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a. B  NvDi, (k- mi})/Di (i=
s i: 17 27 cey 1L *

1. Ny A B k- mof > 0
1) Ni+ 4Dm;s5 > 4Djke
a = Ni/2D;, Bi= [Ni= 4Di(k- m;w})/2D;,

1
- yi-1) = Z_Bi[(ﬁl— a)ch Ja+ B(y- yii)+

(ai+ B)ch Jai- B(y- yi-1)].
B -
J_sh [q+ Wy — yi-1) +

bi(a;, B,y

1
b(a, B, y- yi-1) = 25[

a+ B
ﬁsh Jai— B(y- yi-l)],

, Y= ¥i-1) = Zﬁ[Ch ,’Gz-l" i(y— yil)—
ch Ja— B(y— yiu).
bl B y— i) = 2}3[ J—sh Jat Bly= yin) -

(‘l')’;( al;
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q; —

2) Ni+ 4Dm;s5 = 4Dike
- B= Nv/2D, ( ¢+ BY? =
bi(a, B,y yie1) == [(y = yi-)sh a(y— yi-1) -
2¢h ai(y — yi-1)]/2,
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ch a;i(y = yi-1)]/20;,
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3) Ni+ 4Dmis5 < 4Dike
- B = Nv2Di, (d?+ B)P= (k- miw?)/Di,

of
= JDi[NH‘ 2 [Di( k- mw})]/2D;
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1
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Ll’/4((li, B,y— yii1) = b3(a;, By — yio1)e
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’ 1 (6l
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B,, B,, By, C, C, Cy D,, D;, Dy,
Ag= WV (ay, By b),
By= D WV b ay Bry)J@ Ny WV (ar, By, y)) @
Cy= kW ™V d(ay, Byy)— DyWVd(a, B, y) G
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. Nl , .
1.3
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ap = N1/4D,

2
——

Bi= [Ni- 8D(k- m 9})/4D,
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)
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lV] ¥
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2
rad/ s b—'2 "’l)— 01042 | ay1073mr?) B,(ui ) Bymi?)
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D(y) Pt N F gy ) s miy) P S gy e (1)
ay ay ot
, (17)
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Vibrations of Stepped One Way Thin Rectangular
Plates Subjected to in_Plane Tensile/
Compressive Force in y _Direction on

Winkler’ s Foundation

Zhang Yingshi
( Division 508, Department of Flight Vehicle Design and Applied Mechanics ,

Beijing University of Aeronautics and Astronautics, Beijing 100083, P R China)

Abstract: Differential equations of free/ forced vibrations of n_step one way thin rec¢angular plates
subjected to in plane tensile/ compressive force iny _direction on Winkler s foundation are established
by using singular functions, their genera solutions solved for, expression of vibration mode function
and frequency equation on usual supports derived with W operator. Influence fundions for various
cases deduced here may also be used to resolve problems of static buckling or stability for beams and

plates in relevant circumstances.

Key words: rectangular plate; free vibration, forced vibration; response; Winkler s foundation; sub-
jeded to in plane tensile/ compressive force; stepped
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