h B B &
FHEIW 154494

BEWMXEERE
g & X

(B ZER B % R HB BB B 2 7)
S A
¥ R 7

(b RBHEHKE)

i

—. 5l

F A RSB SRR R Bk, HEREENSILERES
IR EEE. & (S. Way)? S AEGBEMRR T ES S8 T3%E
R EVAR IR A (5. Lewy) ™) S =A%A3 THOWH FTHLET
MREOMRES . SERARA S R S T B AE — e Py A T I R M
RESEEE™ FIFEBIE (perturbation method) EEHTHEER T MR TS
G E AR R, 1350 T I So MR, A 1 v U 8 B AT 0 JE AR B
TER T3 T .

FISERE B R ARG A i, [ AR B CAL T D B RSB, A0 BB ®
B T R TR AR R

FE A, BHR R 0 LR AE R ) A e 1 T A B RS R, 3B
0 PR B 6 5 7 RS T 2 Sl F DR (25 ) AFE R RSBt
SRR ETHR (E=8).

BB S T RSB RE AT sk A B A5 (T A A P oo A R

Z. ERRBGEN T S8 B AR
RSB —FER o BES b ERERS SR EE T AR

* 19544 5 B 18 HiKH,

209



210 L] b2 -] & 10 %

(B 1), SRASERE «, RREEETE N, OREEESRE N. B
RAEERR ORI - (ER. EMEA TEAEMSRE:

X TTTTRT Tl
gﬁﬁmﬁéyﬁ% kﬂuuuuu%i%

O— ,

M 1a FHELECOK. B 1b. ffEgkaseXK.

;
j%

a—=
|
M 1lc BERR. B 1d ABRR.
/ .LLL, | '
+V#‘%&mmﬂjﬁw‘l 777 VY ﬁ /%MW f" v F/
.__.__a——; : a
W:le KRPEHETLIBBIEE. B 1L RERRAIME.
. q
%‘_W g( l
/ ] -3
N '——a——ﬂ ’

Bl 1g BEcAeiRikmdsesE.

d 1 @ dw dw qr

P A P TR

il__ 2 E/z dw) L

"ar r dr( N + - ar =0, (1)
d

N, = (PN )
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ER?

Kb E RIS, D= (=6 EEHERA DR (flexural rigi-

dity), o Bifti.
18 e T LR T AT ki e T R %«
I BEEEIR (B 1a):

g r=a B,
3w c dw
w=0, ar? +7 dr =0, N,=0:
®Er=0 8,
dw
Pl N, H. )
1L MRS A (B 1b):
% r=a b,
3w 6 dw 4N,
w=0, ar? +7 dr =0, ar +A—o)N,
Er=08K,
dw
—d;‘,N' BR.
. &HEERE (dgidy camped) ([ 1c):
)E’fzaﬁ:
w=0,%’:—=0, r—di—v—r’—+(1—~o)N,=o;
B r=00H,
dw
T: Nr %.ISE.
IV, BB B (damped but free slip) (@ 1d):
® r=a BF, ]
w=0,‘éd‘z:}_=0’ Nr=0:
L
B r=0 K,
dw
T: Nr ﬁm- J

- )

=0;
- ()

- C))

(5)
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V. BEEKRPEHRTUBERFEE (damped but with possible slipping in
horizontal direction) (B 1le):

&

B r=a ¥,
w—o,-%‘ri—o N,=— §Z[ an, 0)Nr];

- 6
H r=0 K, )
dw
= N. B, J

VI. 5 REhr B0 X (simply supported but elastically fastened) ([ 1f).

®r=af,
Pw dw __ __k
w=0, gt g =N, *‘E%[ —om[;
- (D
B r=0 B,
dw_
e ,» N, BRR.
VI, GEEEREREPRE (damped in eastic wall) (& 1f):
& r=a k¥, )
Fw | o dw
w=0’D<—d—r_‘2— r dr)— k2 dr’
ﬁ r=20 Bjﬁ-:’ ‘ -
2w N, AR
ar J
BT B SRS, RFEETE MRS
x=1—r72, W = 3(1-—02)—‘;:—, S =3(1—e? "Z s
(9)

