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x= 0 M, (qa?)
v /b
mi” Y 0.0 0.1 02 0.3 0.4 0.5
v/ a
0.000000 | - 0.034890 | - 0.097821 | - 0. 156215 0. 194584 0. 207756
0.1 ) 0.000000 | - 0.045220 | - 0.102253 | - 0. 156022 | - 0. 192084 0. 204593
.3 0.000000 | - 0.056307 | - 0.109081 | - 0. 157667 | - 0. 190494 0. 01956
0.000000 | - 0.036138 | - 0.103438 | - 0. 166977 | - 0.209187 0. 23756
0.3 ) 0.000000 | - 0.047385 | - 0. 108559 | - 0. 167061 0. 206663 0. 20465
.3 0.000000 | - 0.059563 | - 0. 116332 | - 0. 169232 | - 0. 205257 0. 217886
0.000000 | - 0.039451 | - 0. 118451 | - 0. 195820 | - 0. 248376 0. 266718
0.5 ) 0.000000 | - 0.053126 | - 0.125356 | — 0.196538 | - 0. 245646 0. 262925
.3 0.000000 | - 0.068188 | - 0. 135585 | — 0.200004 | - 0. 244585 0. 260339
0.000000 | - 0.061623 | - 0.220449 | - 0.392854 | - 0. 516836 0. 561281
0.8 .2 0.000000 | - 0.091054 | - 0.237274 | - 0.393906 | - 0. 507377 0. 548250
.3 0.000000 | - 0.124221 | - 0.261312 | - 0.401772 | - 0. 503099 0. 539630
y=0 M, (qa’)
x/a
mi“ \ 0.0 0.2 0.4 0.6 0.8 0.95
W a

1 0.000000 | - 0.043885 | - 0. 119233 | - 0.207239 | - 0. 338398 0. 632398
01 ) 0.000000 | - 0.057482 | - 0.132511 | - 0.224135 0. 355801 0. 767543
.3 0.000000 | - 0.075915 | - 0. 156793 | - 0.257904 | - 0.417143 1. 067892
0.000000 | - 0.045921 | - 0.126792 | - 0.222881 0. 366875 0. 742233
0.3 ) 0.000000 | - 0.060651 | - 0.141408 | - 0.242301 0. 385259 0. 831483
.3 0.000000 | - 0.080715 | - 0. 167953 | - 0.277996 | - 0. 451235 1. 153675
1 0.000000 | - 0.051360 | - 0. 147061 | - 0.264941 0. 443627 0. 903739
0.5 ) 0.000000 | - 0.069096 | - 0. 165183 | - 0.287298 | — 0. 464353 1. 003333
.3 0.000000 | - 0.093472 | - 0.197683 | - 0.331642 | - 0. 542410 1. 383220
1 0.000000 | - 0.088303 | - 0.285651 | — 0.554198 | - 0. 973941 2 (22941
0.8 ) 0.000000 | - 0.125393 | - 0.324651 | - 0.597486 | - 0. 999927 2. 169338
.3 0.000000 | - 0.176936 | - 0.393143 | - 0. 685979 1. 146655 2 906212
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X= a W (qga 41D)
v /b
mi” . 0.0 0.1 0.2 0.3 0.4 0.5
f/a
1 0.000000 | 0.005407 | 0.014632 | 0023486 029587 | 0.031741
0.1 2 0.000000 | 0.006656 | 0.016978 | 0.028567 L 033100 | 0.035397
3 0.000000 | 0.008689 | 0.020673 | 0.031333 038474 | 0. 040969
1 0.000000 | 0.005898 | 0.016013 | 0.025770 1032523 | 0.034913
0.3 2 0.000000 | 0.007247 | 0018561 | 0.029133 036368 | 0.038918
3 0.000000 | 0.009445 | 0022578 | 0034336 042251 | 0045023
1 0.00000 | 0.007224 | 0.019736 | 0 031935 040449 | 0.043476
0.5 2 0.000000 | 0.008837 | 0022818 | 0.036036 045164 | 0.048396
3 0.00000 | 0.011469 | 0.027679 | 0 042387 1052381 | 0.055899
1 0.000000 | 0.016399 | 0.045504 | 0.074630 1095375 | 0. 102832
0.8 2 0.00000 | 0.019618 | 0.051709 | 0.082945 104981 | 0. 112874
3 0.000000 | 0.024904 | 0061585 | 0.095973 119884 | 0. 128402
X= a va(qa3/D)
77b
m% ) 025 01 0.3 0.5 0.7 0.9 0.975
7 a
0. ~0.018500 |- 0.035919 | — 0.035570 | 0.000000 | 0.035570 | 0.035919 | 0.018500
0.1 0. ~0.021479 |~ 0.034270 | - 0.034100 | 0.000000 | 0.034100 | 0.034270 | 0.021479
0. ~0.028506 |- 0.032710 | - 0.032656 | 0.000000 | 0.032656 | 0.032710 | 0.028506
0. ~0.020136 |- 0.039196 | - 0.039220 | 0.000000 | 0.039220 | 0.039196 | 0.020136
0.3 0. = 0.023292 |- 0.037383 | - 0.037590 | 0.000000 | 0.037590 | 0.037383 | 0.023292
0. ~0.030819 |~ 0.035646 | — 0.035965 | 0.000000 | 0.035965 | 0.035646 | 0.030819
0. ~ 0.024549 |~ 0.047996 | — 0.049037 | 0.000000 | 0.049037 | 0.047996 | 0.024549
0.5 0. ~0.028164 |- 0.045728 | - 0.046962 | 0.000000 | 0.046962 | 0.045728 | 0.028164
0. ~ 0.037008 | - 0.043485 | — 0.044822 | 0.000000 | 0.044822 | 0.043485 | 0.037008
0. ~0.055094 |~ 0.107400 | - 0.115511 | 0.000000 | 0.115511 | 0.107400 | 0.055094
0.8 0. ~0.061195 |- 0.101577 | - 0.109934 | 0.000000 | 0.109934 | 0.101577 | 0.061195
0. ~0.078042 | - 0.094868 | - 0.103158 | 0.000000 | 0.103158 | 0.094868 | 0.078042




