34 E B 1LY ¥ ¥ R Vol. 34, No.1
2002 £ 1 A ACTA MECHANICA SINICA Jan., 2002

imFnsth B E & RIS R A iR Eh 54

BB ST
(EHEAXFKPKER, JLE 100084)
Bk & 2%
(ESTBAFRATES 12%¥K, L 200030)

RE BETHEEFRUOEN MRS AR, BIR T RMSE E SRR RRE R WS
FAER T a9sREhEPE. HEM A Hankel MO X HKFZMA L EsHHTE, REHEBEELHE
FH LR AR TR B 3D KX RS R, FH AL 5E — 3 Fredholm 4
TRBATHERE. CREGH T IREHAEERARASE F R EIRBMELRRER
ao MARLHER, HERT LHBERY, AERISRIHNOK/NIRENERESSHXHEIR
W, BT -EAEXNERL

XA W, k3, SRIGMIEREE, HTRH, B K Fredholm 857 #, Hankel
T

5l

o

Wb FRBIRShE ) - MBS R B E R RRN S RIS R+ S HH B /E R iR
BEOARE. 1971 4F Luco % U BT ¥R A BT E A LRI ERO B MRS, H%E
5. BREBRHDZAERS, FAH THNKS RS RS Lin® 1978 ERHR T AHE
B AR RN SRR . Iguchi & B MIBFFT T 4 RIS MR 7 AR B A A SR
5 Sy mapy.

AP R AEE LUK, EHM B4R [ Rk AEMEXHES), SRR Tk
BF5E. 1989 4F Philippacopoulos!®l LI Biot Bif A EMPIA T LE N BN mRMEEEK, TEY
ZHABFN FAHE FRIGEEIRS R, B K (5. 6) TR T MR FRIERY
EHREROEERDE. BLERITES, dTERRNIELSIME, B PLERE R RS
SRR AT R IR B FRIE R, A CAHBRAYORGHE) MRS kA R sc i (7.
ASCAE TR TR, BEEMY—SRIEOMIER, FRAESGREM A8+
WEh AR B, R RRE E SRR AT IR AR AR B0 B MR SR AL R, XAKAHT
EFER, HEHTROEE, RSKRHENANE LRSS HRRSNER, BET 5%
St TERLRARE XL

1 BENNFERRER

RIEIHK (5], EREBAIRR TR L NLRRBE TR LY B EATERRA

1999-05-22 Wr BB —H, 2000-07-05 K BIBHH.
1) BEAARMEES KB (59579018).




78 J1 ¥ ¥ H 2002 £ % 34 %
<X+ 1+ Ef—) —g—: + (V2 - %>_r Ew g—; = ~(Py,adv, + adw;) (1)
(X+ 1+ %’-) g—; + Vw, + % 2‘2 = —(p,a30, + a2w,) (2)
% % + %ﬂ % = ~p,a%®W, — p,alv, + ian?ni (3)
% % + %”— % = —P§,a3W; — P, 330; + i&o% (4)
Tow = 23(;";’ +X(aam_r_’ + % + a:;) (5)
Terw = 3;;’ + 6;”; (6)
_ _E,(Oom, v, 8v. 0w, w I,
pwﬂ7<{ﬁ+?+az+a?+?+a_z_) (7)

AT ERE RS E LR [5].
i@ Hankel RAZEBEAR, WA (D~(7) ZITRK, BATTBRENBIBEN S HRE
Hankel 4235, 8 1

B(p, %) = —cA1e™F — dAze™F + p*Aze™* -
9, 5) = pAie — e 4 pi e o
7p, %) = ~d1cAr1e”F — 52dAze ™" + S3p® Aze * (10)
%’1-(11’ z) = —p(&lf{le—cf + 52‘;{26_15 - 53.7'236_].2) (11)
72, (%) = (Mc? — 2p*) A e™F + (Md® — Xp?) Are ™" — 2p%j Age 7% (12)
Trrw(PrZ) = 2pcA1e™F + 2pdAze™% — p(p® + j2)Aze 7% (13)
RpE) = = —P)(1 5 Are ™ 4 T = )1+ ) e (14)

