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Instability of Plates with Circular Holes (1st Report)
——The Moiré Method for Studying Buckling of Plates——

Kikuo Arrra and Yukio Funwara

Abstract

In the paper tests were carried out to examine the instability of perforated webs of plate

girders. The results are compared with numerical ones obtained for critical shearing stress of a

square plate with a central circular hole. The results show that a circular hole causes a great

reduction in buckling load.

Moiré method was applied to the observation of the deflection surface of the buckled plates.

As the contour lines of the deflection surface are able to be obtained easily by the use of Moiré,

the method seems to be useful for the estimation of buckling load.
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Table 3 Dimensions of test girders

Diameter of Flange Web Obeni -
Specimen hole Breadth Thickness Depth Thickness pening ratio
d b ty h -t dlh
09 150 12 350 2.3 0
SI1350=2.3- 90 150 12 350 2.3 0.257
175 150 12 350 2.3 0.5
0 150 12 500 2.3 0
SI500=2.3- 125 150 12 500 2.3 0.25
250 150 12 500 2.3 0.5
0 200 15 350 3.2 0
90 200 15 350 3.2 0.257
SI350=3.2- 125 200 15 350 3:2 0.357
175 200 15 350 3.2 0.5
250 200 15 350 3.2 0.714
0 200 15 500 3.2 0
SI500=3.2- 125 200 15 500 3.2 0.25
250 200 15 500 3.2 0.5
(in mm)
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Table 4 Experimental results

Buckling load
Diameter of Ratio of Calculated Experimental
Specimen hole hole dia. to

d (mm) web depth sf;';‘g’rl{e 4 Fixed | Knuckle point | 42 method

(ton) (ton) (ton) (ton)

0 0 12.4 19.4 18.8 19.5

SI350=2.3 90 0.257 9.7 — 17.4 18.0

175 0.5 6.7 — 11.3 12.3

0 0 8.6 13.5 20.7 20.0

SI500=2.3 125 0.25 6.7 — 17.8 17.9
250 0.5 4.6 - 11.4 9.3

0 0 33.1 51.9% 33.3 34.2

90 0.257 25.8 — 23.9 24.0

SI350=3.2 125 0.357 22.5 — 22.7 23.2

175 0.5 17.9 — 19.7 20.1

250 0.714 11.3 — 13.1 13.4

4} 0 22.8 35.7 36.8 40.8

SI500=3.2 125 0.25 17.8 — 33.0 34.1

250 0.5 12.3 — 19.2 19.7

(* in plastic region)
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(a) right panel

(b) left panel

(c) left panel

Phofo 4 Contour line system of the deflection
surface (SI500=2.3)
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opening ratio
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