: )
T = 3(1—0?) ‘;b; , 0= ——(1—62)\/3(1-—02)-%,‘—‘{1-.
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FIREEH#E,RMAE (1) TRETEMET:

|00 Gr]=s -0,
2 [a—s]+ (& )=0. ¢ (10a,byc)
T=8—2(1—x) jf . ]
B BB ek VT R T i X
B ox=0 B,
. L (11abcdse)
%—, S B ; | |

Hep A, p KIBA FA ST AR R ME, ER—ROHE, RET

L3 . — o)t LF
-+ (1+e) (1—a)+ -

SRR R B85 1 AR BEAR IR T A B4 BR1A -

(a) HFGEHMERRK, =0, £, =0;

(b) HEEHEEMEIK, k= 0, k2= 0;

(c) HBIEEEREE, k= o, k2= 03

(d) HBETBEHRE, /=0, k, = o;

(e) FHRHAIEBHBIET A, 0= k1, 0=4a.

BERMEUFORFIEE SR, AR, E8&EA (11a, b, ¢, d, 0)
THAERE (10 a, b, ). &

W, = Weey = \/3(1—62) (—’Z-)r=o. (13)
RS
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0=0W,), W=W(W,,=z),
} (14)
S=8S(Wp,2), T=T(W,,x).
A W, REEESEEHERBRS W. HFTERE:
O =oyWn+asWa+ -, ]
W = w(x) Wp + ws(x) Wi + -,
L (15)

S = Sz(x) W,Z" + 54(x) W:, + - 3

T =t,(2) Woo + t4(2) Wor + -+

7

Hep o BER, w(x), alx), alx) £& » HAEEHEK. MHRERX Q5 R
A (10), (11), (13), KR Wa. HIREL, MEHARBARRKEFHE—E, RM
B —F Y a, w1, 2, 2, a3, w3, 51, s ERIARE B EEE
oA

R a1, w, BREGIAITRAGEMSEES (R D:

Lla-nda]--a )
(1) =1, wy(0) = 0, w[(0) —Aw, (@) =0, | (16)
w (1) HR. J
i (16) HIfEE.
wl(x)=—i-£-ﬂ—(x2+21x), & = (17)

SEERER B FARE S SRAE T/ R H R (S IR R R |
R s(x) F 5(2x), BIVETRRGES&EEA (FE 1D:

drla—oa] 3 (@) =0

b= 5y —2(1 — x) 22 “‘2 L (18)

520) — sy (0) = 0, 52(1) IR, )



3

BEE FERI: HE R KR ERME

215

PR 11 AUMRACR.

S =

t2=

T(Hl-—zx)T [x3+(1 +42) 2+ (1 +42+64?) =+

+p(1+4l+622)] ,

__._.—1____ 3__ _— 2 . 2
6(1+22)? [7" (1—202) #2—(1+4A—182%) =+

+(u—2) (1+4l+6l’)] .

HREWER BT TAKAE (FE 1.

a? d 4
_—dxz [(l—x) ;;3 ] = 53 du: — a3,

w3(1) =0, w3(0) = 0, w,(0)—Aw, (0) =0,

wi(1) B ; ]

Hit 52, wir BE (17) F0 (19) RRAF, FE I MR

as

w3 = —

= 270(1+23)°

1 [73 +3884+8252% 484043 +3604* +

+10 p(5+35/1+103/12+16213+108A4)] ,

1
1080(1 +2A)*

{2(1 +22) 5 +6(1+54+6A%) »°+
+15(1+6A41382+104%) x*-+20 [1 4+ 73 +19A2 4243+ 1224 +
+p(1+63+14224+1223)] 23 — [43+1784+255A2 412043 +
+p(20+801+120x2)] 22— [86A+356A2+510A%+240A +

+ (404 +1602%+2402%) ] » } .

B sa, o WP TRIRIEE (FE IV):

(19)

(20)

(21)
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FR 7).

