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HERIFRESTHE

= K #
(RDVEPIHE, 19804 2 A29 BIKED)

] E

AXRATERHERSTESEERFEARE. —ME, #id Mindlin 08RO HRRR
Wtk E 2kl 0, LI, 250 Boussinesq HIff B—FrR. BREREERB FH N &£
# Mindlin WEHEEDHE B0, LIAAE WEELREHA,

1. 2=0, f’#[]. Uz=7r;=0 }

2. 1<2<L, U(e,2)=a~e,(e=0) .0

3. P=—-2n=x [ag:- r,z(a_.z)dz+S:ra'z(r,L)dr ]

MO S B RS A H— A FredholmBE —MBAH R, BEEIREAF (HP 1, 3RE(.D
R 2 8.
0<z<<L, U(e, z)=a—e, (e—a): W(a,z)=5% 0.2)

BN B R AL A B Fredholm -, MREETS, EETEEED
HMEH SN ARNEDER, FEETERTEDEE.

REARTERIERESHSH THRENEERE TARA,

1. BBRRSFTRERRISE. TR 28 ETR.

2. SEEEMNAINEE.
BB ERLTATEBENREENY ; EELERRESEZ R RN NP METE.

A &4 H Fredholm BB HFREUBRELTH—NER, UEMMEEAH DIS-21
iR B TR AL D

ic =3
z, y, = HARKE.
r, 0, z  K®iR.
A, 4, Kii(i,j=1,2) BHEF.
A* ARSEREHET.
[4], [4] VA 70 AyiiBTTEISERE.
[Kkrl RIKkpii (K,L=1.2) A7 2 nXnHEfE.
a HEER (BEROTTHROLED 2 HrER).
B} BB i i FIsE
WA HRAHR Mindlin EHFHRE.
BRI TINS5 MIEE.
E e iavidiatal 7)Ee o5 8
T Hilbert Fm—4HAR.
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’Ijtt]h“
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{FY AF G, {Ud SBVALME,, Fufal ik strIsisE .
G:G,  EFANFBTER, B8

H Hilbert 23[g].

K LA RS,

L ALp th&, HZREHME.

P.Q ER TR LR E S, R Boussinesq 7.
R, R, .

Sp=X*—~Xp. X* XORHAEALLIR.

u,Uu, BERMEGEME. (RU 7).

X, X, X, RANESH BNHREFR Mindlin #57)) $H0NEE.
{X}AXG LIX X ehzEeE.

u Poisson i
A2 FIELE . w, RrER S
A=E/((14u)(1—20)) Lame k.
? BEEMA.
e, 2 AR MK,
0,09,0, ENFERGSE.
Tre .
TR € RETEERNE.
B RERT.

s> AR

1 X[2=<X, XD

( )r’=a( )/ar

—. # g

B AR B\ 28 (R B = 28 () R S R S TR i — DN E RN . B e S MR 1 510
REIARTIBRPFH—PEERY . LR ECLERBEGESEEZ IS TOEM WP, K.
Banerjee''!, R, Butterfield'®), Poulos'®’, N, S. Mattes'4!, Muki f1 Sternberg!®),
Luk#n Keer'®'%) ir-H4EX, MOoTRGTEEFAT GRE/GHF) WAKKREE (o
FEEAES) , AANXBAMRS TR TEFRETRTEAHITEEANTEER TR
WY BR. UEEEMNABNEREN (Kelvin g Mindlin R BHEEH B R
HAamehERESFHRLSSERRATRN, “ENRSHHRA. BR, XAHESHRAMSE
THERBRIN.

Fig, WTFHEEETURAEERMBERENWEEOD R E. FlokE o W d'
Kelvin S 78R “SHE” IEHEEM B0 MR EH RO R %, B
REENEEEHHIOATHEORERAR, RSN RLSHTREETREY, WAR—
HH. B, IMEMOGTELAEHMENHRLS TRBRZBEDELRAESTHRERNES.

