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PREFACE

During the recent visit (May, 1955) of the Delegation of the Polish Academy
of Sciences to China, Prof. Dr. W. Nowacki, corresponding member and concurrently
head of the Division of Technical Sciences of the Academy, delivered two lectures
at Tsing Hua University, Peking, on the equilibrium, stability, and vibration of
thin plates with discontinuous boundary conditions. Subsequent to the lectures,
a conference for discussion was arranged by the Institute of Mechanics, Academia
Sinica. Participating in the discussion were also the faculty members of various
~ schools of higher education in Peking. At this conference, Prof. Dr. W. Nowacki
once more made a detailed supplementary report. Text of the lectures, remarks
made by the discussers, and text of the supplementary report are collected in
this monograph by the Institute of Mechanics.

The method employed by Prof. Dr. W. Nowacki can be extended to the pro-
blem of a general elastic body with discontinuous boundary conditions. Prof. Dr.
W. Nowccki reported on his work in relation to this subject in Augast at the
Karpaty Con‘erence on Elasticity and Plasticity sponsered by the Polish Academy
of Sciences. The application of this method to three dimensional bodies will make
it possible to solve many significant, yet unsolved, problems.

Another important contribution of Prof. Dr. W. Nowacki, having to do with
the structural design of grain storage bins, remains to be adequately introduced
to China. Such work is obviously in great nesd in our country.

On his visit, Prof. Dr. W. Nowacki not only made valuable suggestions with
regard to our research work in civil structures, but also drew wide attention from
our mechanics circles and exerted considerable influence. The stientilic tie be-
tween China and Poland is gteatly strengthened through this visit. Promptad by
Pro’. Dr. W. Nowacki’s reports, Lin Hung-sun of the Institute of Mechanics has
made a study of the bending of circular and annular elastic plates. This work

will soon appear in the Acta Physica Sinica.



fn the reports of Prof. Dr. W. Nowacki, it is seen how the approximats
methods of mathematics may be employed in mechanics, how the study of mecha-
nics is used to serve the practical needs of engineering, and how theory and prac-
tice are integrated. These are precisely what we must learn from the scientists of
all our brother countries.

Here, let us express our hearty and profound gratitude to Prof. Dr. W. Nowacki.

Chien Wei-zang
Peking, China.
November, 1955,



i
B % ,
RS TIR B — /N JT T cevvervrrecnersnnr i e s e (1)
FEAEAH S R TR TR B 0 2 B BRI R <eveverermemeencnnnennnn (19)
KT BT L DHES LI LB orveeereresrrnseeresssssnnns rereens (33)
FEREBGBEFL covooveerrrmsonsernnensitiiiitietiisie ittt te e s bast e s nan e e (69)
CONTENTS
A Contribution to the Theory of Plates and Shells «cscreeeeeereeone weeenn (64)
MpobneMa RMHAMUKE M yCTOHYHBOCTH NPAMOYroNbHON MITACTHHKU
NPH PA3PHLIBHBEIX KPAGBLIX YCITOBHMSX +teecosrsasrccsreattasivsrarsorerssaesnniones (85)
Discussions on the Lectures of Prof. Dr. Nowacki :«seececereaeess sesessionas (101)
Disk!lssionsbeltrag ooooo sasasanne IR I sodadne (123)



N

WEERPY— T A&

W. %

GE )
LR H TR TR — N A, XA B BT B3 6 T — R AR i 2
R T o B TR R A A A, LRI AT — R P BN B - R R
B HILLAX G AR I J5e /I B HE B80S Sie /D
B I L TR TR R e, 4

Mt

R h, B R TR 0 57£ x B__S
6 JELHG T HE S RO e R B 2, ; 3 ’?

FES 5 AL 0 0SS 5 v 7
SH= w1

FMMASH S — A, 1 T, R R — At E D S &5 B4 — A by P
(B 15,
AN P AR B B 5 2 AR Ry L 1 468 1y O

L‘J’ZU!V—I- Stedl =P (1'1)
il 43
IR if > sine, Ssin o, 2
() =" n:?:, P (1.2)
Hh
nrt
o, = .
o

iy B SR R S W5 SRS AETT DL — S I AN ) PR B A
i 1= lim (1) G 2, 0612 3 € 05, R0 B0 P 3 7 it e A
AN

2V A o, cos;?é . a
w®) = - Z —D?——S':% sin o, &, ‘ 1.3)
w=1,2, ! n ]
HIAC e RS 308 A Wb, wEES of DL AR
Y /A @, sin @, @ .



g B 0 4 2 9 75 Y B
s 4 x I 65 s /AN 5_s
s ‘L Br 5= &
—— | | a |
"1 . l
B 2 H 3

BRI, B, I 3 v R MM DL R — N RAE T A S0y, %S>8,
NEJ%BR%E BT, FERXENINE IR B R 4t

Ow
7 |y~ e (1.5)
[1/]
1
R (1.6)
Fors 2
J:L?_’ SE—- FJW:
‘SE

XER (1.6) FORBRAIPTE 8 Rkt i MR AR, Bl PR B R AR I A R S
B Smine BB 5o = 2.048, tf— AN REHSSALRG BT 5, 25 S S Bl

) _2_"{_ - [1—(-D*"]e,sinc, 2
2 (@) = i IZZ: AT R @n
dtU
H & o =0, BIE
@
e 1; ) n‘ =5 (1.8)
#
‘cmin=4-0.