S4= -

t,;f:‘-"

2208001 +22)° |

Gy dus

4’ { : SO
;1_(1 | (t X)) osy ! ' ax dx

, . 1o
£y o sy ()20 '».x')—ld—‘\; . [}

Sy 0y =0, e (1) ATR

20 F# I rege s JRPYEFBIRIRG IV AT

1 by , ; ’
COUHA2A) x (30 er T304 20047) 20

A (1237204 FES06AT - (06241 o7

B2 T 34A R 46507 575 4R R 27T

F 260 F7S0A4 176447 H 151220 ] v 4

F 182098+ 434 1A 4890447+ 7RI 252045 +
(TR 00 R 2 ISR 5287 1 25200 | et
[ S2 8008 04347 B 1T 5207 LS 200+
g TR A SSeAT 1092274252007 | 7 b
FLs2 S064- 244927 ST 62588 - 252000

ol 1S 8RR 22680 250040 | e )

H

2:()1«:»(,“) G2y ; P3S01 5 2Ay a7 {381 4 208844 2052047 »0 +
FLSSS S04 1T IRA?
o L TOT R 834044 2684447 - 408664 - 240181 -+

For bAoA 1587647 3 1 3n0NATy | e

A L2350 - NON6A S ORGTATH 1A2004T F 3250RA - 1 THH0A% +
Aol 1 T0h-= 320064 117047 -5 190633 4 1 To40A") | vf b
4[R2 07 INA 2620122 a0 a0 22 282047

1Ol 32064 1338047 2125227052000 | o2+

A (52500447758 = 2410207303824 - 170408 -

10 #
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+ p(14+1544—2464A*—1117223—176404*) ] = +
+ [104+ 10124+ 489842+ 1142443 +12516A*+50404° +

+ p(—24—198A—65732—1176A3—1218*—25204%) +

+ p?(—14—154A—896A2—2268A3—25203%) ] } (24)
L EE AR T
¥‘3")?’:‘—-=E7§ BB E B RS T RSB EEAR, ORI RR

Ew 3
O=a, Wntas Wi, (25)

Hep ay, a3, B (17) 0 (21) H4EH,EME 2 1 0 MEB. 45
HAT,

. o — 2 —
(1) %M%Ei%v A—ﬁ;’ r=0,

o = 4(1+0) ]
17 T5ts
) (26a)
: R S 2 3 4y .
@y = o ts Ty (16629+159400+60660%+10680°+7306%) ;|
() HRMEREER, A= 2, p= 12
* ? 1+’ 1—0o’
_ 4(1+a)
“= 5, (260
@ = 87249+471110+35660%—31985°—8955%—734>
’ 270(5+4)*(1—0o) >
i) BREEHE, A=0, p=2—,
_ _ _173—730
a; = 4, az3= —_-—270(1'—0‘) N (26(:)
Gv) HRTBRE, A=0, u=0,
73
a =4, @ =5 (26d)

BN BRGEAE, 2 1 p B TRIESRA
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B 2 At

=P %S FZ SN

(i) BN

(i)

(iit)

(iv)

B2 i

Yy

it 2

/

YRR .

R

R K.

Al

0.

b N AT e

TS A

3

10 4

(_7()(:)

0.3 W, ) IR A7 e A

T2 B BHRE ey & G F 2550 o =0,

00811 W,,+0.1032 W), -

LR &

0

) o

1~

-4 W,

4 1,

02704 W

0.98511 W,,-+0.0813 I

o Tues )

b S A R el et

wsip
Tl

2
3

EL
EE

(272)

(27h)

(274)

ap #oay (0L

PR Vi LRRY  BE 200 oy o EL
a;, ag | v Q 2 1% AN 0.8 1. 12 tot 1.6
-
, i O 0493 GO DulIn T iS008y 01052 00102
Eood BoRRE L2326 020000 62034 009500 odunl 0d8TD 00851 00838
PN OeHESS AT 28NS 275 n2atd 0 2onn 265 (L2050 0.265]
Lo 04920 03308 D3585 (L3474 03 IR RIS 31500 0L3465
as fii 1.6 L3560 [ RN R JoncHOd aukisn e b 02200 0012490 004270
20 0.6 MY (L8270 NG (9T osp2t a01as9 L5005 0501 03092
o2 718 A9 03677 003 5067 0.7 087N L3848 10.59006
; 2.8 0,799 W63 LG0T L6335 GO LSS L6370 6od7 BT 1Y
i 3.2 GA5300 07320 0072 GTuTS 015 7233 07453 07417 07533
ay il I 4 28571 222220 LSES2 0 L3NS L33in LA765 10520 09524
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L)
A r=0

