R RSz, HOoBE 5 (1988485 A) L e A Y By
Applied Mathematics and Mechanics BOROHR T WK

HERMEEE R
HiZE#Ms A%

= A &

(4FRs TaBe, 19874 2 A28 HKE))

S,

W =
AXREBRRS TRk (LLIEM) BRITHR7E 3 3 2 8 i) P 25 12 TR o o b e e L5
T R EIATIE" (PRCHS) X R RO A 85 0T #cal i B Bl X [ P 4 A Bk 6B 1 A
A A — A — IR R Ferdholm B —FF 4 12, HE 5 ABLE R, A -
B, B, BEEERERELSRKHENEET RN B ANERERELE. Xhid
S HT MM LR R FE S e S I R RORE AR

—- B R

B 7 58 M~ 25 (] i O e R A L% ) B 2 | Luco ™R AT . B R A TAEMURT B
ik, TEMT AT G- Hankel T3 +458%. itz nkik GGTH
BARRES R ZEELSRIMEATIIIRKEB), OFEMRERE), REFEINESHRE (|
™ |MREFR. £F, KEFEEZRORETEERSOHEEREPR. AXRARAWH
MRBEYRT &R ELRGBEARBH RS 8 R(LLIEM)E Bf 50 & 1) &, (EEEA
LLIEM@BF L&, REARFIEHNRS T RE—FWEREFTRN. £XH,
AR BB KA R4, EFRK Fredholm - MR o BERA AR RS, £
A, SHEARE A PRCHS GRamuy a3 @) WggrRo ik, £E=Y, S
HRTESH P2 1A PP i MU R SR A LB RO B AR . ZESSIOTY, 48 CHR 7 B e e s i ) A2
W, AR R A B AR T . R R B E S R AL ucoy " IE T HLER . 7EAE
Fi 53091, FSHIENA T AT B EE A HEE O BEERRIERY, T Luco
FENIR R SRR ERT.

—.. PRCHS W5 /5 HEp s

Ar, 0, MzRRAERER. HEEOHRENE 50X, BENETH 0 FRaiEZT e
B, IEFNWNTGES:
Tre=G(00/0r —v/r), 16,=GOv/0z 2.0

 EREAREES EETE.

411



412 =~ K &

RPGCHPERMOBT R, ERRENN, vl TRFETE.

8% /0rt+r-'dv/0r —r v+ 0% /022=0 (2.2)
FLLIEM, H¥EFE-EOHRENHERAROREMS T RC.DONERMRE. EIH.
FERTA & & 2T R B B B A i o R 4y PRCHS sk 2% y
A8 7. PRCHS iy & X0F f
EX: —AMEIEED 2 g0, o BEE, EAEERE H .

W) z=c 1B LD IRI38 5 5 A 0 B K L T F BT AL RR 4 B 748 f .
M=2naf-a, BE¥Z o TEN, EREHK PL=AN AT 0
8" M(PRCHS)EHTz=c(&F1). EI]M:ILTZnaf-a.

PRCHS M Fz=ci &7 ¥ Mindlin* {10 14EHT %
RN — BKE DO ERSTE. EEESSHT. .- Bt —PRCHS(a-0)HHA

v(r, 2)=Mr(8xG)""(Ri} +R;?
Tp0(r, 2)=—3Mr*(8=) Y (R} +R:;}?) ]

To(r, 2)=—3Mr(8n) '[(2—c) R} + (2+c)R;}? J

Ry=[r’+(z2—c)?*1%, Ry=[r*+(z+c)*]%

Ri(r, 2)BEMES, (0, o) ZPRCHSW#ER L., M50HF.

BA, QIOBREHITE (2.2 URKEHAEMWE=REBHEE (2=0) WLEE
HEREFRNRENRRX. Hit, (2.3)BAERNTAN B EAMH.