9. SR AR A T SR PSR N T L, SR M I B4 o 5
S i BRI B,
e ) @)

IR S AN Uﬂa%ﬁ?ﬁi%, i HAE 2 =8 & LHHA p, WARMH LA THTER,

2:;2_%gz_smna @ 5 Bm ¥,
n ”m (2. 2)

7 72T

Oy = P ] ﬂsz, e, 71:1,2, ------ , 00,




o

W b 2 S HSs B T B — N

Doy m=N(ay+F0) 2~ 100, — 728m.

’ 4 < - J :'“‘"“ === IT___
1 "E_ ....... : /P EQ pL 7
M ql :y 1
> S ! X U
DL . g '1::_—.‘4-:_—4-;—-—-
E r
1.
H 4 B s

FEGRR QD W, pn i p ISR RE, WHR (22), FA EMS M EEET Sl
BEBIRZHAE o= LB AT U B, ST, Ry

2 < A, ¢,co5¢ 13
w=" 2 e nS 50 @, @ $in f,m 3 2.3)

A R a=5 LWEHE MHEKRK,
mﬁ’hﬁ&%ﬁ‘ﬁlﬂlﬁ z=0, =0, v=a, y=6 L@Jgiﬁﬂq'ﬁ%, ﬁ&ﬁiﬁ%é’
R?ﬁ'&ﬁ Ams Bm 0»;9 Dn§ ﬁﬁﬂﬁﬁﬁﬁ%ﬁﬁ%ﬁﬂﬁu"ﬁ':

o [Ap~(~1)C,J0,+ % [By~ (=1)" D, T3,
b . .
2 E D sin @, % sin §,, ¥, 2.4)

n.m

W=

ko

Bl 3R % 18 T 700 &k 4 B AR B B 2R 15 7.
a) MPAE 0 =0, o=a LALE, BA B,=D,=0, 26(4F o=a/2) XEHE i
BTG R A= Cs T AN A BR G TR W Fy [ 50K A= — . 20

0% | gm0
=0, I 45 1 F FUA9 R i S fk.
A = G SEERA IR TR R
i “ ~0 (2.5)
i (22 P2~ 15y —inplsy s )

Wi =g SOt ARG R i R



4 BiPE B R SR YRR 9T

7%

2]
E 31 02,2232 722 2.2
S (2% + p2ae? )% — 1ty — m?pPsy

n=_
2 2
_a _. Qe __
BE, P=p 1= pas Ty

R = EE DB R BN ED (Si=92=RIEH K (¢=8), BTG EIEy
Wi LR, FR QS mE LS

3 ” 0 2.6
n=l,§,' .... @12 —s(n2+1) = @.6)
W13 BB B B RS e = 3,85, |

b) MR L ENRR AR, o> WHEET, RGERELRTRE Q4 MmE

R

ow -0 0w _
wilm 7 T lm

BMEAR B~ D F DTG BRAH R, BT47 R0 fRRE R 8 fh R ¢
BRME, SXPUAS AR BULEIH A AR, BIMIEE D, 2Ex FA S BREERS BR 0 1 T
W, A

A, =0,y B,=D, my=1,8, 0, cseess

*%ﬁ Am:""Cm’ Bn="‘Dm m:l, 37 5, """ ) ”22‘) 4; 6, """ ) *ﬁgﬁ‘?‘(}r‘f% y“—‘—%%ﬁ?
B KB R MTEAA o= R TIA#h 9 = o IR AR, %A

A,=~C,, B,=D,, m=2,4,6, e , n=1,3,5, seeee ,
TERSEE S TR o= HAMTI KL,  BUF, %R
dp=—0C,, B,=—D,, my2=24,6, 00,
ST B R o=, 9= BAEEE. 1

Oz
Oz

= 0y
SRR A T 75 R

(@




WS 1026 BB P — N s 2

XD TTRERD I3 By 43

w
Am— A =0, 2.8
FHorp
_ BB ﬁ %
™ E’m k=1 j(kl)kll)km ’
#HH.
oo_\ aq 4] {3,
s . - 7 B,
= X D )3 D,
n=13, - 4 r=1,3,

B R (2.8) WTFISRECY Z, TPk v PLAA & B /DA o soe 2L S i (R B R oh . 2 ST
BLRH B (A1) &5 S. Tguchi Bif 5 —ANRIE T 5 44000 5 UV Hi ) 5 B2
SERHME.