Wm=\/_3(1—0

\
\

» (
SN
\ %\

e

|

_—

SN
_ 31\ v
NERRAE

T

Al }1
AN
\ R

- 4 -
Q= —i—- A= vIU-00a 5w &

B 2 ERABEMEET (0=0.3), tnbRECME R,



220 L} b L ]

10 &

RERMAR MPIRF I REX, o R MR REHEY o kR
WEE 2/ (2), PROEHEHEHES o HEERERE 2.7(x) R

’ :az N, 2
S0 =301—0") F5=3(1—0®) 5~ =5,

” —g? ——T—_ 4
pMOER L B

& ~ [ Fw , o dw
=—wy3t—a) zr+77r)

aw aw
= —2(1—x) 7;7-+ (1+0) I

B EIRMEGE T T — L AR
| Z/(0) = SRk AR b g

=K, Wk + K, W,

- 2/Q1) = RO ITAR AL S
=K; Wa+ Ky Wa,

2/7(0) = SIS R &t ES
=Ks W, + Kg W3,

/(1) = WA R
=K, W, + K; W;

e K ERBE o, A p WEFR,EHER:

— ¢ 2
Ky = agnye (Hated),

K; = [52+506l+244912+571213+

S S
22680(1+24)°

L (28)

(29a)

(29b)

(29¢)

(29d)

(30a)



3m SmE, FERS: B WK K B B M A 221

+ 625824425204+

+ (144 154l+896/\2+2268/\3+2520/\4)] ) (30b)

1

K= Savan?

[3+8{1+6l’+,u(1+4l+6/12)] , (30¢)

1

Ks = 526801 +20)°

[264+2344l+761512+

+ 118024348778 +2520A°+

+p(32 43482 454742—92423— 37384 —25204°) —

—p#2(14+ 1542+ 89642+ 22683 + 252014)] , (30d)

—— 2 (g

—_ 2=k 2 3
Ke =~ S0 120" [43+1781+255A +12003+

4+ (2048034 1201’)] s (31b)

A

1+o

K= — Sm0s207

[38 +2564+61742+ 6454342404

+#(10+801+220A1+24OA3)] . (31d)

B 3,4,5, 6 FRERFRERIESFET, & o = 0.3 B, POHEENTE
B (FaRmb i 4R iEsy) HedimE ik,
B o= 0.3 F, BlABRIETE AP OB B A HE T R R AR



222 0 m = ® 10 %

(i) HRMEXX,

2(0) =0,
Z/(1) = 0.2959 Wh—0.0053 Wa,
o (32a)
270) =0,
27(1) = 1.6189 W,, — 0.0487 Wa;
”
L TN =M
s X0 —ittaneabues
) Ak —
[~
L’
A
T P A
() AN
e VERN
R
/ N
% /| // AN
& 4
& ’ S \
. /
A
,/
/ /
)4 /
! (/ //
/ //
|/
/
1/ P
° \ 2 3 4 5

Wa=v 3= (%) _,

B 3. BERMRER, O BERITAEIIMER (0=03).

'
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(i) BRHESEEXK,

3'(0) = 0.6118 Wk +0.0173 W, ]
2/(1) = 0.9077 W2 +0.0075 W,
8 (32b)
3’@) =0,
37 (1) = 1.6189 W, —0.0867 Wi;
. |
3 (N = N8 TS £ 7]
T ((0) = WG 3 48 fo At B 11 /
5 0 =il et Sem A // /
/
" v //
AUy ///r
?jﬂ / /
R 5 (/ /
y
44 Vi /
& /- /
4
B A1/
10 o / /F‘Z,(O)
v
//
/
// /
/]
5
e
/,/ y D)
P 2 % d RN
L~ ‘4'/' \\
4] ! 3 3 4

W =" 3(1—=0%) (%) -
B4 BEMEEESIK, OBEEIT AR (0 =0.3).