LLIEM g £ = BB ERBHHH LIS E N RE4. ARAESRREEESRNE
BT, HTPEENp=p(2) HRIEEEEOAENDREG R,

. P=v(p, 2)/p=K, H(r, 2€S={(p, 2)|p=p(2), 2€[0, L]} (2.4)
RPOREMBET LA (0, 2) WHEA, K ZHHOEL, S 2@mEshmg R,
LEBEAKE.

AHERMEFRE Fx()WPRCH Site(=2)8x[0, AIhaH (ShL, FMER
Sz B SBBTERE, TXEEARRMOEBENERY), FESHELESRAKS
WX [ESh, B R & C OBRBWHRE. AXELAYPRCHSE 5L R BE—E(r,2)
RN D4 BARS CORUTHIHASHT.

(2.3

o(r, z)=r(8nG)“j: (R} +R;2)x(c)de

1
Tra(r, 2)==3r*(8m) | (RiF +Rix(e)de 2.5)

h
T Te(r, 2)=——3r(87t)“‘§0 [(z—C)R[F +(z+c)R;E 1x(c)dc

¥ 5HRAER. 1), #.
R
L (Ri® +Ri¥)xa(c)de=8xGK  z€[0, L] (2.6)

—IJC-EPRU-——EPZ“"(Z'“C)ZJVZ, R2P=[pz+(2+c>2]1’/"s p=p(2).
(2.6) B——%), JEARIYFredholmiE —FHA 5T REMR G EMEHRM. — B G

pid g3 B



x(e), PAEEPE—H (r, 2) IR J7H (2, 5) R AR 1R
RHFET Fix (o) it 562 AT B R 3 10 T f R 15

L B 4 T O LRI 413

-k rL
T =jDx(c)dc=2n\opzra,.(p,2)[1+(dp/dz)zj—‘/zdz (2.7)
KT h 582 M AKBN S ERTE.
Tea(P,2)=1,9(p,2)cosa—7a,( P, 2)sina (2.8)
tana=dp/dz (2.9

= WRAE A A e g A 2 BR A% FLA O R P

XEAERE R Rot BT 25 (R 0 MU M S BRO M BB v i F cft 2.

P=uv(p,2)/p=K, #:S={(p,2)|p*+2*=R:, 2€[0,R, ]} F (3.1)
#¥—PRCHSE F R &, Hde=0, H2.3)XMF.
u(r,z)r=M4aGR?)? (3.2)

R R=(ri+2%)%,
B, #4R=R,, MG ORXFHLG. DR FH(.2) ZAREEG 7. BERK L,
BEHAET=M. Hit, KRBTSR,
v(r,2)=Kr(R,/R)*, K=T(4nGR})"!
Tro(r,2)=—3Tr*(4zR®)~! } (3.3)
To:(r,2)=—3Trz(4aR*)"!

. % H % &

BeAt Ak @ Fredholmss — FhAR 45 5 B2 6) i BUE ik R HEREE. S4x=b72
jZA(z,c)x(c)dc=F(z)H@E@%ﬁ(ﬂfﬁf
Ax=b 4.1
A A=[a;;] R —nxnfEilE, b={b;}Fflx={x;} ¥ EnFIkE.
a=" | Alz,ode, bi=F(z0, m=x(e)

(i,j=1,2,,n) 4.2)
t=(h—0)/n, nZRMORMETTEHHE.
ERFIF R R, EAEMEEECHEEERET HE., —BERXNERNENT,

4.1, HBEAHRIEREES Y

BATR OGO SR T P e B0 A A R B A B A ThD B R 29 TR T e, 1B 2 RRR
R R ST, OEf AN SR,
1, 7eo(ro, 2) M REOeLAE Bt (RIFRIFE.
2. woa(r, DEWRREOS <ro GriREMERRMEN; 7. (r, DX HAET (TTRRDFT
PIBES, RERIBROEN (L/ro>4) , B, ROTBEUAEMUARTE0(r0,2).
Tro(ry,2)=T(2nri L)', JL/r,>4 (4.3)



R
3. 47]7’&325‘?"%&%00, L) L’ﬁ%ﬁﬁl‘i

4, ERMERSL/roX.
BB 2 AT, WATWER 5 Luco iy (B 2 Wi BRILR) SREFFKR. EEHS
(1R EIE 45 B RITAR U BB SR SEIE AT 4 R # 3 — BU Luco i SR ERIEHM.

