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Fig. 2 Amplitude of moment M, of the plate

Fig. 1 Deflection amplitude of the plate



4 : 477

,m n 39, 1— 2 . [7]
4
4.1
(D, . (2)
’ :An - B71 - Cm - Dm =0, wo = W = Wy
= Wy — 09
mrz mry _E. nry
2} ”Z:bmsm + 2 6aD E—F D% g (F,, +2E, )z |sin =
+ E m m 3 (Jm + H + ZG y Sln (10)
60D, oD, 7( ")
(4).(10) (L , , ,
1 4 2 2 ) ) Dy b,
(D.a,, + D,f, + 2Ha;,3:)b,,, +{D,B, (b, 3 D — by 5 D " D WE,
D 4 (b(l) . b(3) J(ND F _|’_ {D (a(l) [ a(Z) L + a(3) 1
B (O, 6D. 6 . P a, (a) 73 D " oD, " 66D,
(1) a(()> o [ o , a(])
- ZHa m( y Dy )}(Im + {D am( a, 6? n 6bD ])Dy } Hm = Qum — Qmu
(m=1, 2, ~sn=1,2,-) (1D
O m 200 . n m
Z ”b,,,,,+—(2E,,+F,,)+ 2D, 21[(,,,,+ (— T H, TR =0 (n=1.2.3-)  (12)
w MT E,+2F, 20" 0 mm
;‘,fl b~ T et SDWE<—1) (Gt (— 1y HL T = 0
(77:19293"') (13)
S nr mt nr _
2 phm s sDIE[Enﬂ*l) 'Fa ]y T gp (26a F Hay = 0Gn = 1.2.8) (1)
S T3 2" < . nw b _
2(—1) mt— gDWZ(—l) [E,,+(—1)+1F,,];—6—Dy((11,,+2H,,,)—o
(m=1,2,3+) (15)
— L mper' i S Y P
T /Jab a*b’ pos oy 20 arnn T m*r D, " m’7z D, "
26 20*
3 }m —1 . Hm - 1927 AR = 172’ b 16
+ g Dy( + D wr D, (m 3eeesm 3e00) (16)
(11)—(16) ) bmn ’En an 9(}1)1 , H, an ’
4.2
2 , a=4m, h=0.2m
0.25, o= 2000 kg/m*, E, = 50
MPa. v, = 0.3,v, =0.1, E, = 34 300 MPa,D,, = 0.2D,. =

10 Hz , qg = 0.1 MPa.



478 ( ) 43

s

Ty ST ST

e taas i N Rt ety
T

Vilirp, \
ity g RN
/TN
/7 IR
"i/l,:,:,“‘t:‘\\\\\\\‘

et ““‘ A
LIS A | S A
NN

I
I
I
I
|
|

~i = £
|
|
I
1
|
|

Fig. 3 Deflection amplitude of the plate

Fig. 4 Amplitude of moment M, of the plate
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General solutions to the steady vibration of orthotropic rectangular

plates on the semi-infinite elastic foundation

WANG Chun-ling"* \ZHANG Hai-xia' ,DING Huan'

(1. School of Science, Xi'an Univ. of Arch. & Tech. , Xi'an 710055, China;

2. Shaanxi Techno-institute of Recycling Economy, Xi'an 710055, China)

Abstract: General solution to the steady vibration which was constructed by double trigonometrically sine series with sup-
plementary terms was introduced for the vibration analysis of orthotropic rectangular thin plates loaded with arbitrary
steady vertical force on the semtinfinite elastic foundation. This general solution is four-order derivative, and has less un-
determined coefficients which has definite physical meaning. The solution can be used to sethe the problem of orthotropic
rectangular plates on the semtinfinite elastic foundation with neither a dassification by different property parameter nor a
superimposition. Such a solution has resulted in vibration analysis of orthotropic rectangular plates loaded with vertical
steady force on the semtinfinite elastic foundation, unionization, simplification and systematization. The analytic vibra-
tion solution to orthotropic rectangular plates loaded with vertical steady force on the semtinfinite elastic foundation was
given by combining the general solution of double trigonometrically sine series with supplementary terms with the dynamic
integral representations for displacements of the semtinfinite elastic foundation loaded with arbitrary vertical steady force.
The agreement is found satisfactory in proving the validity of the method in solving the problem. This new method would
be feasible in practical applications.

Key words: the semi-infinite elastic foundation; orthotropic rectangular plate; interaction; steady vibration ;analytic

solution
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