224 L) p2: ] -3 w® 10 &

Gi) BWEERE,
2(0) = 0.4762 W +0.01159 W,
/(1) = 0.9762 W2 —0.0106 Wa,,
. L (32¢)
2(0) = — 4 W,,— 0.3709 W3,

37(1) = 2.6 W,, — 0.1603 W3;

=

3L o) =ititg e B e
25| Y ) =i R E R /
S " o=l e A r ST

3 (=i B B -
IREN

W /

20

\:‘.;

7 v N /Z:(”

L~ g N

\
A\
\
WA
\

\\
\WAVAN

foswes=]
0 ] 2 3 4

| Wm=v 3= (%),
B 5. SEEERE, DOSEMNTAEINEE (0 =03).
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(iv) BRTBKE,
2(1) = 0.5 Wh—0.0116 wh,
. (32d)
37 (0) = — 4 W,,— 0.1593 W3,
2 (1) = 2.6 W,,—0.0915 Wi.
. /
T (0) =R AR LR ST /
257 3 () =i R LA
— > ) =ik R 5 R 7
5 (=S S ]
HER
/
iy ity /
/
n
15
R L0
®
& / /
5 / L/
o AL
A / y,
)4
/(/ 42‘,’(0)..~
21
5 // /// Z
pd | A o
// - ‘/ - [~ /z'( :
/// '// 2 N
/// 7]
0 z ] 2 3 A

Wa=v =Y (5),-0

JH 6. METBIE, POREMNTASENGNE (0 =03).
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—

=, EARB&EENTEPEEE RO EHER

BAME B—wE 1 R EARR R EIR, OB T PAEAE(E 7).

B 7a MEERIK. : B 7b. MEELEBEEK.
P P
4 : G - :
a |sie——— QO
W7 FUERE. B 7d wHHE.

P P

et —— %“I\ﬁ *

B 7e ARZEHEATDBBNNE. B 7f TRESRERATAEX.
. 5 /
7 3 :
gx‘ b a—J777

B 7g BRI,

e LRI RIS RRE S L

4 14 dw _ . dw P )
ar v ar | ar =N, dr+27rr’
4 _1__d__ 5 Ek dw)z_
" r ar (=N, + 2 ar =0, . (33)
d ,
Nt~——d_t~(r1\")' J

BERHEBEESE (2), 3), (4), (5), (6), (7) FEWHIBRMEMET RE.
BTHEEE (33) &ﬁ@iﬁﬁ%ﬁ%ﬁ,ﬁﬁé’li@b‘ﬂ%ﬁﬁﬁ:



3 19 REE ERNR: ENBKARENS 227

LEAS

y=

_ N — 2 a’N,
» W \/3(1 o?) h’S 3(1 — o?) 7%

’

' (34)

2 2
= — g2) ELN —-_'i. —a2 — 52 a’P
T =3(1—0%) T PT (1—0?) 4/3(1—0?) ol

FIR EREERGR, 58 (33) IRRTHMER:

a2 awN _ . dw »
dy? (y )= Ty
& 1/ 3dW\?
3y (yS)+-2—(\—d—y—) =0, -
as
T=8+2y——.
Y ay J
FHE BB T AR :
B y=1HK, .
aw 32w _ ds
W—O’W——.A_T)’T’S—- ©® dy’
H y=0 B,
aw
W’s;ﬁ.m,

A, p B (12) SUREHRY.

(353, b, C)

- (36)

HERMARTOREEL2BY, ARBEESKESE 36) TERBHE

(34 a, b, c). 4

W= Wyep = \/3(1‘—'62) (i;’—)'=o,

FIRTE —, RS HESDEERE W. WIERE:
pP=BiWau+ B Wi + -,
W = w(y) W,, + ws(y) W + -,

S =s,(y) Wa + s4(3) W + -,

T =5,(y) Wa + 14(y) Wr + -3 J

(37)

L (38)
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Ho o BER, wi(y), 0, uly) E& v WREEHEK.

HFRFBARAFE (35), KR W. HRE,HEHRBARRHE—E,
BMTFI—RIH B, wi, 52, 22, Bs, w3, 54 84 FRILAE BRGNS
s 5. ’

iR By, wy, REFHTEMOME (FE D.

s

&2 dw, )_ﬁ

a\'" 3y )Ty

wi(1) =0, w(1) +Aw, (1) =0, w,(0) =1, - (39)

w,(0) HBH.
HE (39) KA R:

dwl . 1 - ]
4y 1A (log y —R), }

1 1
31=m: W1=1—Hy102 y—y+1.