S SR T AR 52 X8 9IR 2l 4 T B L 45 B 185

5
Vb alb= 1.0 b/ a= 0. 01 V= 1/6
M( gd’)
’ W (qa*/ D) 0. 05 0.15 0.35 0. 50 0. 70 0. 90 0. 95
. A % 0001523 | 0.017045 | 0.050954 | 0.060002 | 0.044223 | 0.008007 |- 0.001523
x0
SCHRI8] | 0.001391 | 0.017020 [ 0.051020 |- 0. 060080 |- 0. 044270 | 0.007943 |- 0.001391
sl w A 3 |- 0.001542 | 0.017528 |- 0.054433 | 0.068765 |- 0.080063 | 0.081697 |- 0.130296
OOl ki8] |- 0.001452 |- 0.017540 |- 0.054580 | 0.068770 | 0.079980 L 0.080880 |- 0.130300
- A& 3¢ | 0.000116 | 0.000807 | ©0.002569 | ©0.003101 | ©0.002189 | 0.000403 | 0.000116
M1 w8 | 0000115 | 0.000806 | 0.002568 | 0.003101 | 0.002188 | 0.000402 | 0.000115
\ A |- 0.001444 | 0.018377 |- 0.057445 | 0.068164 |- 0.049544 | 0.008368 |- 0.001444
| sc#r8] |- 0.001284 |- 0.018380 |- 0.057680 L 0.068470 L 0.049730 | 0.008299 |- 0.001284
oslu A % |- 0.001486 |- 0.018987 | 0.062070 | 0.080041 | 0.095595 L 0.099450 |- 0.160048
. vy0
Tl ki8] |- 0001382 |- 0.019040 |- 0062440 | 0.080340 | 0.095890 L 0.098880 |- 0.160800
W A 3¢ | 0000144 | 0.000999 | 0.003202 | 0.003873 | 0.002725 | 0.000498 | 0.000144
| ki8] | 0000143 | 0001003 | 0.003217 | 0.003892 | 0.002738 | 0.000499 | 0.000143
" A X | 0.000925 |- 0.026032 |- 0.095937 | 0.116755 | 0.080989 | 0.010337 |- 0.000925
X0 o
SCHRI8] - 0.000516 | 0.026390 | 0.098530 |- 0.120100 |- 0. 083080 | 0.010250 |- 0.000516
osl A |- 0.001117 | 0.027507 |- 0.108396 | 0.154439 | 0.204266 | 0.216327 |- 0.358647
' O scEr 8] |- 0.000951 |- 0.028140 |- 0.111800 L 0.154300 L 0.201400 | 0.221600 |- 0.371900
v & % | 0000327 | 0.002282 | 0.007411 | 0.008996 | 0.006290 | 0.001135 | 0.000327
Ml scwki 8] | 0000335 | 0002363 | 0.007686 | 0.009332 | 0.006522 | 0.001173 | 0.000335

¥/b x/a
00(?.' 0.2 04 0.6 0.8 1.0 0.0 02 04 06 0.8 1.0

MxO( 1102)
MyO( qaz)

§6. 4 7

L ARSCEH R W T =30 RE 0B W R R AR T TP 1 F R A A L RS B A



186 OB 8 O ¥ #EOE X g

w/wy = 0.1
w/wy = 0.3
w/wy = 0.5
w/wy = 0.8

y/b
1.0

0.6 0.8

_0'05. w/wu = 0,1

—010; w/wu =0.3

1 CU/(J.)]] =0.5

-0.151 w/wy = 0.8
7

(e, 24 LIV Z S A UR R N7 PARIIEH VR IS

kh” o

2
A+ 20 s

sh‘B"( a- §)

