MRABEFENERESR
PO B3 AR

WRBERNYE, E28B4H (981E8 H)
Applied Mathematics and Mechanics

ELEERHMERATH
cHEERERNE &

el

w #

(AL E AR I HPTH, 19805F4H 1 B k)

wm =T

PIRTET T MR BERR, ER8HRESY, ANSGHER—-EFNERTAE M. &

BT BRAESNEY, W —RRAERERD R, TBRES, Bhibv=c O5EE
YRR, 3#H, BEHbr=aRz=0, By=0.56 Ty=oXRRNHREH%, H—-HER A

DO BERBERE, X TR ENTR.
51

PR IE e BB AERR. ERNFERNARBRESN. AnHHHR, RF—8H
SR ERNE B, BAE—PHRHEFESENREE. FvReEEy: F—25hhEH

RIS, WECLDBR. (BRI
—. BM&BGEAEROE

g

(A) —WiZibERR, F—KPHER .
EWRPR. B E il
Lo mTo . mTX LLL2000edqadrtdsrire
Pa? sin—p— sin —_ x
W=Lt9_ I
2D.7t3 m-;,s--- mscosh azm _g_’
. {:sinh m:;y + az,,. tanh az,,, sinh-27Y
I_J_
a
1
_ mmy mwy y
a cosh o ] a.1) -

389



370 % & 0%

R an = "0 xR ﬁFFJ:.Fy<%.

Ap
T
Y Jy=o 4nD m=1,8:-+ mcosh-&n 2 ¢ |
2+ (1— )5 tanh —3-
o' P — sin T2 sin T2X (1.
m=1,8:. 2cOSh 2 ¢
ﬂ
2+ Q- u) taah
p B in m’y i7a
(Vs)!-ﬂ b Jml Bees 2coshé sin 2 Sln b ’ ﬂ‘ b
’ 2
1.
si; aid
Pb Tz %
-2 _ 3 a tanh 2 .

m=1,8-+« cosh— -2

(B) #ERREYy=biXinAr XE@xih, H=ihAHMXA, HLENOBEREHA.

(W )yme= Y. amsin m’;x

m=1,8e0.

W= 3 a,,,('l—u) {( 2 + a, coth a,,)sinh m::y

it 2sinha, |\ 1—u

— Y osh-T2Y }sin nTE ¢!
c a a
oW _1=p mas [ 1+4 > . mux
( dy ) T 2a ﬂ,,.-;Z,s...Smha..(. 1—p T coth an ) sin =5 .
D 2 mén® 3+u Qp . max
)y = 2(1 “) ,..-12,3--- P gy coth a,+ sinhza,,]sm .
(1.
— 2 -2
V'dsma=—D 2(1 f:) u P I cosma
¢ m=1,8e¢- m
" , .
.3 % cos i sin F7Y a

b

= bz “22
= (a2+m2)

2)

3)

4)

5)

.6)

7)

8)

.9)



EXESHREATHEBERRNSH 371
: ' 1+ n
(R);::=D(1—u)’ :—zm_gmmzamcos mn( I—Z coth a"'+ﬁnfh"—a:> (1.10)
ERBEER:
Fazo= 32 b sin 70
x-a =i
1—u coshf, —1 B, __ 2 —rd
w fv_—': b_'{ sinh 8 [(sinhﬂ 1—u )smh b
+ ”;x osh ”Zx]+ 15# cosh inl')x - i’;x sinh ”Zx} sin iul;x
. .11
*n®  coshfi—
e =3 0 L5 b A
3+nu __ Bi Lo A7Y
< i—s  siab ,3:'> sin — (1.12)
— 2 ; 3
7)),s=D LUbT/an > b Y e sin ot (1.13)
R R
2 m:
(ﬂ) = bi m @t ptp sin 27% (1.14)
=7 i 2 2\ 2 .
ay b i=1 ’ m=1,300: < ':'2 +%) a
cosh Bi—1 / , R Sl L WY
(R),-,,—D(l #)z 7 g b; i [_m_ﬂ’___<,8,coth Bi+ 1—a ) ﬂt]
. cos {T (1.15)
(D) —EFBEFE, By=0XBEAPHTIE:
M(x)= ). E,sin mrx
m=1,8v0
ZDJT’ ,,.Z-l sin(]zlza,,. sinh ¥ _ MY Ginp MY
+coth a, Y cosh m-:y ] si ‘m.;tx (1.16)
aw a Enf QA . mTX ‘
( ay );:- 2xD m_g.__ m LCOth @~ sinh %a, ] s (1.17)



372 3{% fa 7_7:7’[—'3'.

_ T mE, / 1—u \

F Dewe=— 1+ ) %0 mgs sinha. (1 + T o coth a,,,)
. sin —ﬂ;i"— (1.18)

b? i
Emi -3 + - 2 .