(40)

BT 2(y) 1 2(y) REF TR SEAEFGEHE (HE ).
a2 1( dwy )
‘d—yf(yfz) + 7(—#) =90,

p=s+2y f;;, - (41)

s2(1) + psy(1) = 0, 5,(0) HH.

PR I AR

1
S3= — A+ [2 y(log y)*—(6+44) ylog y +

+ (74624207 (y—1)—p(1 +2A+212)] ,
. (42)

1

+(9+10A+62) y— (7+6A+242) —p(1 +2A+212)] .
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B By, w3, RIAE TEHMSEIBRGME (HEE )
& (  dws\__dw  Bs
dy2<y dy>_ 2y T y ’
w3(0) = 0, w3(1) =0, w,(1) + Aw, (1) =0,

w;(O) B,

HH 52, wy BEE (40) F0 (42) KR, HE I BHHRE.

1
1296(1+2)3

—(288+234A+5422) y3 log y +

w3 =

+(238+288A+117224+184%) 53 +
+ 162F [y*log y — (2+1) y?] } +
+ Bsylogy + (A—PB3) v,

1

—_ - ) 2 3 4
Bs 35921 )" [191+492&+576l +360A3+1082*+

+81p(1 +4A+8A2 £ 823+ 441) ] ;

FHep
1

1= 50217 0)°

+81,u(3+11/1+19/12+16&3+6).‘)] ,
F=— [7+6x+212+;z(1 +za+zaz)] :

B s, 0, BROSHTEHAME (B IV).

dl _ dwl tiW3 )
dyz (}' 54) - dy dy >
‘ d$4 L_
=S4+ 2y —, .
4 4 2y
ss(1) + psy(1) = 0, 54(0) HHR.

<~

{——18 y3(log v)3+ (1174+54R) y*(log y)*—

o (43)

(44)

(45)

[849+2113l+2115/12+ 10624%+2342* +

(46)

(47)

(48)
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B IV RORREA .
—_— _—1 S 3 4 __ 3 3
% = 25766h LT {1728 y* (log )* — (13536 + 69123) y*(log y)* +

+ (42120 + 406082 + 1036842) y*(log y)? —

— (56004 + 842404 + 406084% + 69124%) ¥’ log y +

+ (25649 + 560044 + 421204% + 135364A° + 17282%) y* —
— 576 F [36 ¥*(log y)? — (114 + 722) y*logy +

+ (83 + 1144 4 364%) yzl} —

— iy 2P ros ) + 214~ G+ D Bl ylogy +

+ [(7+3x),33—-(3+zx),4]y}+0, (49)
U S 3 4 _ 3 3
= e (LT {12096y (log ¥)* — (80928 + 483841) y*(log ¥)® +

+ (213624 + 2427842 + 725762%) y*(log y)* —

— (223548 + 4272484 + 24278442 + 483844%) ylog y +

+ (67535 + 2235484 + 2136244 + 8092843 + 120964%) y3 —
— 576 F [180 ¥*(log y)® — (426 + 3601) y*logy +

+ (187 + 4262 + 1804%) y?] } —_

_ 4(1-:_1__) {6p,y(1og ¥+ [64 — (10 + 63) B5] ylog y +

+ [(9 + 54) 133-(5-!-6/1).4]}—]-}.); (50
Sek

= WEEZI(TW [58015 + 1306204 + 11656842+

+ 504004° + 86404t +
+ 31 (14475 + 529084 + 6616842 + 38880A° + 86404%) +

+ 576p2 (13 + 654 + 12202 + 1144 + 362%)] +
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+”——4(11+A) {[7+3A + p(1+2)] Bs—[3+24 + p(1+23)] A}. (51)

L AT RS R, Sl T
HR—ABHERE, ERFEEESTRRER, f.O08ETE KRR
R
P =B Wa+ B WS, (52)

Skt By, Ba, ELHCEE (40) A0 (45) bR, ‘BIFHE A M0 p MOBERL. AEHEBR
WRT,
(i) WRMBEXK, A= 3o, £=0,

14o

pl = )
3+o (53a)
Bs = m (8087 + 112040 + 64020 + 174846° + 1916%) ;
() MRMESSERK, A=, =2,
_ 1+
Py = 3+0 "’
_ 1 e _ (53b)
Bs= 5553 CE Y g (35465 + 283895 + 524247 J
— 27106° — 13956* — 1916°) ;
Gi) BREEIEE, =0, p=1-,
Bi=1 Py= 5ot (53¢)
(i') %ﬁ’:‘ﬁf@%iﬁ A= 0, p=0,
Bi=1, Bs= '21—59917 ©(53d)
BRI X RS, A T g BOETE TAIESRA
2 - 2
m>l,>o, =g > B>0. (53¢)