B AEE— N AHT: REELMK =0, v=a LEHFED ¢ (B 6). b
[ BB A 575 M B Bl A7y B. 3. Bracosld fy 5 72 Hi %,

. . Bl 0*F(w, ») PV (2, 3) _ p(a, )
2222 o, 2 =
PUAvARvaRval vl A ) + Pyl i T 2.9)

XE, (@, 3) R EE SRR v MERE
w=myy2r, (2.10)
Hrh

02 g2
2
V=g Ty



6 LRGN L b R

FEHREQRO) T, & FRIFTBHAIEIE, v =1L, N=EA/12(1—»*) B7ERTTS R,

I R AR APAR, ¢ R B R, p (o, 3) RTTAAEIR BT R A,

WA o =§ b, SRR R p, IIMVRE vEre ik LM X, AT

FRIB SR Al ,
) . O02F _0'F _ 05F
v=0,4 F= 0% Oar  Oab =9
y=0,5, poOF _F  5F

. T oyr T gyt ays 7
B F o PR T A= A

o
Fay9)= 2 Dy, sin 0, @ 8in 8,y 9,
n,m

i p BRFRE=AE %K BRI XA

_ 2 N Pusing,E :
F-cz]i‘* g A sin &, @ sin 8, ¥,

”,m

FHrp

B =N (&, +520 + 5t — gul (a4 B2,

M HEEE R ©=E LREAH p E 35 0 R —EE LD M, 915 3.

2 A m,e,cosa,k
i m>'n ”n >
F= a4 2 Ay m

n.m

XN KA, R E=0HFAXLRR »=R VIV F, BITEH

sin @, #sin 8 ..,

2 L, O S. o, ¥ Si |8 y
2 11) n
w(a;, y) — m _n ” m ,

n.,m Dn,m

s

Er ot

”

N —_ 2 2N2__ ap L
-l)n,m N(an_{-‘gm) qan"— ]tz (a;’,+ﬂ';7n)2 L g

(2.11)

(2.12)

(2.13)

(©@.14)

(2.15)

BAED, 2 Li—>oo, HEMTTHRERE M RIARMIRE M8, 8’19
ERXERW. R mjﬂﬁl§‘¥ﬂiﬁﬁ? kM, [ XHE 2=0, =0, v=qa, y=6

[’QQ.hik%ﬂéﬁ A(J’), B(()J), 0(3’), I)(Q}), &E&ﬂéﬁ%;ﬁ.K%&% ‘4m? Ifn

Cy Dy

2 m?



-1

W. SR 236 BEEBR PR — D %

FU 7 F2 (2.19) Fulz P AEB i Eim TR, 3048 2

a N
© [ Ay~ (=1 Cp ]+ 5[ By— (= 1)"D, 18
20(w, )= 3 2 m_ 6= i sin ox B sin §,,y. (2.16)

nm Dn,m

HAGRIG R H QD WHe— X0, FETFRG Do XL, WIFHSE % T
AR TE b R o 1y S R, 5 BT L BRI T 2 B A

8. HEAT AT O HITER iy R oy S5, 7T AP IR BB ML AR R f o X N R
JHIE R ASH YL 3 B R BB BRI NE6% A%, 7 A, C. JTokwmn{<d 1 R. Barbré™™
RRASATRE RV FIORG R AT B O HE . SRS S, BT MR L S e, BB T 2
— R/ 1 B AR5 P B,

AR SO B 55 —FiORAE G BT 20T, 16k ST — 1 1 B A5 0 0 B 0
B1 (BB 7)), 7E 7204 B, BRIAF 323 pos=szocaosoas
25 i, FE PR A SATE D 7, XK ET
M febe 2 MR TR R, BRAT e 9

| et ~—~Sevnnetm ]
~e
x
\
N
[.._..