ETHHRBEBHEAINEREAY, B —2EENARAESTRT—TRRE
AL K B E R M ERE MUK, NRRAERRESA. i, Xk
G TTEWRIAREE. Glan Butterfield fiBanerjee! ¥ 45 & K i — & T A ] L i fn w] b=
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RN BRI A, REFRQHMENTPOTE. S EE 8, & 7 &4R:
z2=0, 0,=7.=0; 0<z<<L, W(a,2)=f(2), U(a,2)=f,(2)

B fi(2) fif.(2) RBEBWEE: WARESAMTS, A8 H1()=%8%, f,()=0 X
Al EAE A B E. RN mERGERT @0 @. (Mindlin f9EE fKEEH
7 ERTHROERE, REFNZANTRERSHER. ATHELE, rRRTRERAHE
o L

R. Butterfield % AMXANHEARERAEN TR, ELFRAREZAL:

1. REFEIEARZBRFH, ML REEIR 8 Em;

2. BREKAEREFEMESLE. BEEF LRIEEENEORE FlukkEnt
WE—#&, THXED) , SURBREERRAN. B, HME—EREXRMBITRMT
BRMEEXGEETFE. BE, EREEBAT, tRAfRELSBKE—RBREETEN, #
WM FREL v.(a,2)>0.(a, )tep, BT, BINBRFAEHEREOABEE f,(2) BEN
EREE.

EF b, AXWE—FTEHA Mindliaf/KZER BN HRBAT 28 0,L]
WO T, FRRZEREHEERZIERANTN . XMHE, LEWEAEEEEN
TkaEsfi(2). ITATEREENS,. $ERETES IRE—ENRERK AR £ #it
SIS, AmBETNARETREY (o, L) ARMIK. STESETS, RATH
Z/RE (Hr.(a,2)=0(e,2)tgp), XBMMEOEERREAKRE fi(2) REAVER. X
REANRAGRATHERE, BREOTRAEEM. Hit, ROMEARGEM, HaR%
fEM 0.1 KRR, ARESRIERHEN. NTARTEEMFESNE, Z& 5 T8H
Z|—4:8) Fredholm F—FBSHE. WA 2 I, NATELSEME, SN B 4%
WE—FMET ORI TR, REERN SN HRECRHRHE RRHMSTTT
e, HERARENEREERREIL.

AR, NTFHERENERES(2), AXOEZMFEELR&HER0.2)8
SZEEBWHBEREEESEIENPLN—%, EFRN Fredholm FE—~FH 45 HHE.

REGTEFEESTH—ABERE. TREZSHEERNH S HERF LN IR HER
Rtk AXEFEREOEM ELEHBT Fredholm F—BL HRE LIRIRE 89—
NERE.

B, XHPAHBARZEHERSAEA DIS—21 HlitEMEE.

EXERNBER: LERIBHTE R RENREMENFT BAH K& Qo<L/D
<100) 5 /ML (Hlesa). FdXfFevoliB, ATREAXARENKESY 4 (ein=0,
ei~>a, i=1, 2, --N) EBEIE.

