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To= 2{[p5(p 3+ o (p*=5)b, ARo(p5 2o0 T 2 )]cosw
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+[—p4(az+252)~Ad(p4+1)]c0529+[——2 AR 3p +p3) (3.12)
2a 1
+ p;]un9—prd—2%)—Ad}
3 1 1 3 4\
Trp :[,2p5 (1—p*?) a;+ 98 (5—3p%) b,— A ARO( 0 +'§a"'p’5)]5m30
I 1 e 1,1 _ 3\
+[p4 (1~pHat . (2=p")b, Aa’( > T o at )]511129
1 1 /1 .
+[—-4ARMH~£f(24ﬂ%+2h)}m9 )
B S IEhE R A (o=1)#E R 2 R )45 &,
Op=—0a,;c0830—u,c0s20—a,cosfl—a,
Oo=—(a;+2b,+ AR,)cos30— (a,+ 2b,+ 2.Ad)cos26
+(a,— ARy)cosd— Ad +a, (3.13)
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BT W 8 R R GO, SR 1, 0cm, B B Eo=2.1x10%kg/em?, i1 44 L
=03, WAHE-~YEMIBLEL, BN 40cm. NEMBEETLEZ FRLGELL 38
M. W& N EEE A5, 0cm®, #ImBIEE 10, 42cm’, MR SHMER. 1
A, ENAEILRE S 2N foi =800kg/cm?, o3 = —600kg/cm®* Ty’ =400kg/cm?,
TEENB RGO . W RE W S 2 R & L 2.
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HER, mIpBEEL#HKRZFER R=
22.5cm, WEMEEHZ R &IERE Ry=25cm, fp-
O EBEAF =15cm®, WEMRHEE /=31.25
em*, BMEgE F=2 1X10%kg/cm?,

HMR(2.1), o™ SMXZHMa Trilth x5
WXz I .

(o)
2753

2X 400

fB2a= e Zpi= Tgoo4600~ 0 OTHS
a=14"52'
HR(2.2) %(2.3)4.
o= =908, 21kg/cm? g =—706,21kg/cm?

MTi#-B R B’ {4,

B= (0{ +0{*")=50ke/cm’,

B/ == (o ~0{= )= 806, 21ke/cm’

BB B{H T BRI AT (2. 20 B ay, 0, Bb, BB, RSHR(2.26)
SEMA 2 B R A, (2, 29) B AR L 20T 3 BAL 2 B FT . T R RITF £

#1 MmN ERANE
6° v 1p(cm) ve(cm) N (kg) Q (kg) M (kg-cm)
0 —0.03256 0 16872 ‘ 0 —10440
10 —0.03068 —0.00763 15747 —317.38 —9810.3
20 —0.02524 —~0.01434 12507 —596.50 —7997 .4
30 ~ —0.01692 —0.01932 7543.4 —803.66 —5219.9
40 | —0.00671 —0.02197 1454.3 —913.89 —1812.9
50) i 0.00416 —0.02197 — 5025.6 —913.89 1812.9
60 1 0.01437 —0.01932 —11115 - 803.66 ! 5219.9
70 [ 0.02269 —~0.01434 —15079 —~596.50 1 7997 .4
80 | 0.02813 ~0.00763 —19319 —317.39 % 9810.2
90 | 0.03001 0 —20444 0 10440
2 RE MR LRARZHE
0 0o(kg/cm?) og(kg/cm?) 7pb(kg/cm?)
0 —600.66 —857.28 0
10 —560.13 —797.83 —497.82
20 —443.42 —626.64 1 —935.60
30 —264.62 —364.36 l —1260.5
40 — 45.279 — 42.622 1 —1433 .4
50 188.13 299.76 | —1433.4
60 407.41 621.50 —1260.5
10 586.28 833.78 — 935.60
80 702.99 1055.0 | —~ 497.83
90 743.52 114.4 ; 0
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M RA NGRS ER 9 b, BUSmEh s F A AR ) 4 A 4 ZEE 10 1.

B2 A 11 PR BAA LGB R LN, Rz, Sk, ARz ]
N, LR ME 2 BRI G 1A . A e S A TR, A=16kg/cm®, LA
O 227 (WIEE d=25cm, RN Z . IR S INEi R AR Z R 7).