IR AR e
AR B A SRR L, T °
FEMA 5 BS A, Bt ) 5 T 2L m 7

He=0,u=a LRI LK ¢ RS MTEEE o= LB /6B T, WAFLERFT
=7 (D IEH T AR,

WA S H R
02
Ny2g&o +g =»
T IR B G .
20 (2, 9) _2 2@; T SIN &, § Sin &, 2 sin 8,, ¥ (3.1)
a - NSy —gal o Sm '
RIAT O BRI NI 5 F
i <Y
BIw==rs  r(n= m}; 7 Sin 8, 9 32
BRI CHERRL N
- m i Sm ‘ 3¢



8 LA EA N L il O

MBAELAE « =& BB BE ST AT IO B BE XA S, WAt THE R Y o A 28

w . s
2 2 osmz:x,,f 4 ‘1 —=0, (3.4)
a3 N, +8)i-ge, LIf,

S N

a_ EI Nnd

‘;*P: "bzv“?’a o
RO 5o o B T DA — R PR GRS T2 8 e Fuy), TG v b B A —A4
2Pk, IRAFT45 3

52%’ 9E=

" sine, £ 2 -
w____; (71z -+ pz)z..nzpzs + }/P:; - 0- (3.5)
SETAHA p A AT BB, M43 T 50 R AL
(k) i=p
RO _sina, §, sin @, ,Ei__o P=1,9, oo,
EI‘ ﬁ4 =12, n=§ N(a +ﬁm)2~ga p’ . (3'6)

BAEXN T m=1 URIWGTE y S5 A —D 420 B S
o =2

® . ) .
(.) Sln an g‘: Sln an g‘ = = mes e
P -+2 2 8 2 (3 +p2—mipls % £=1,2, pP, 3.7

B BRI TT AR ST, B 49 0 TR HEAK I8 o e,

HI TR X B, ARSI R L, BRI AT T, ‘A A A
FEM =58 B Ei=0/3, E=20/3, WHEEE.T), Xt IR rO=r, 28
VT 7R i S5

al ( 1) 2 sin 7137t cos ”671:
+4 2 ) 2 aND 5 :0.
‘ w=1,3 () E—npts
TR
. nm nw
d (—1)2 sin—4-sin—4-
_1_3+4 2 i i 806 o
7P == 4, e (n + p* ) — 724p?s

el 8 b p=1 W T HRK 5= () MRS, & MR EAE 00 XM R ITBR R SA
2 T RYAT S B ST =095 45T 3 REMR BE AR, Sk i — 202 0k 0
A B % I B TR BE T BE

el A A — MEIIATBOIR (8 9), i B LA, A e
o 2 () RTERIE v=y LIS I 2 B R A,



W. IR BORBER— DEH B 9

ALS
Hnip———————————— e —
1
%
&88fF == b _
asst ! E !- |4
: : st : S
: ! 7 L:w g
| ‘ R . i
| L Falilaiialayisinis :
5,975 ranatd @
MW 8 9
FE 9> 74 W, BUBYBEEE 1 T 25 HRIRE,
.NVQVQ'zy—}-g%:[, (3.8)
FHFF R BRIE Y H T B
EJ Z:f + (S +gd) ZZ‘;’ =17, 3.9
Hp
4]
z= Z,sin o, @,
X R R
_ 2 X 2,500,780 frmnsin fmy :
“=7 E N +82)—qad (3.10)
o - Z,sin e, %
= E EJa:"— (S'-’{-QA)a"-" . 3.1
MRS &M
w(w’n)=5(w)’
FFAr
a EJ _  ,_q A_, 55
TP T Ty 5T weTh
BRIFBH THRTE th RAEHHE:
L +2 i sin’ 8, 1 =0 3.12)
nby—snt p? §— pre? p? EFP R —utpts (3.

M=112."-



10 HHEMAR R MRS

xR AT N

} 4 @© : :
£ 5 E sin B, 7; sin §,, 14

1ty — SHEPOy — pyep? e i=1,2,00 " m=1,2, e W+ PP ) —ntpts 7

F=1,2, ey 7, (3.13)

B RE g JL Aﬁﬂeﬁ‘ﬁ

a) APHAE-PIFNR, Re=0f0=0, AFEB.12), &35

Sy e BJntx? Nr? 1
g 22g © .
= g (”2+ P2m2)2
¥E 6>a B, WHB— A0 Bt (r=1) T
BJGtE 600 Fit EJ-0 fys g, 183 Sy=47 N/a, x5 A F B A. Som-

merleldSIf) R 2,

b) AT NGRS AT OB, 3% 1h=0/3, na=25/3 FURT— /M AR,
#MRE ¢=0,0=0, AHFEE (3.13), PRGBS (M EL y=42W S
(FV=£2) ], ZM453

EJr213
Skr = :2713 +
Nns 1
473g @ ml gt m®
p 2 ( ~1)"2 sin '-é—- COS?-
m=1,3, (”2_‘_’)‘37”2)2
F p=1F1 %=1 yF 5, RITRE
8, = LI +£"_2 1.3934

a2

c) #H » NRFIMAT 5 5450 B2,
T DIRES

EJn?n?
Sﬁr = P
[] + P3N1t’ 1
Wl +r)a 2 ’
2 #e

. m=] (-—— + 7.

v
; r . X! 1=k
2 4 Y 8 0 : - om=kQl4ry—rk

H 10 k: 1, 2, ...... .



