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On the Bending Stress Distributions of Plate Beams
Having Circular Holes Unsymmetrically. |

Shinji Fukul, Satoshi Mikr, Mahito KunocI.

- ABSTRACT: Bending stress dis’tributions of plate beams having one circular hole of
radius R, or two holes on one side in regard to their central lines, were studied under
uniform bending moment. Analytical solutions were obtained by combining Suehiro’s and
Tuzi’s stress functions, using polar co-ordinates, or Jeffery’s function using bi-polar co-
ordinates, and compared with the photo-elastic “experimental results. Factors of stress
concentration obtained anlytically and.expérimental_ly_, agreed fairly with each other. Taking
distance between the central line and the center of hole as m R, then the facter of stress
concentration Va at the farthest peripheral point from the central line was expressed ap-
proximately as Na=3—1/(m+1), and NB at the nearest point as Ne=3+1/(m—1).
Point where the bending stress is zero, situated very near to the central line. (Received

May 31, 1951)
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—(n+ l)ef"‘l)“—— 1An[cosh(z+1Da

—cosh(z—1)al]+ 1 Ex[(n—1)sinh(r+ 1)

—(n—1)sinh(z—1)a]}cosn3]
1By=6sinh2a,/(1—cosh2a;, )? 14n=dApn
1A =3/(1—cosh2a,) |

e~"sinhnal, +nsinha,(zsinha; + cosha,)
sinh*z0t; — n?sinh?a,

1Ln =

AL a=an, —on kA B ERTHRA,

x iﬂi?cz{zﬁ'&gl%ﬁ?igﬁé%‘*kﬁ%ﬁ AEK2RD
TRE5.
+(ZX)r=aT[(1/2)sinha +K'( cosha

—cosfB)log( cosha¥cos,8)+ ZSinhae’"“l
+2r Ancosh(7+ l)a-l—u-Bnco_s'i;(l n
—1Da}cosnB] (a>0)

ar A;=e-(Ksinha,—e~*1/2)/sinh2a,

or B1= (K/2)cosh2a,tanha; — (sinh2a,

—1)/2sinh2a;

This document is provided by JAXA.



120 HREO K HCEALOS s RKEO 0 R 34 it T

“”"‘1{(726(" Datginhat; — coshnat; )+ 2K (net-Vosinhar + sinhna, )/n(n+1)}

2= nsinh2a, 4+ sinh27a;,
2= —e=nm{( ne("“’“’smhal-—coshnal)+2K( ne™+Velsinhay; + sinhna; ) [n(n—1)} -
St nsinh2a,; +sinh2za,
Rl o R ICBHBBIC Rk T HALA D 5 541 %N au Bo=6cosh2a;/{sinh2a;,(cosh2a; —1)}
MEERIC X hkobh, a>0 T, 2#C1=3/{sinh2a;(cosh2a;—1)} -
é(ﬁX)M=(!1fa2/61)[COSha+ anacbsha Con (72-—1)(72 +1-—ne"2‘”1+e"2"‘“)
+{2—zuBoot+24C sinh2a}cos M- n= sinh2nat; —nsinh2a;
S =1 (1 \p- (R4D) » (n+1)(n—1—ne**e-2n21 )
+n§=:2{(n+1)e n-18 _(—1 )¢~ (r+Da B | ;
+2HCnSinh(7l+ 1)0£+ 2MDnSinh(72 ] ’C’é 2. ‘
—1a}cosnB] '

(1951 4 5 A 31 A3ZH)

3
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