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Dynamic analysis of pre-stressed elastic plates resting on layered soils

LIU Chun-lin" %3, Al Zhi-yong?, TANG Meng-xiong', HU He-song'
(1. Guangzhou Institute of Building Science Co., Ltd., Guangzhou 510440, China; 2. Department of Geotechnical Engineering, Tongji

University, Shanghai 200092, China; 3. School of Civil Engineering and Transportation, South China University of Technology,

Guangzhou 510641, China)

Abstract: Based on the analytical layer-element method and classical the elastic thin plate theory, a method for solving the
vertical dynamic interaction between the layered soils and the pre-stressed elastic plates is proposed. Starting from the
fundamental solution of soils and the dynamic equation of elastic plates, a dynamic coupling equation for the soils and elastic
plates in the transformation domain is obtained by means of the Hankel integral transformation and the compatibility condition
at the soil-elastic plate interface. The displacement solution for the pre-stressed elastic plates in frequency domain is further
obtained by solving the coupling equation and the numerical inverse transformation. By comparing with the results in the
existing literatures, the accuracy of the proposed method and the program is verified. Finally, the influences of the stiffness ratio
of the plates to the soils and the radial pre-stress of plate on the vertical dynamic displacement of pre-stressed elastic plates are
discussed.

Key words: pre-stressed elastic plate; layered soil; analytical layer-element method; vertical vibration; classical elastic thin

plate theory

0 35 B

Mo E (BB BT . ERRBLIEAR . LR
AICA TR T SRR, W, HELEA I
g, FEAERIRLSY, BRI, PAEIERLS. HFDUR
L N B OB R SR, LRI S
O, R R AR 24 R A TR
F4yz—, KRR 5 SRR AT, M
TR IE . 55— 77T, ZEMR0qTa. ek
HEAT KL AT 8 2 e R A2 A 1 1 3
VEFR, LA A0 T B 1 30 o R4 16 A £
WA FABENESR. BT, T 20RE T

JIFAVERR B8 S MR AR e B =, T HLAR A B
FIAFAERT PUREAR T B2 AL B R B D VRN T il
I, $RHA S BT 5 R R 2 b TR g SRR 1)
IR, AUE R T VHE R TI00 TIUSE 7 551 45 A 7 B
fr AR R AT R, T ELIR Re 1% 5 iEH T M
B TRESLE, A — @ fENE & SO TRE R HAME
b0 A b TG TS A AR IR B e L, [N AR
%ﬁlﬁ;%‘aﬁ%ﬂ‘%%ﬁlm (51908225, 41672275); "hEH L
JaREIEEIE (2019M652899)
WiEEE: 2019 -12-31
*@ 5/ (E-mail: zhiyongai@tongji.edu.cn)




%13

R R e B I TN E S e B ik S e T N 175

FHOHE T — KI5 . Rajapaksel' SR A4 HHAR
FRR IR M AR R K, B FC T [RERAR K130 7 0060 S92 7]
Gueunski S5 FHBE VAR B0, R 7
B8 307 I T ] oAt =V A s Sl
Vi) by o 5 5 A [ AR % 1) AH LA FH 36 28 Fredholm
A TR . Yu ZE8%F Winkler HiFE A Pasternak Mg
Reissner-Mindlin i [ B 25 i B2t AT 1 40 3052 -
Chen 5Pz RS /0 BTy v/ AG T B M 3 faf 20 /EH T
HE MR ISR . TR T IR IT T VEIRTE T
WS HhEE BRI SRR P . EHRBREVER
2 7 ARR AT 2 ERHTEAR AR S . IR TAEY
DA BRR SRR FE X G

— M P S T AL BT AR T far AR T AR B
B AR TR KA o EF XA T JE R s M AR IR iR 1) i)
W, A T KE TR FhVERSERIR Kim 50h@E
TR TT V%, AT T R a2t o BROK SR AR (1A
o ST AR5 R R, Rkl 2 =5 11014
G622 SRR BRAL AR 73 A8 4 05 15 SR FUA R Hb A
ST KR I EAER . SR,  EdRaF iR
SR M LT IR G RN . G, AIKRA e 5] A
IF) . 3 5 T AR AR SR b, DRI 51k A% 1
REJ IR ST . HHT, EX s o] ik 5 i
RS 25 R A BAE R 2l . Kin ZESIDUB ZEAE 1
T8 _EWAT OB RS 5, BESC T Winkler Hi2E b iR
JTRIE TR S M3 JJ TR T . RIRHBEEAE A 235
SRRV, DR A 0 B R S R I 5 R g s AR 1
B A BAE AT

ASCAE CA W FL A B8, & Bh g 2 JoiZ Al
SIS, KA T EIR IS E TN AR (1) 3
JIA ) /. SR F 28 BB AR R AR 2 A 4
ik, HER PSR I3 iR e, dE
JE MR R AR AR - B AR b A, SR
13 ZAR RS B Ry SR AR R A RS R s LE LA |
AT AR AR - LI RE F RIS ) TR R S A
AR 1% ) I A AR T R 52

1 N MREREN G T2

B 1 7 9 TS 77 5 AR ) LA AU 10 [
VR R, AETUN A SRR ) bR A A — e i
FERTE p(r,z)e™ > Herh p NFTEIRME, o N
AR, o MRS, 2, AR E, BT
ShEMMEER 118 q(r,z,)e' « JeAh, RESRTER 112
[ SZ B SN NIRRT, DA RAB UL 58 AR T 52
BTSSRI NI BT, R - A B AT
RUECLUTRBGE . ORI A2 /e R 28 Sk A 2

it @R R S R B, LAWK
GBI, R n B, B R
R AR, 5 R LR SR B
PR E, KT B, B IR
G, « ST RIEHALE gy, 1 g, L AKEE p, A1t
RIS A,

plr, zo)e!

D277 7777 A 7 e 7 272 7727
posrisiisssssassssatsssssss s g ]

B 1 RARME TR S5 AR B S el R Eh T R AR R

Fig. 1 A pre-stressed elastic plate resting on layered soils
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