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Calculation of Stress Field in Plate with a Round Hole Using
Computational Complex Function Method

WANG Zhi -liang', YANG Ying - dan®, ZHANG Li - xiang'
(1. Faculy of Civil and Architectural Engineering, Kunming University of Science and Technology, Kunming 650224, China;

2. Hydropower Bureau, Yunnan Provincial Water Conservancy Department, Kunming 650051, China)

Abstract: A plate with a round hole is transformed into a round domain by using conformal — mapping method.
The boundary is settled by setting finite points. The complex function theory of elasticity mechanics and the least
square method are applied to calculate the stress field in the plate. A computing code on the Matlab language is
written to calculate and compare the stress distributions both in a finite and in an infinite plate with a round hole
in order to test the precision and efficiency of this computing method. It is shown through the comparisons of the
results that the computational complex function method is precise, efficient and applicable.

Key words: conformal — mapping method; stress concentration; complex function; least square method ; hollow

plate

03 5

FEF- T s ) AR P L T BT 5 RS 1 1 4 v )T, SR i 22 F 9 3 T O 3 0 BUAS T R A ) AR
SCUY R AR PR AR AR W 0 SR AT T S — IR FL A IR FL A% G B ST i AR B A B . AR MR
PRCIE A B BT Fourier FUBURT, Xt &2 78 bR B0 17 £ W S 2 AT dcalt SR AS T & A 24 1AL
() TC RS- 1T PN T3 8. AR L L A5 3 RT3 15300 BR P T PN 2 FLAR 9 7 g 3. 8 SEBR TR, JEBR -1
PN A R 7 B R TR U LA /D LY. TR R 2B LT , FLIN RS RN BB 2% 1. BL7E B4R F A BR ok Re Tt
SR B A 5 Lm0 PR R D s B0 o 28 A A, % 1 g 0 8 AR TR BB 5 FLAR T SRS IR S5 R 22, 473
SRAE TREFPANREAS R 12 . AR SR S ) 2 10 78 sRBICHAE 1 A B 5 R B s B e w51 ) e /)
TR ARG A TR AR RO IR A I S A — B FL A BRI TEBR AR 13, - T A Y mat-
lab F2/¥.

#s HH#.2006 - 05 -22. BEEIE . ERK A RFF L4 5B H (5 B 45 :50579025) .
E—EEEN: TAHAR (1982 ~ ) B LA, FEAST7 ) S5 E S HAE TR .
E —mail :wzhl 19820205@ yahoo. com. cn



74 EFREBEIXZEZER(EIR) $H32 %

1 S#A=E
HRAR 3 g 2 b A 528 R SCTT  , 6) T 4% 1o [) P ) S T ) 8, JHG TRT P A R g g3 T A 2 e KR

@, (2) W (2) TR R
o, +t0, =4Ree’, (2)

o (1)
o, -0, +2ir, =2[z¢" (2) +¢§',(2)]
B
0, =3 126", (2) = 29", (2) ~4',(2) +2 9, (2) =", () ~4',(2)]
0, =2 120, (2) + 267, (2) +9,(2) +2',(2) 429, (2) +9,(2)] (2)

7y =5l (2) 491 (2) ~2 9 (2) ', ()]
T2 LV < | SR(r >0, RS 0 )t SRBTIREC o, (2) o, (=) IG5 I FESUA 50 560
B R e

w.z)-ZAmb <z>-ZBz (3)
Ao HEE A, )RR SR NI 9 4 5)). z’:TTTI‘F‘J' MSEI’J%KJJ T/\
Im(A,) = (4)

X AR B LN S S, SIARA R z =0 (), Hz:FELUSjv S JCBR A DX I 6 21 £ F- T
NSO Ao DS @SN e /N W

s=e(0) =7, (1= (5)
K, a WARHERFLALE ﬁﬁf#ﬁ—iﬂﬁ%%{ﬁﬁ(ﬁﬁ/ﬁ(@) TR BRI AL AT A
¢'(0) =¢1(2) = Z a,d" W' () =i, (2) = Z b (6)
AP ¢ =Ssa, b, FRER B ARSI, T4 Tm(ay) =0.
¢1(2) =9 (§) # = £ (7)
F3k(6) (T ARAR(2) XA
| ) S T S,
2 22a§ w({)w—n;wb”{ +2n;€ a,l -w(g)w—”;w b.4"
. -1 Ll oo DI S e— (8)
3 2_22(15 +w(§)T+n;wbn§ +2,,;x a,l" +w(l) o' (0) +”;w b, |
S B Znaf - > el L
v w(f) W) + Zb§ w(f)T—n;m b,&