D) - ) [a( 5 I ]* cos ma sin Y- (1.19)

G 31 mel,ze.- m(_——i-’—) b

’ a? m?
(Rem —(1—p) 3 EmCOSMT (o than—1) (1.20)
e o, sinha, " " ’

(BE) MTFUENALITES, H2(0,b), (a,)BRHEXKRN. BEFEMNFLE, HEM
LT xRk A ES, BD:

W=~ky (1.21)
k A—FE R
HE:
ow 1 i X
(55 ) == 2 s (1.22)

k4

T, EMERRE AR

HEWHEREES y=0 EANHERZ, EMERX Q.2), Q.7), Q.14), (1.17),
Q.22) R E, HEETNWHIRIZE. TREZ:
7 U 1+u 2a bi
Q-=-w- sinha,,.(l —u +“"°°th""> b =i

il

et m?
(2—~u) et iz N at . E,/( " a,
(lﬁi_;.f)z amD T \ O O T h 2a,,>
iz b

. mw tanh Am
L2k 1 Pab Tz B TR (2.1)
v m? 8Dn m? cosh Am )

BHRG y=bXBNB AT, EMER (1.3), (1.8), (1,13), (1.18) RIFAHH
B, HEEMNNRAE. TRESL

.l 3+ 4 bi
(1_”)2"?{1~ coth ant+ 2" J+4(1 “)st s



ERESHRER THEBEERRNITH 313

R 1 E,
COS 17T — pou +G (1+#) an mzsinham
7 b
1—u __Fa
( 1+ 1+4 an coth a, >— Drm®
A
2+ (1— #) tanh ——
. sin 2 m=1,3,5-. (2.2)
Zcosh T

FIREH), B x=c XUWHIAZE. EMER (1.9, (1.12), (1.19), (1.4) &
I, HEENHRETE. TEEE:

cosfBi—1/ 3+u Bi T b
( #)%i sinh Bi ( 1—u ;HIITB:> EZrTY) ,,,-IZ’_«;:... E.

4

2

bz
2t @) —=

3
. e :n + (1—u)? —b—acos iz Y. G
a m
m (gt )
1 Ph? 2+(1—ﬂ)% tanh % in ( ;
. = . i 2.3
B, i\ Dai® Bi ST
(&* ) dcosh

itq]%'=1’293"'91§.¥| i=2’4s69"' %Eﬁ(Z.IS)H(JEJ'ﬂH"JW%% EE:.FEQ l’ﬂﬁﬁiﬁﬁ%qﬂ
HER, BMER (1.5), (1.10), (1.15), (1.20) FFAMEEN, HEBSMNKNRNZE. T
=153

a2 N .
2 D, _smh — (ancothap—1)~ (1~ u)m_g anm
1+p Ay N @ 12 .
<I—ﬂ cOth(l,,-l-mza—m)'i‘(l ) bzg bii*cos iw
cosh Bi—1 , R L APy
.[—*Sinhﬂ’_ . (“B, cot Bi + o ) /9.]
. mmw
Pab ST
+ =0 (2.4)
27D m-g cosh Zr

ﬁl&iﬁE?ﬂ?ﬁ%’E@iﬁE&—/ﬁiﬁlﬁ’Jﬁﬁ BRATUERAE 0y bis En K k. B—K3I8
W: H8 Q.1 RN EHEGE, /\Jﬁﬁﬁﬂ: y<— EHTHER. BMNBUTAZXGTRHER
F-ERABESHASE. WREPNAEROTL, WAEEERS.



374 % @ i
i H X
ER— AP, B—TTGR. B u=0.3, 33 an» bir En Z RIS KRR . B3
2
a..=o.059031£", —0.62352%10"° 0.81717x10™*
0.21763X10°° 0.11993X 107 0.62874%10°
0.34948X10°° 0.20404X 10~° 0.12388X10"°
0.77539X 10" 0.49695X 107" 0.32441 X107
0.21478X 107" 0.14369X 1077 0.96806 % 10~
Pa?
bi=—0.15496 7= —0.041276 —0.011335
—0.43222X 10"® —~0.20098 X 102 —0.11139x 10"
—0.65037 X 10™* —0.41851x10"° —0.27525X10"®
—0.19361%10"° ~0.13713x 10"° ~0.10225x10"°
—0.76188% 107 ~0.59205% 107 —0.45773X 107
E,=—6 P —1.5549 —0.85293
—0.51763 —0.34449 —0.24136
—0.17475 —0.12922 —0.096787
—0.07294 —0.054955 —0.041103
—0.030244 —0.021597 —0.014619
2
F3__ 0.32524 ga,
WU EE S y=c WHFHZ%K.
Pa
D
W )yeembat 37 ansin 7% _0.10353 L% 1 L
Y=g L D D 2

m=1,8+0c

. {0.059081 sin —% —0.00052353 sin =%

HHil y=a B@ﬁiﬁ)ﬁﬁi&iﬂmﬂhﬁ HIER:

