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Elasto—plastic Shear Buckling Strength of Square Plates with Reinforced Square Holes
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Elasto-plastic shear buckling of square plates containing reinforced square
holes is investigated analytically. The perforated plates are subjected to uniform
shear stress or uniform shear deformation, and are simply supported, clamped or mixed
supported on all four edges. Ratios of the hole diameter to the plate width,a/8,
are 0.15,0.3,0.5,0.7 and 0.85. The influence of location and shape of reinforcement
around the square hole or diagonal sections of the plate and loading conditions on
buckling strength are considered. Relationships are presented between the buckling
strength of plates, the size of the hole , width and depth of the reinforcement.

For the elastic and elasto-plastic buckling, increasing the depth of the reinforcement
is much more effective than the width. In the location of the reinforcement, the
diagonal sections are effective for the small holes and the edges of the square holes
are effective for the large holes,and the both reinforcements are most effective for

all sizes of hole.
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() Uniform shear stress (b) Uniform shear deformation

Fig.1 Perforated plate subjected to shear
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Fig. 3 Coordinate of perforated plate
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a) Uniform shear deformation

Fig. 7(a) Spread of plasticity (2b/ £ =0. 10, h/t=8)

THEUBRAREOE DI E EFFILL D R
BT 5720, EBEBEXMAIRPEFBIREL Y K&
ottt lBbhad, XAGRHEBBIURIHEBRL
B R AR I AR B IE SRR L ¥ K& W,

4. BHEROIENY
IS OIS Y RENISTREOL THT L THh50
T, FNOEHEMELZEBRRTH D, LT CREFTSR

e, Lok &, HHREE L BIES O’ Y OfRIco
WCERT D,

Fig. T(a) B L O (b) WCERBME L OR8N £
Ba/9=0.3,0.507 OEMHARL L OLEMHMR. AR
B L O ENHEROBHEROILS Y 2Rd, RIXSH
HHEOHFEEZFIRL T8 IV TRLTWS, BY
DEENTVWAIEROAOBRIFIERSBR LA ER
B RY, ZORBEERBIIRXTERT BT KD

—211—




Q Q Q Q
@k | @k | B | E
e
_a Q Q Q Q
¢ ¢ | [/ 4 4
; : ¢ Reinforcement of
Unreinforcement hole crganent of Gapool ot ot hole edge and
l1agonal section
B 0.1728 M 0.5615 M 0.2226 Wosiss Q
B 0.3569 é‘ B oe26 q, B 0.4534 59’; @ 0.6557 Qp
BF 04959 P B3 0.7373 B 0.5357 B4 0.7443 é
FH 0.5668 B3 0.7975 EH 0.5766 EH 0.8031 4
1 o.6101 [ 0.8516 g (I 0.6200 g 0 0.8640 %
0.3
HAlY
‘. / llllljt‘:" ;.x T Y u"]\“ll‘ / ’,z l]‘\},;
1 Wb [ BEnEE
£ 7 A / i.l ! HE
I 0.0839 M 0.3272 0.0907 0.3461
& 0.1673 g- B o427 - 0.1691 5& B 0.4288 59-
BE 02270 9P B3 04639 Qp 02341 P B 04700 P
) 0.2661 i 0.4928 g B3 0.2784 B 0.5061
(T ©-3060 (I 0.5300 M 0.3126 (Il 0.5465
0-5 !} /
T | l:
7
R 0.0343 W 0.1286 I 0.0330 W 0.1317
B 0.0488 é— @ 0.1506 - 700554 - 01630 -
B3 0.0632 P [ 0.1806  9Qp B 0.0698 Qp o195z Qp
3 0.0776 g 0.2023 0.0842 fH 0.2168 gl
[ 0-0921 (] 0-2239 (I 0.0915 i3 | (I 02457 :
0.7 ; |
il
v

b) Uniform shear stress

Fig. 7(b) Spread of plasticity (2b/ ¢ =0. 10, h/t=8)
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Fig. 10 Ultimate shear strength of square plate with square hole
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