PRI JE(S)qJEI’JﬂithXﬁlﬁEfEP HR/NC - QT8 H P Q HAAREBUEAR L5 AR A AR X R/
BT BE B BE T 5. £ S 2 AT, FEAR R B 1ot o, o o7, RO XY i AR
INIES ¥

- (9)



552 1 FRER RIT SKLH  FHTHR A AR eR RO SR A 3 LAY )Y ) 3 75

K, 1 N FANEL T 105 x I e f B A TR s m AR ANEL T My Sl E e £ 0 A 5% (AL
PN N L BV R SO MRS, N R S e AR R AR A ¢ ST B R b R
HTEAE ¢V B B ) M A R e S AR AR (8) sRAS AL N A R Ty 2k =X, Ik 45
A (9) , Rt F A — S nT LU B — X & R BNt i 2l AR RN
(M, ]t =[D,] (10)
KL M, ] 2M x4(P +Q + 1) AR [t R a,,b, ,a,,b, I 4(P +Q +1) x 1 B5IFE; [ D, ] Jyrh
P RAAE X Y FIRALRA 2M x 1 R, Zedk B9 4hd 5 b s B NV 5, 76 2 ST PRI 5 06
Hil it AR L =0 ' (2) = a/z WGFE] ¢ 1m0 2L B A9 IS, SR 5 AT 5 P AR R] 3480, 270 o it A2 40
RSN RS .
(M, ]t} =[D,] (11)
[l , AR UESZ N 1 R @ (2) W', (2) ME—Bf5E O, 200 R SR AR R AT IR (37 S B AR 7% o 1 A B
It MR R X T I i AT R @, (2) W, (2) , B1Z0(3) B H 3l 2, Rt , R 2% I8 ORI £ 1
B8, Im(a,) =0, B0 a, —a, =0, 51 H4EFEIER R .
(M, ]{ot =[D,] (12)
L (10) A1) K (12) #ATE I, T,
[(M]{$} =[D] (13)
KL IM] = [ M ;M ;M (2(M +N) +1) x4(P+Q + 1) { o] N a,,b,,a, ,b, ZHH
4(P+Q+1) x1 B8IEE;[D] =[D,;D,;D,] HQ2(M+N) +1) x1 BraifsE.
FEVEBEEOTEOR 31 S BC AR [ M ] — @ R, BRI (2(M + N) +1) >4(P+Q + 1), {5
[ M AT 8 B A R R AR L SRR M ]~ AR (13) iR/ N 3
(¢l =[M]'[D] (14)
WE T a, b, XEMRISIEHUE  RAR13) 350 B LR 7, 5 5 50 B4R 0 % ol I W 3
AR IEAE s B P Q MERAE N 78 A A Ak B AR, B 5 Tk A o, b, SCEATTH)
MR HARAK(R) , BIATSRAFAR AT 28— s (R 1 F1 (.
FLB TR ST op JERBLTT o, RBIRE ) 7, 7] i 90 54 ok A5

o, = %( o, o)+ %( o, -0,)cos2a + T, sin2a

o, :%(g'x +0'3) —%(ajT —0'9,)00520( -7, sin2a (15)

po

Hrp o INELTT 5 x BlIE A,

2 HH)

Bl SA—FEFLIES R (E ) TRERBGIK e =2,r=0. 1, r/a =0. 05, /] BIE & RLAY
TCBRF1H. TR SN AL 84 A (BRSBTS E 21 AR NI AVEE 120 A (RERR 30 E —
F)L,P=5,0 =34 SR FZMRENT 2%.