O HAYTTRENESR

RN EEEGF R ERARGTPERT O G RIEER: 1) 87 P EREEE
FELE (0, 0, 0), 2) ARMNEESEOVEPSEL. BT XPUL, RIKEZH
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Mindlin Z4HERRANZEPIERAX—RBEOR. S FTTRExMORD HER
F (0, 0, o KB, EEAN (% y, 2) HNBIER™:
dU,={[(3—41)/R +1/R, +x*/R%+ (3 — 41)x*/ R} + 2c2(1 — 3x*/R2)/R¥
+4(1-8)A-2)(1 —x*/(R,(Ry+2z+c))/(R,+z+c)]cosd — xysind
« [1/RI+ 3 —4)/R2—6cz/R5 —4(1 — X1 — 2) /(R (R, + 2 +¢)H ]}
/(167G (1—#)) (2.1)
dW,=x[(z2—¢)/R2+ (3 —4u)(z—c)/R; —6cz(z+c)/R3+4(1—1) I
c (1-28)/(Ry(Ry+2+¢))1/(167G(1~H))
X Ri=[x*+y*+(z2—c)*]'"*  Ry=[x*+y*+(2+c)*]'"*
x=rcosf y= —rsinf
i, BOTURSAEERAWEPNERT (A%, 0, o) &, &AN(x, y, D B
. BXHE—AEEERT, %YAx>00, EEAN(x, y, 2) WRBH:
dU,=0(dU,)/9x={[—-(3—41)/R?—1/R%+ (2R? —3x%) /R?
+ (2R} —3x*)(3—44)/R5 —6cz/R} —6cz(2R: —5x*) /R, + 4(1 — 1)
s (1=2)((Ry+2+c)(x*—3R;) —2R,x*) /(Ri(R,+z+c)?) }rcos?d
+rsin?g[ (R? —3x2) /R + (3 —4p) (R} —3x2)/RS —6ecz(R: —5x2) /R},
—4(1—-w) (1 —28)((Ry+ 2+ ) (R —x2) — 222 R/ (R;(R,+ 2+ ¢)®) 1} (2.2)
/(167G (1—1))
dW,=8(dW,)/ax=[(z—¢c)(R}—3x*)/R}+ (3 —4u)(z2—c)(R? —3x%) /R}
—6cz(z+c)(R; —5x*) /R +4(1—1)(1—2) [(R,+z+¢)(RE —x%)
— %2R, /(R (Ry+2+¢)*)]1/(167G(1—4))
B ERW—X N1z =cbMxyFEABTHE 2 iR oHR, E£248 N, y, 2)
HEBFHC.2)XRASHBH:
dU=§:dU1de=X(c)r(zu/Rf + (4~ 61) /RS —3r2 /2R3 + [1.5r%(3 — 41)
—12¢2]/R5 +15¢czr*/RT +4(1 — ) (1 — 2) ((Ry+ 2 +¢X0.5r2 — 2R?%)
—0.5R,r)/(R3(R,+z+¢)%))/(16G(1—1))
dW=\:dW,d0=X(c)((z—c)(Rf—1.5r2)/R?+(3~4u)(z—c)(R§
—-1.5r2)/R2—6c'z(z+c)(R§—2.5r2)/R}+4(1—#)(1—2#)[(R2+zj
+c)(R:—0.572) ~0.5R,r*]/(R3(R,+2+¢)2))/(16G(1 —1))
KA X(ORTHNBRETEz=cA T HIEE.
LHERERE X () WHXNFBRAE2M0 (0, L) N, BmEEHRTFES (0,
0. 0)FERHxyFHEPH, BIVERIETAN(, 6, 2)BOLBHT.
U(r.z)=%:A(r,z,c)X(c)dc+Up(r,z) (2.4)

\

2.3

W(r,z)=&:B(r,z.c)X(c)dc+Wp(r,z) (2.5)
A A(r.zsc)=r{28/R{+(4—6u)/R3 —1.5r/R: +[1.5r%(3 —41t) —12¢2]/R;

+15¢czr*/R} + 4(1—u)(1—21) [(R,+2+¢)(0.5r*—2R%)

—0.5R,r*1/[R}(Ry+2+¢)*1}/(16G(1 1)) (2.6)
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B(r,z,c)=[(z2—¢)(R!—1.5r%) /R + (3 —4u)(z—c)(R:~1.5r*)/R; —6cz(z
+e)(R;—2.5r2) /R, +41 —)(1 —2) ((R,+ 2+ ) (R —0.5r%)

~0.5R,r2) /(RI(Ry+2z+¢))1/(16G(1 1)) 2.7)

