARDOP—0
iR % B2 & FMAIBE-> T B L5 IR A 5535,
P— r BHROME x> 5 RVIEBRERITH %, DT
25, WOMR] % ERECHHIE T 513 P — ¢ dhfg & 3L
RO EARIEDK T 2RI P — v HERONENE
PEL D EELLND,

FHABPEREIE (3T & B BT RRRIC X BB b
212D D & 5 s A AE I L, £12P—
0 HHR 2V TC S TREDOREREIT I - T Hh/8

-- initiation of plasticity at hole edge
P (unperforated plate:initiation of
(tonf) plasticity at center of plate)

30 a/t =0

d4/%=0.3

-

20

a/L=0.5

10 ?f

-

a/8=0.7

0 10 (mm?)

0

62
Fig.10 Load vs square of deflection
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Fig.12 Hole size vs buckling and
ultimate load

Table 2 Elasto -plastic buckling

load

hole size d2 0.0 0.3 0.5 0.7
analysis Pp (ton) 2935 21.04 1693 1346
experiment | P_ (ton) 2990 2470 17.30 1125

Py, Pso 1.00 072 058 046

Pex” Piro: 1.00 083 0.58 038

Pex” P 1.02 117 102 084

P,/ Py, 102 084 059 038
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Table 3 Ultimate load

hole size d/% 0.0 0.3 0.5 0.7
analysis P, (ton) 3159 2644 2101 1418
experiment | P (ton) 49.00 4000 31.00 21.00

Py, Py 1.00 0.84 067 045
Pue /P uco 1.00 082 063 043
P/ P, 155 151 148 148
P,/ P, 155 126 098 066
Pue/ Pex 164 162 1.79 1.87
P,/ Pey 1.06 107 121 126
P,/ Py 106 126 124 105

% Ppo: plastic failure load of unperforated plate without
strain hardening.
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