B 8 RAEXRIBEGEAT, o= 0.3 R, POBREHBIAERR.
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WHAYMEHE VD (e0=20) ‘LWHBTEMLIE 3 M

¢4
A o= p 0 —T) =
0i 6 9 5

T

<
=
|
1

\

ANAN

i

.re.)
A r=0

vam v st=ay (
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EiRasBRIE R MR OB E R BRI AKX (0 =0.3) £:
(i) HRMHEXX,

p = 0.3939 W,, + 0.0393 W2 ; (54a)

(i) HREHESMITK,

p = 0.3939 W,, + 0.2062 W2 ; (54b)

() HPEERE,

p= Wy + 01630 W, ; (54c)

Gv) HRITBRE,

p= Wn,+ 00737 W2 . (54d)

it (27) KMHBARRE A F1op, R 2 BHT B M By HIME:

2. HHEFFEM A8y By 1 By BYIH.

B Bs N 0 02 04 06 08 1.0 12 14 16

0 0.0737 0.0587 0.0508 0.0498 0.0434 0.0416 0.0405 0.0397 0.0391
0.4 0.0862 0.0719 0.0654 0.0660 0.0614 0.0612 0.0615 0.0621 0.0629
0.8 0.0987 0.0851 0.0300 0.0823 0.0793 0.0807 0.0826 0.0846 0.0867
1.2 0.1112 0.0983 0.0947 0.0986 0.0972 0.1002 0.1036 0.1070 0.1104
Bs 1 1.6 0.1237 0.1115 0.1093 0.1148 0.1151 0.1198 0.1246 0.1294 0.1342
2.0 0.1362 0.1247 0.1239 0.1311 0.1331 0.1393 0.1457 0.1519 0.1579
2.4 0.1487 0.1379 0.1385 0.1474 0.1510 0.1588 0.1667 0.1744 0.1817
2.8 0.1612 0.1511 0.1532 0.1636 0.1689 0.1784 0.1878 0.1969 0.2054
3.2 0.1737 0.1643 0.1678 0.1799 0.1868 0.1979 0.2088 0.2193 0.2292

B 1 0.8333 0.7143 0.6250 0.5556 0.5000 0.4545 0.4167 0.3846

BAERMACR H PRI B W 368, A P MR B RES o SRR
AR 2/(y), FHRMENKESEES o HJREFEERE 3(G), &

.t — 2 42 , —a2)N. a2
}.‘,(y)=3(l ",)a a,=3(1 "3 =, )l
Eh Eh L (ss)
5 ()=o) v A=) T =29 Y (4 y |
3 (=010—-6)v3(1—0?) 7 2y 3 (1+0) 3 )
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B SRR T T MR R R
5 (1) = YT AR A e
=K, W2 +K,w, (56a)
5 (0) = H A IH RHES
=K, W2 + K, w!, (56b)

37 (1) = SR AR e Y

=Ks; W + Ks W, (56¢c)
b K BEA o A T g HEFEE, ERES:
K, = quﬁ? (1 + 24 + 28), | (57a)
K, = WZ%—W [31473 + 1184044 + 13658442+ + 734408° +
+ 155522 + 5765 (13 + 654 + 12202 +1148° + 35/14)] +
; +-;*—(-1—I-_L'_7)—[(1-l-’l)ﬁ3—(1+211).4], (57b)
E3=—§T1—%_—1—)—,-[7+6l+21\’+;&(1+2/1+2/1’)], (57¢)
K,=D, (57d)
Ry = — -i—lﬁ [2 — 1+ a)'l] ’, (58a)
K, _ Wfl+_l)3{82 + 1924 + 180'12 + 728 +

+ (1 + o) (283 + 4442 + 28827 + 722%) -+
+ w54 + 216A + 3248 + 2164° +
+ ({1 +0) (81 + 2164 + 27042 4 10843%) ] }—
2B~ (1 +0) 4. B (58b)
B 9, 10, 11 SRERRBEUERT, ¥ o =03 B, POTMSENHTE