Up(r,2) =PQAQ—-20)(Q+u)[2(r*+22) 2 =1 +r22(r2+22)"%2 /(1 —24) 1/ (2ETr)
(2.8)
We(r,2)=Pl(1+u)z2(r*+22)"%2+2(1 - ) (r:+ 22)~12]/(2nE) (2.9

(0. DR, w5
XLA(e,z,c)X(c)dc=F(z)
=® AX=F (2.1
Fhih F=F(z)=a—e—-Up(a,z) , (2.11)
B, REHRANEAERANETRGZLMEEEN Fredholm E—F R 4 5 &
(2.10)x%, TTHEREFERRE.
—Bf#H(2.10), BFH(2.4), (2.5)REH.

=4 E 4O B R

BEFSTECIOXEFEOHELERA THERERE.

3 AuXi=F, i=1,2,n (3.1)
® [A{X}={F} (3.2)
fth[A]=nXﬂ5EE!$- {X}’ {F}%ﬂﬁﬂlﬁlﬁ,
AL
A= Su_lm Ale,2,,0)de, AL=L/n 5.9

Xi=X(¢i), Fi=F(z;)=a—e—Ubp(e,z)
3.2)NWR
{X}=[A]"4F} (3.4)
—BAXYEH, MZHEETPHN, AAEERTEME (ETHEBHMNE) BRES
H(2.5)REBEN:
W(a,L)=§"B(a,L,c)X(c)dc+Wp(a,L)ii B,X,+Ws(a,L) (3.5)
= W(G’L)_—'{B}’T{X}'I'WP(C’:L)
R (By={B}, Bi=\ | B(a,L,e)de (3.6)
£ 3.9 AN @G5 R, B
W(a,L)={B}"[A]""{F}+Ws(ae,L) (3.7)
BEIIANBAERTHERANNDI RS FIRABY . MREREWIE W, WHE

TLFEW wH9:
W,,,=W‘—W0=W(G,L)—WD(G,L) (3.8)
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L3

A W,,(a,L)=&: B(a,L,c)X (c)de= Y B(a,L,c;)X(ci) (3.9,

i=1

Xo(e) AMHETP=0HHSTHRE (2.100 WR.

b, 7 E 4 W8 R

FEFHEENDRZMS LSRR BERRE S ASEN TS, FREM2.10)
AMELR, HNKRSTER:
U(e,z)=XjA(e,z,c)X(c)dc+Up(e,z)=a[1+(o,a—#co,.,*uco,a)/EeJ—e 4.1)

HH 0,.=—[P+2na Szr,,(a,z)dz]/(naz)
Trz(0s2)=0',a(a,z)tg<p

3 B U r U oW
0'°_0'|"a_()‘+2G)_E"}r-a +2 (\__r_+ 9z )1 -o
U
or

=§LA£(a,z,c)X(c)dc+U;,(e,z)
0

re=g

(4.2)

W
or |-,

Ai(asz,¢)=0A(r,z,¢)/0r| ua
Ui (as2)=0Up(r,2)/8rl,u.
Bi(a,z,¢)=08B(rsz,¢)/02],., J
We, (a,2) =W p(rs2)/0z|,u0
¥ @2 AN @ A\

X:Al(e,z,c)X(c)dc=F,(z) (4.3)

R ERERBER ~A1X=F1 (4.4)
ke Ae,z,0)={A—a(1 =) (A1+2G)A, +1A/a+ 1B.]/E,

=SLB§(G,2,C)X(c)dc+W,’,z (a,2)
]

—(ZNEtg<P/Ec)&: [(A+2G)4; + 1A4/a+ AB;1dz
F2)=a—-Ugp(e,z) —e+a(l —p)[(A+ 20U}, (6,2)+ 1Uc(a.2)/a (4.5)