Sy sinkflsinkyy 8016 )
O o = 1B2|::EZ§_ Zﬁgza inkallsink,y 03 2
o = 1 sa[‘ v Ez}iém_b S mk@mk} -3
Wy = )i Bz[ilﬁgr;— iﬁgmrbl] sink,Esinknx , L4
Qo= e R 17 e UE L
9)
0 1o = %Z}: ai—l Bi[_ (a _Shlii shaf | ( _shllii Shﬁ"ﬂ sink,lflsinkny} . 6)
7 .7)
I T kﬂk} (A 10)
w= 100 n '
P Fova o e L P!




S SR T AR 52 X8 9IR 2l 4 T B L 45 B 187

21= V) O ko sha, 1 shB,0 .
My = ( : 2‘{(12 _ p2 |:_ SEIL(I b+ shB,,b sin kncosk e (A-12)
m=| 1 m m m m

a

V_z(ﬂz JZ Eh® 5|7 oy kRZ o 2 kh? ., *
XTT ko, < 20)\+ A+ 20)» . Tk k 20)\+ A+ 20)» ,

o= 35 2 o7 B%[‘ LSl M nhlinky (A-13
“ten= 55 2 773 Ba[zﬁgﬁf— S ink ity (A 14)
R 22 P Bl T B (419
Gy = az—+—@—[ilﬁa2— iiﬁg? sink Esink (A 16)
Qo = % ai+1 B%‘[(Gg_i k?}fﬁ"gﬁ_ o, (e kzns)isgl,%(a_ = ik inky (A17)
= 5 a%,_+1ﬁ'r (a%_sh]iism"g*@ (B%Ziﬁéj:inﬁ"a sinkJlsinky (A-18)
Q0= %MZI az’": Bzm[(a%"_ kiﬁlzh(zlf b=, (Bux kz”;fnséji’"(b_ Y i koEsin s

(A 19)
Qu = %:]{a%n_+l %n[(a%”_shkjffhamn+ (Bz'”siﬁ;"ﬁinﬁmq Siﬂk%sinkmx} (A 20
o= H0 S b [ gm S BRLEE ki (a2
My = 25 :‘, - f—”Bz”[— :}}:g%u :‘I‘;BE sink fleosk,y + (A.22)
Miyo= %(1; Y ,,,2 5 imﬁfn [Sha':}f :m_b LN Sinﬁs";iém_b n)] sink pEcosk yix (A.23)
= B S e e S skt (r29

E. Reissner, The effect of ]ramve(rse shear deformation on the bending of elastic plates, Journal of
Applied Mechanies,12(2) (1945), 69 —77.
V. L. Salerno and M. A. Goldberg, Effe¢ of shear deformation on the bending of rectangular plates,
Journal of Applied Mechanics,27(1) (1960), 54 —58.
T. C. Huang, Application of variational methods to the vibration of plate including rotatory inertia and
shear, Developments in Mechanics, Vol 1, Northholland Publ. Co. (1961), 18.
HAVA , RAR | RVARECC W ABC RO ¢ AR MR, o » 2 AAACC RAVWMATIC AWA,

AoVhde N CE°%E 9([10) (1973), 61.
K. T. Sundara, R. Iyengar, ]l Chandrashekhara, V. K. Sebastian, On the analysis of thick rectangular
plates, Ing. Arch ., 43(5) (1974),317.
BB W T, X R FAR Z) T g s i e — RIA U IR T, BHE R, 23(10) (1978),627.
A%, NI E 45 58 B S0% T0 57 S A A TR AR PR T D7 12, B2 T80 A7 24, 3(3) (1982),
315—325.
AT AR, AR TR AR R 1B IR B B D B B A E PR (1) —— U3 [ 5 R TR ARORT =3 ] E H R
TEAR, B2 R HE A 2, 10(8) (1989), 693 —714.




188 EI - | = & E o g

Reciprocal Theorem Method for the Forced Vibration
of Elastic Thick Rectangular Plates

Li Huijian Fu Baolian T an Wenfeng
( Yanshan University, Qinhuanglao 066004, P . R. China)

Abstract

In this paper, reciprocal theorem method( RTM) is generalized to solve the problems for the
forced vibration of thick rectangular plates based on the Reissner s theory.

The paper derives the dynamic basic solution of thick rectangular plates; and the exact analytical
solution of the steady state responses of thick rectangular plates with three clamped edges and one
free edge under harmonic uniformly distributed disturbing forces is found by RTM. It is regarded as
a simple, convenient and general method for clculating the steady state responses of forced vibration
of thick rectangular plates.

Key words redprocal theorem method, dynamic basic solution, thick rectangular plate, forced vi-

bration