P12 F B SO sRAT B A 1) 1 g 43 A 26 18 5 AR =X (15) THEFARAE[ 0, m/2 [ u N o,/ P, TERILiA
SN JHE RIS . B3 Y 0 = m/2 B, 7E y 7 Tl AR YR B SO =RAS A4 1z g ith £k (515 AR SC i sk A5 B 1 1
o, .0, BIXTEE. B4 525 6 =0 B 78 x J5 1o AR §% SCRT R A5 1 iz it 2k [0 5 A SRR N B o, , o,
FIXTLG. B 2 3 & 4 TRUE Y TEie SR AR IRFL A L R R TE 0 = m/2,60 =0 RYHKIA I, A< SCRT SR A3
J1 5 15% SCHTAS A BEISA# ) B 5 -

B2 SA—FFLAESER(E D) FERBIEK a =2,r=1,H r/a =0. 5, B ER S RIFLAY A BRF

T o= —%(0} —aj,)sin2a +7'_Uc052a



76 EFREBEIXZEZER(EIR)

532 %

T TR A FEC 84 Al (FEARIL EVIBCE 21 A, WILRIEE 120 > fd (FERS 3o B — 1),

P=15,Q =34 I FMRENT 1.5%.

32
2.8
24

2

1.6 1
1.2 ox /Py ]

L T I LM N |
0.8 1
04

.0 f\\k*—m——f— Mook

— it

g /P

E3 6=m/2 B[ F11E o xF0 0 ySIRILRRAGRT bE
Fig.3 Comparisons with theoretical solutions of
Oxandoy atg=mx/2.

32
2.8
24

/1 %

{

1.6
1.2
0.8
04

E3 6=m/2 B[ F11E o xF0 0 ySIRILRRAGRT bE
Fig.3 Comparisons with theoretical solutions of
Oxandoy atg=mx/2.

1 kb ke
0.8+
0.6
0.4
0.2F

/

oar W

h:_o,z f{b"“_ ay /P,
T-04
-0.4
-0.6
-0.8

'10.1- 0204060811214 16182
v
El4 6=08f[ S1{E0 xFN0 y5IRILRREAGRT Eb
Fig.4 Comparisons with theoretical solutions of
oxand?y at 8=0.

1 kb ke
08+
0.6
04
0.2+

o= 0¥

..:_02 fk"‘“— ay P].
“-0.4
-0.4
-0.6
-0.8

'10.1- 0204060811214 16182
v
El4 6=08f[ S1{E0 xFN0 y5IRILRREAGRT Eb
Fig.4 Comparisons with theoretical solutions of
oxand?y at 8=0.

R T0, w2 7a A, Bl 53R 10° o /P, .o, /P, BIfE , R — & EA BRICH (A b sl 7
Horp , WRAAT LA AR 22 AN K. R 2 90 T2 0 = /2 I, B y 978 AL 0 /P, .o /P, BIEIEALNE

O, TR dus i A BROCYA AR LA A (EEA TR EE.

®1 Flido/P Mo,/P, WAXESHRITHEHLLER
Tab.1 Comparisons with FEM solutions of o /P, and o,/P, at hole edge

0/(°) 0 10 20 30 40 50 60 70 80 90

o /P A S 0 -0.108 -0.295 -0.266 0.229 1.281 2.8  4.487 5.85  6.379
o ARRICHEM  0.026 -0.119 -0.275 -0.196 0.355 1.30 2.803 4.501 5.838  6.362
/P A S -3.965 -3.469 -2.229 -0.799 0.325 0.902 0.933 0.594 0.182 0

o HBRTCHA®R  -3.95 -3.458 -2.22 -0.815 0.272 0.808 0.903 0.605 0.208 0.043
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¥ 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2
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Tab.3 Comparison with FEM solutions of o /P, and o,/P, at =0

x 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2
o /P A S S 0 -0.194 -0.148 0 0.186 0.379 0.563 0.726 0.86 0.954 0.994
o HIRTEfE  -0.026 -0.197 -0.132 0.012  0.214 0.395 0.565 0.727 0.867 0.96 0.996
o /P A fi -3.965 -2.5 -1.536 -0.84 -0.29 0.185 0.634 1.089 1.581 2.141 2.802

n HIRGEM  -3.95 -2.5 -1.498 -0.813 -0.282 0.207 0.636 1.085 1.58 2.178 2.814
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