+ AW, (a,2)1/E, + (B.P/7a+ 2ﬂctg(pxz [(A+260U%(a.2)+ U wta,2)/a

+ W, (a,2)]dz)/E.
BEHRETRRIRS TR (4.3) RAJhR Fredholm HF—FRS IR, "THREATES
WE—REE TR
AR LB AAE, HRNME (e, L) &
W.(a,L)={B}T[A]HF}+We(a,L) (4.6)
1AL

b Am=§ Ay(erzise)de, F,=F,(2) (4.7)

a-pAr

HETUR R oy (AR IR AT £
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W o= a, L)~ AL . (4.8)
z L

R ALP=—[PL/naz+(2tg<p/a)X Xo,.,dzdz—zuc& 0.udz]/E. (4.9)
oJo 0

BTE %R (RZFRATIRE) P
Wnch =Wch - Wclm

strpiwmgwcﬁ&fB(a.L,c)Xl(c)dc, X()ERP= 0. BAFE(L3) HIR.

Fi. Fredholm 55— 53 5T ARRAY
REM T — P EHE

AHRMNFT—ANLEALLE X (OWREGTAME, BE AX" FETEXE. 0
7E, WATERRHe, HERIX*-X0<e.

y$: ]

B
1. BHHBAX =FHBE—FX*.
2. RBE—EBHEmlo, {F

K=maxK,>K, (i=1,29"'m. j=m+1’m+21"') (51)
KRt K, =||F-AX, ,W/IF-4X,|<1  i=0,1,2, - (5.2)
X ou=X +GA*(F-4X)) (5.3)
0<G,=const<<2/}_ (1/1}) (5.4)
i | X* = X <G A* - F ~Foll/(1—K) (5.5)
IEBA
’1B%, AX =FHEBR—@AX*. WEX*THENAX352, [HPX. f (5.3) XANE—
X, EHBREH B!

Bk, HIMEBK<1, G=1, 2, =)

AS,=X*-X,, H (6.3) B

AS,=AS, ., —G,AA*AS,_,

| ASH 2 =4S, |12~ 2G| 4* A4S, |12+ G 2| AA4* A4S, |2 = [ 4S...|IP - Q (5.6)
R Q=2G || 4* A4S, \||*~G | A4* A4S, ., |* (5.7
g Hilbert/A R fiSchwarz A %R, B{1H

o0
| AA*AS, |2 =<A*AA*AS,.,, A*AS._D>=) | <A*AS..,, ¥D |1}/%

=1

S NA* A4S P A2/ A

j=1
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B Q=G [l 4 4S, I 2-G. 3] 1/4) (5.8)

¥ (5.4 AN 6.8) R, H0O0>0
HMNAS, =l AX* - X, D2 =|F —AX, P> A4S 2= F — AX,|]?
Bl Ki=[F—-AX.,|/|F-4Xi|l<1 (=0, 1, 2, -
R, EKMNB\XRITELER,

Xper =X, =G A*(F - AX,)

Xn_Xn—l-__’GlA*(F—AXn—l)’ """

X,,+x _XO = ZG‘A*(F'—AX])

§=0
“Xnﬂ—'XougGl“A*H'{:“F“AXo“'i‘KoHF_AXo“"‘KoKl“F_AXo“
Font K K K| F — AX|
NG R F
1X s = XSG A*)| - W F — AX | (1+ K+ K24 -+ K7)
Lim [ X = Xof| = 1% = X | G A¥ - |F — Aol /1 = K)

=3 X=X’ AX=AX'=F° HI#3.;
IX* - XN<G N 4*||- | F - Foll/(1—-K) GE52)
WETAR, MECURENH RE BRAE AN I RENEURZAKNRER FR
MR, —EEMINEERE. FEENMBRE 6D ARRFA F BRERHLROE R
B LRSBERITEREOBEY . X—BREEEmRTES KN, EEREME T &TE.
MR BX RN KR LME, HREMGTR:
W —WI<G B - | 4*||- | F — F°ll/(1 - K) (5.9