2
W= D Pa* {0.05908+ 0.00052352}
2
=(o.10353+o.00604)£‘1~= 0.10957 ]z;’z
PUTXRAHBEHD y=a B E05E.
X  0.5a 0.375a 0.25¢ 0.125a
2
woo. 109571;5‘ 0.10904  0.10773  0.10577

0

0.10353



EXESHRIERATHERELRNE i 375

FUEH, HEdy=a JLFHA—EHE.
HH# x=0 =% x=a KI5 i 4 :

(W)x-a=ky+ Z b; sin b

im1

: {0.15496 sin——L +0.041276 sin?"¥ +0.011335 sin-="Y

+0.043222 sinﬁ’;—y+o.oozoogs sin 2L

UTXRJUHITERD x=a AN ROBE

Yy 0 0.25a
ky 0 0.025883
2 bi sin 0 —0.015839
=1
Pa?
w 0 0.010044—D—

FEXH HLE 0.5a, 0.75a, ¢ X=SE0EE

AT—HLKL.
B EE B TER ST 9.

mnx

M(x)= > E,sin

m=1,8¢ce
=——€~{6.798 sin—>-
T a

3nx

+ 1.5549 sin

9

+ 0.3445 sin

40.12922sin 15;”‘

+ 0.054955 sin 2% 21

+ 0.030244 sin 25

+ 0.014619 sin 29;”‘--}

+0.85293 sin5—”a’f +0.51763 sin

+0.24136 sin——
+0.096787 sin
X to. 041103 sin

X 10.021597 sin =<

Pa Pa®

Y 9. 10353-15~ ¥~ Iypr

3my

57 +o.0011139sin6—’;y—+---}
(H2) .
0.5a 0.75¢ a
0.051765  0.077648 0.10353
—0.014643 —0.0077006 0
0.037122  0.069947 0.10353
0.25 0.5 0.75 a
0.05
0.1
Par/D

B2 AHYX=cdfHEEl%

Gx

” ALTE 6 17475 sin—ST 3 X

-+0.07294 sin

177 . 197X
a

237x%
a

27nx
a



376 Bk Vi) B

PUF X R T IS E LA R BIEE .

X 0 0.125a 0.25a 0.375a 0.5a

M 0 —0.46448P —0.52839 —0.56979 ~0.58645

M* 0 —1.0042P —1.1423 ~1.1571 ~1.1514
0.25 0.5 0.75 a

HHRRE=1TH: SRPH PERERRD Y
=a i) AR, FERT—X AT RRXE S T
FEME . FTATRE], EM1ZREbELH2:1.
FEH, 4P EEECLRE, WEEE L EE
A, RBOnBEEREE, (E3).

M R EREELNEEE.

B3 BEEbhERSBHE

1

2Pa {6 7980 +%1 5549+ ]EO 85293 +-0.61763

s

So M(x)dx=—

L o.34450+ -

+9 11

1 54 L
0.24136+ ;5 0.17475+ 7:0.12922

+L

+ o.o7294o+%0.054955+;—30.041103

1
170 .096787 + 19

1 1 1 =
+ 250. 030244 + 270 .021597 + 290 . 014619} 0.49387Pa

WENL.23% . ‘
MATA¥ an, bi, E,, AHEMAILEG, #NitERNE-RNEZESANS
B
FXHUE, FEHBSARENHELY, FRRE.

2 ¥ xXx W

1 Timoshenko, S. and Woinowsky-Krieger S., Theory of Plates and Shells,

2. Nowaski, W, A Contribution to the Theory of Plates and Shells, WHhEH2EIH%
BrouAT, (1956)

3. BRIEVE, MR, BEEHRE, (1964).

4. KIETE, BRBEEROSHGE -SROEATERLNPR), FEER, 198, 28, (1979).



EREEF A THERERRNEH _ 377

Bending of Rectangular Cantilever Plate with

Discontinuous Loading
Chang Fo-van

(Tsinghua University, Beijing)

Abstract

The cantilever rectangular plates previously investigated are all loaded continuously,
such as loaded uniformly or by a concentrated load at any point along the free edge. Let
us now go a step further to deal with the case of discontinuous loading, by taking a
concentrated load at the middle of the plate for an illustrative example. For a numeri-
cal example, a square plate is taken As it can be expected, the deflected free edge
y=a turns out to be almost a horizontal line, and the part of the free edge r=a from
y=0.5 to y==a is deflected into an inclined straight line, Moreover, the total bending
moment along the clamped edge checks very closely with the statically determined value

from equilibrium. A1l these data confirm our calculation.