XE, M=X+2;3,@°,38, 70 5k BB EAKRKEN, BHAES R Hankel F#t,
70T B AN L BRNEN S, WM ARAEKES. A4 A £ p HEERK,
c= VPP —p2 d= D2 —P% =D — % i pr.p2,s HBAXBE— PR, E_PHEAS K
KBRS EE. ;= ‘i‘g%o(—ﬁzag - Mp?),j=1,2; 83 = —E%O'(ﬁza% —s?). AMIEEBRH

(5 Ay, Az, As, BAVBIRHE S50 T4
2 RENED®E

ERERSIN I FER WA 1 Fin, 84 ro MRS SORERMME L SR LT, wHH]
BB, BARMIAK LA vy, BEMINIBES D, ERIB A OEZ B HEEHRIR S P, v i
BB E.



1M PRS- WU b R B v IR B ) 1 e 3h 04T 79

BR B S R Ay bR, BEAMERREEKE, WERBRNLEKBELTL
I )

Terw(F,0) =0 (0 <7< o0) (15a)

7,u,(F,0) =0 (1 <7< ) (15b)

Pw(7,0) =0 (07 < 00) (15¢)

w.(7,0) = 4, — HF -&)w(r) (0<7<1) (15d)
Aok A, = 2w = 2T A, HESRGNRAGE, o b BB RGNS, H)
& Heaviside &ﬁ

P.eiwt
= — A -

) w;
\%/ﬁLﬁ /Lﬁw
ro

A1 FRIEEER KRS EEY

Fig.1 Geometry of the vibration of an elastic circular plate with rigid core
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Fig.2 Vertical impedance functions for the vibration of the elastic circular plate
with rigid core (b = 2)
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Fig.3 Vertical impedance functions for the vibration of the elastic circular plate

with rigid core (b = 300)
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Fig.4 Vertical impedance functions for the vibration of the elastic circular plate

with rigid core (b = 10000)
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Table 1 An comparison between the dynamic compliance coefficients

obtained from two different methods
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VERTICAL VIBRATIONS OF FLEXIBLE PLATE
WITH RIGID CORE ON SATURATED GROUND?Y

Chen Shengli
(Department of Hydraulic Engineering, Tsinghua University, Beijing 100084, China)

Chen Longzhu
(School of Civil Engineering and Mechanics, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract A study of the vertical vibration of a flexible plate with rigid core resting on saturated
ground is presented in this paper. The analysis is based on the theory of elastic wave in saturated
soil established by the second author of the paper. We start with a derivation of the governing
different equations for saturated soil by the use of Hankel transform and the corresponding Hankel
transformed displacement solutions are obtained. Then, under the assumption of relaxed contact
conditions, i.e., frictionless contact between the plate and the surface of the saturated ground and
keeping in mind that the vertical displacement of the internal rigid core of plate be a constant
while the outer flexible plate must satisfy the equation of motion of the classic thin plate, an
dual integral equations which describe the mixed boundary-value problem for the flexible plate
with a rigid core are established which are reduced to the second kind Fredholm integral equation
and solved by standard procedure. At the end of this paper, the dynamic impedance functions
for vertical vibration of the plate bearing on saturated ground are derived, the effects of the
permeability, the size of the rigid core and the flexibility of the plate on the impedance functions
are studied. The numerical results show that at the limit case of § = 0 (§ = the dimensionless
flexural compliance of the plate) or 7, — 0 (7, corresponds to the size of rigid core), the dynamic
impedance functions are in exactly agreement with those for rigid plate and fully flexible plate

respectively.

Key words  saturated ground, circular flexible plate with a rigid core, vibration, dynamic
impedence function, the second kind Fredholm integral equation, Hankel transform
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