7as BHREHN0.2) FURKIERR O TR IE G

LRMNBBARVTEEROZETESATNE, TRNEDHER, IR &EH 0.2
R, BRMNFEE2HO00. LIRN, BERFTEFRINIOERTN, MEEENRMELR X, ()
WMindlinZE SRS, FEBE 0.2 ROFIEENLREG. EXRESHERT,
RERE—HAN (r, 2) BABSEN:

i L
U, (r, 2) =XK“(1', 2, c)X,(c)dc+XK,,(r,z,c)Xz(c)dc+Up(r,z) (6.1)

L L

U,(r. 2) =XKzl(r.z, c)Xl(c)dc+§Kzz(r,z, e)X,(c)de+Wp(r,z) (6.2)

¢

KRFEREFK,. KuSis e e, @.7 REs UefiWes (2.8) - (2.9 Rl
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Ki(rizie)=r{(z—c)/R>*+ (3—4i)(z~e) /R —4(1—-1)(1—21) /(R,
« (Ry+z+¢))+6c2(2+¢)/R,51/ (167G (1 — 1))
Ko(rsz,0)=[(3—41)/R,+(8(1 —#)*— (3 —4H))/R,+ (2 —¢c)?/R? f(6'3)
+((3—4)(z+0)?—2c2)/R,*+ 6c2(2+¢)*/R,51/ (167G (1= 1)
SWRALREHE 0.2, &
KX+ K, X,+Up(e, 2)=a—e=U, (6.4)
KX, +K,X,+Wp(a, 2)=Wy=U, (6.5)
KBV EY, FTHROTRE.
HEH SR, REERTENRNEMQS Boussinesq B NIP, URX (c) X () Z
FKIKF, HI:

L L ’
Q=P+XX2(C) dc=—Zn[axru(a,Z)dz+Xf0=(', L)d’] (6.6)
R
1..(8,2)=0,(a,2)tgy \
0,(a,2)={(A+2G)aU /or+ 1(3U,/8z+ U /r)}, .
0.(rs LY ={(A+2G)3U./02+ A(8U ,/8r + U, /r)}ecs
L L
LA {\QKL‘;’_{Q Xl(c)dc+s'§-%z4c—)X,(c)dc
GUp(f,z)
+ or }r-a
% =.6_Uzi§g_’z>= 0 (Bl r=a MAEEEGFD
L ) > (6.7)
GU (r’ L)
+ Par
i L
U, 8K, (r,2,¢) 8Ky, (r,25¢)
U ={X—TX,(6) de+ S,TXZ(CMC
1.4 (";2)
+ I;Z }:-L J

¥ (6.7 KA (6.6) . ERPHREEDH, SHPS5 X, X,HXARN, HRAG.0.
(6.5) R, EHRILEPHRIRILNRALTGE:
Iiqu‘l'ElzXz:_El (6.8)
_fg_z1X1+f£szz=Ez (6.9
X BB FredholmB—FR S TRERBETUSA 8 1) RBERNFA LA,

B A BB BRI, B
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(X} =K1 {F)
FH: [EJ%W\EKL.:yJJ—E%E@ZXHX"%EE;
X, El
Xr={ 3} Fr={F.
(X VR AF VRl AR, 58I X, RF Rk

ial

{f_KLil = S _IE_KL(e; z,-,c)dc,(K,L=l,2; i,j=l,2,"'

(j=~=1>AL
X=X (¢;)y, i=1,25 J=1,2,1
Fu=F.(2), i=1,2 j=1,2,~n  AL/=L/n
TS T (6.8 . (6.9 HEZMBEES:
Ki(rsz,e)=K +T,u /s )
Ku(rsz,e)=K,+7T, u /s
521(’!2’0)=K21+T1ﬂ/3
Kop(rsz,e)=Ky+T,w/s |
Fi(z)=a—e+ uTy/s
Ez(z)=Wﬁ + l_f’_Ts/s )
A Ky Koy Kuyy Kol (6.4) , (6.5 3.