B (BiaRmb BT AR HES) BhOBErER.
& o = 0.3 B, BRSBTS OBERTABHREITARXE:
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(i) HRBER,

=0, | |
5 (0) = 0.4067 W2, +0.0026 W, . (59a)
2z, (1) = 0; | _J

(i) HRBESHEIXK,
3 (1) = 0.4883 W2 + 0.0367 W?,,

3 (0) = 0.8950 W2 + 0.0154 W*, . ~ (59b)
3, (1) =0; ]
25 1 1T 1 1 T 17 /
| O =it 18 4 A1 -
| T () =itk R 15 4R ST
/
20 ’ /
/
)4
/
/
IN 15 [
R /
<] /
& /]
g M;/ // \_, /
> AR z,(o\)\ %
/ pd
5 L/
/ X%
e -
//' = R
-
0 i F4 4

e ST ()
B 9. SNSRI R SRR, LR S RE T B R (0 = 0.3).

i e S
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() BB ERE,

3, (1) = 0.3571 W2 — 0.0054 W,

3, (0) = 1.2321 W2 + 0.0185 W? , ! (59¢)
5 (1) = — 2W,, — 0.0525 W3 ; J
T T 7T 7T T 71T] /
T (=intharrete e L
T (0= B LA ]
3 =k AR S HRLf 7
20
HEEENI [
ﬁ\—‘./‘?‘ /
’ /
7
15 / //
W / L/
R / o
/
& //
€, /LJ:.Z(O) 1A
}‘s / /\ —}:,'(l)
/i ,//
/ //
5 /1/ s
A A
/ //’ /1ir(l)
zd B
% L]
// // - s
0 1 2 3 4 ) 5

Wm = ‘/Ev(lv-—sﬁ (ﬁt;l/VA)r:O
B 10. BEkEEREE, hOBENTAEINEER (0 =03).
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n

4o

(1]
(2]

[3]
[41

(51

3 (1) =o,
3 (0) = 0.8750 W2 — 0.0001 W, g (59d)
3 (1) = — 2W,, — 0.0525 W3, ]
T T T T T T T
T 0 =PI @I 1] Y
2 =il dafre RSy
20 A
L] /

4 7/
15 / //
/1
/ //
BREVEy4
Z(obf 4
0 /,/Q'—Z(l)_
//
Vz
L~/
5
L~
P ayd
v
—
A
0 i = 3 "

W=/ 3(1=0% (--';j_)':0
B 1L BERTERE, GubBESITaENGEE (0 =0.3).
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ON THE LARGE DEFLECTION OF CIRCULAR PLATE

CuieN WEr-zaNG

(Tsing Hua University, and Institute of Mathematics, Academia Sinica)

Yeu Kar-vuan

(Peking University)
ABSTRACT

Equations for the large deflection of thin plate established by Th. von Karman has
been well known for many years. But so far there have been only a few problems studied
with numerical certainty. S. Way was the first to apply these equations to solve the problem
of a clamped plate under uniform pressure by the method of power series. After this,
S. Levy found the solution of the simply supported rectangular plate under uniform load
by the method of double trigonometric series. Both methods are too labourious to be
applicable to other more important cases. Lately, Chien Weizang treated Way’s
problem again by means of the perturbation method and obtained excellent results, By
the method as given by Chien Wei-zang, Yeh Kai-yuan worked out the problem of circular
plate with a central hole under central concentrated load.

In this paper, more results are given for various circular plates under various edge
conditions. These include uniformly loaded circular plate under various edge conditions
(section 2) and central concentrated loaded circular plate under various edge conditions
(section 3). Such edge conditions are: (1) simply supported, (2) simply hinged, (3)
rigidly clamped, (4) clamped but free to slip, (5) edge clamped but with possible slipping
in horizontal direction, (6) edge simply supported but elastically fastened, and (7) edge
clamped in elastic wall.

All these results are presented in such a form that direct application in design
problem is possible. In particular cases, under edge conditions (1) to (4), as 6=0.3, design
formulae and curves for central deflection, radial tensile stress and radial bending stress
are presented,