BB, Mk EE R=22 5cm, FUIMAHEF KRR Ro=25cm, Jnzih
(WIRER I BIF =15cm®, |EIPEES=31,25cm*, sifERBE=2 1X10%kg/cm?®,

BHEBRG.OWHERKG, a, o, o Kb, b, b, 7, REHER (3.11) H&E )
2RBRAT, HR (.13 WERS MBI LR Z R HHARTITH 3 K& 4 9.
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AT N8 NI B TLIN I 31 5547 563
#*3 mE B ERAE
0 vip(cm) vie(cm) N (kg) : Q(kg) : M (kg-cm)
0 0.00681 0 —13141 ; 0 3793.8
10 0.00613 0.00276 —12577 176.33 3441 .4
20 0.00420 0.00516 —10983 31647 2456.1
30 0.00133 0.00688 —8635.1 392.56 1040.4
40 —0.00200 0.00773 —5924.2 391.28 — 524.41
50 —0.00529 0.00766 —3279.0 316.57 ~1935.9
60 —0.00803 0.00676 ~1078.5 188.05 -2939.8
70 —0.00988 0.00521 417.82 35.838 —3381.7
80 —0.01065 £.06330 1109.7 ~107.09 —3$233.7
90 —~0.01031 0.00131 1057.2 ~212.19 —2589.9
100 ~0.00904 —0.00049 44638 ~264.57 —1633.7
110 —0.00711 —0.00190 | — 469.22 ~260.11 — 586.17
120 —0.00483 —0.00283 AP ~210.68 349.97
130 ~0.00251 —0.00324 | _aamea —136.86 1036.5
140 —~0.00040 -0.00317 | —2826.2 ~ 62.145 1423.9
150 0.00133 —0.00270 |  —3136.4 —6.1760 1549.5
160 0.00259 —0.00195 . —325L.0 20.522 1511.2
170 0.0033 . —0.00102 —3265.2 18.857 1425.9
180 0.00361 | 0 ~3250.5 0 1385.9
#4 REMIRRRIRARE HE
9 ‘, oo(kg/cm?) op(kg/em?) Top(kg/cm?)
[ — R - __ . L
0 { 483.76 813.03 0
10 i 465.52 788.94 247.60
20 ;‘ 413.73 719.98 452,31
30 [ 336.65 615.41 588.38
40 ‘ 246.15 488 .94 614.16
50 ; 155,45 356.20 i 565.23
60 16.578 232,28 423.13
70 1 18,330 129.37 249.95
80 —~15.009 55.229 72.470
90 ‘ —23.871 12,577 ~ 76.410
100 ; —12.623 —0.57641 —174.52
110 ; 11.942 10.225 ; ~214.24
120 3 42.408 37.444 ‘ —202.28
130 ‘3 72.361 73.148 | —155.96
140 1 97.466 110.29 | — 97.036
150 ‘ 115.80 143.44 3 —745.032
160 ‘ 127.42 169.02 ‘; ~ 11.889
170 i 133.54 184.98 i 0.60442
180 5 190.39 ’ 0

136.41
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Stress Analysis of Plates with a Circular Hole

Reinforced by Flange Reinforcing Member

Wang Gui-fang

(Chengdu University of Science and Technology, Chengdu)

Abstract

This paper deals with the problem of stress analysis of plates with a circular hole
reinforced by flange reinforcing member, The so called flange reinforcing member here
means that the reinforcing member is built up by setting shapes or bars with any section
shape on both sides of the plates along the edge of the hole. Two cases of external loads
are considered, In ome case the external loads are stresses o™, o}’and ©§5 acting at
infinite point of the plate, and in the other the external loads are linear distributed nor-
mal stresses., The procedure of solving the problems mentioned above consists of three
steps, Firstly, the reinforcing member is taken out from the plates and considered tobea
circular bar being solved to determine its deformation under the action of radial force
qo(0) and tangential force #(8) which are forces acting upon each other between rein-
forcing member and plate. Secondly, the displacements of plate with a circular hole under
the action of qo(0) and #,(6) and external loads are determined, Fimally,the forces go(6)
and #(0) are obtained by the compatibility of deformation between reinforcing member
and plate, Then the internal forces and displacements of reinforcing member and plate
are deduced from go(#) and #,(#) obtained.