L

T,=—27 {a tgrp-(A+2G)\

]

aKu (7’ ,Z,c)
or

dz+(1+26G)

r=

’ 8K, (r,L C
, dr+ A Xr——v—ar

[ ¢

.X’_ 3K, (ry2z,5¢)
dz

Ty=—2n {a te g- (A+2G)§Q,KL%§”’2_’.Q\ )

[]

dz+ (1+2G)

o

1)

) dr+ASK“(r,L, c)a’r}

.Xr——-—————aK”g’z’c) \ . dr + Agr———“K"(r’L’c) dr + A&Klz(r,L,c)dr

z or
0 (1] 0

1
+gr]
Ty=2ntg p-AL(a—e)

L

s=1+27a tgg- (A+2G) gi;-“:'\

dz+27 (1+2G) Xr SZK
[}

&

+ 2::,1(8:,- oK Jdr + Xl("’l‘)d'>

or

z=

0

u(r,z)=U.(r. 2)/F Uplh (2.8) R
J '=%(r.z)—~'ﬂ’ip(f'2)/}) WelL (2.9) &k

dr

z=L

(6.10)

(6.11)

(6.12)

(6 13)
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BEKo MmBF HAER (BEWR a e) , sEERL (6.100 W, —H RE @ X,
XoJa, H €6.6) 3, WIRHX N JTEEW B ER TR RHQ, LU RMERNR I Ps.

0

Pp= —2n§raz(r,L)dr (6.14)

[}

t. % E " H#

FADIS—213 & W E T B R T] 40 o 7] R 4 bk i0 B B8 X T R &4E(0.1)
KW, AE—fiE NTHR&EH 0.2 RWYEME, BEZf 5 (RERTE
) HHRLIRTES, BRosBEABB AR, TFHEH Romberg AXAITEMHE. By
FEGBGHESRRATEER.

F—MAENERITEHIZERS . H1 X RARNINS EIARHEE e/afE) MNARF
E&MTUEIFRO R T, HERA: AR ERE (L/D<10) & BERR K
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Pile Analysis by Simple Integral Equation Methods

Yun Tian-quan

(De partment of Mechanics, Huazhong Institute of Technology, W uhan)
Abstract

Two simple integral equation methods are proposed for the analysis of vertical loa-
ded pile. One of them is, let the axisymmetrical loads formed by Mindlin's horizontal
point forces be distributed along the axis z in [0, L] of the elastic half-space, and com-
posed with the Boussinesq’s point force. The other is; in addition to the above fictitious
loads, the Mindlin's vertical forces are distributed along the axis z in [0, L] The
former reduces the problem of a vertical loaded pile embedded in a bhalf-space with the

following boundary conditions.

1. z=0, r¥0, O, =Tr,=10 ]

2. 0<e<L, U(e,z)=a—e, (o=a) ©.0
L a ’

3. =—2n‘[ago r,z(a,z)dz+Sn ra,(r,L)er 1

to a Fredholm integral equation of the first kind: the latter reduces the same problem but
with boundary conditions only déffered from the second term of (0,1) ,i. e.,

<z<L, U(e,z)=a—e, (e—a); W (a, z)=coﬁsf_ 0,2
to two coupled Fredholm integral equations of the first kind., For a loaded rigid pile,
the former suits for the cases which permit slides between the pile and the medium, but
the latter suits the cases of no slides between the pile and the medium,

Comparing with the current methods of fictitious loads distributed om the actual boun-

dary ,the above two methods have foilowing advantages.

1. The integral equation(o} equations) obtained is one-dimensional and nonsingular.

2, The effect of initial stress may be taken into account.
For the first method,there are additional advantages, the settlement function need not
prescribed and three-dimensional stress state in compressible piles may be taken into ac-
count

A theorem of error estimation for an approximate solution of Fredholm integral equa-
tion of the first kind is present, and numerical examples of two analytic methods for

single loaded piles have been calculated by DJIS-21 computer,