2r A B

Trg

Tas

s e e LiUCOYS

FXER

1,7r8(rq42)

/]

2,702(r, L)
' / |

)

/o

¢ 02 04 G808 1,07/,

2/L

B2 RS EPAEHANNE
EAERE E M D5 HE

t/Tmax

4.2, HARIEESESAE

B3 RFET ten (P, 2) WD REIRAE BT
t. BARHERE F (Ltana, 0). Hrea(p, 2) B D
R, HitH 2.7 RFENTUERIRAR S

Tealro, OB FIE R
Toa(re, 0)=ariT/(2sina) (4.4)

o ry=Ltana,

4.3, BARIMEERENBE

4 7 H T T 14 0 0 L e R 0 SR E E R
AL AR 0 A

Toa

2/L |\ z

o 0.5

B3 HREFZEDHAIHMEESERE
N SI b ki

1,0 ¢ L Li+L,
4 MEXDETHZHANEESRERER
FHENSHE
& X x W

[ 1] Luco, I. E., Torsion of a rigid cylinder embedded in an elastic half space, J.
Appl, Mech, ASME., 43 (1976), 419—423,

(21 Yun, T. Q., An integral equation method for solving the torsion problem of
revolution bodies, J, H., I. T., 1 (1979), 82—97. (English edition)

[3] Yun, T. Q., Pile analysis by simple integral equation method. Appl. Math, and
Mech., 2, 3 (1981), 331—349, (English edition)

[4] VYun, T. Q., U. C. Shao and C. G. Qiu, Analysis of ellipsoid compressed by
two axial concentrated forces at two ends, Appl. Math, and Mech., 2, 6 (1981),

699—710. (English edition)

[5] =mXRB KFPAEEELWHRERRARXEEEDIAENRI T EEE Bk T2 2R, 3

(1983), 376—382.

A Sy S

ANL A



[6]

L7]
(8]

| | BT L A AR E R MR , 415
LRE, BEEAL RN IR R R E S HIRE B4 1, Bk Do iR, 1
(1986), 64—868,

TRE. KR, BHWELAH, LiEJr, 1 (1986), 50—54.
TRE, RUF BT RE DR RS SRR 8, e mERINE SRR

K& (ICTAM) mE=2FRSCEN (B , dEIpeaR, KETxblimd (1986),
83—T74.

(9] BRB, BE-ZWEHEMALSAKER RAKSEW2E 9, 6 (1988).

[10] Mindlin, R. D., Force at a point in the interior of a semi-infinite solid, J. of

Physics, 17 (1936), 195.

Torsion of Rigid Circular Shaft of Varying Diameter
Embedded in an Elastic Half Space

Yun Tian-quan

(Department of Mathematics and Mechanics, South China Institute
of Technology, Guangzhou)

Abstract

The axially symmetric torsion of rigid circular shaft of varying diameter embed-
ded in an elastic half space is studied by line-loaded integral equation method
(LLIEM), where the problem is formulated by distributions of fictitions fundamental
loads PRCHS (point ring couple in half space) along the axis of symmetry in inter-
val of the shaft and is reduced to a one-dimensional and non-singular Fredholm inte-
gral equation of the first kind and is easily solved numerically, Numerical examples
of torsion of rigid conic, cylinder, conjcal-cylinder embedded in an elastic half space
are given and compared with the known result obtained by the others, The exact

solution of torsion of rigid half sphere embedded in an elastic half space is also

presented,



