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CROSS-INTERACTION BETWEEN TWO
EMBEDDED STRUCTURES

By Takuji KoBort and Kaoru KUSAKABE

Synepsis

The coupled vibration between two cylindrical structures embedded in visco-elastic soil layers
of infinite horizontal extent has been studied, as the three-dimensional problem. It is assumed that
the model of soil-structures has been subdivided by several horizontal planes. The formulation
has been obtained by making use of the closed-form solution, based on the exact displacement
functions in the horizontal direction, and the finite element method in the vertical direction. The
choice of the cylindrical coordinate system, suitable for analysis of the coupling between two struc-
tures with circular cross section has led to the exact infinite series solution.

The numerical results for steady-state vibrations are shown graphically, and the effects of the
coupling on the vibrational characteristics have been discussed.
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Fig. 1. Description of the model.
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Fig. 6. Two-structures-soil system considered.
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Fig. 7. Comparison of FEM and DGC.
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Fig. 8. Accuracy for order of expansion N.
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Fig. 9. Dynamic characteristics of active
foundation for CASE-A model.
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Fig. 10. Dynamic characteristics of passive
foundation for CASE-A model.
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Fig. 11. Dynamic characteristics of coupled Fig. 12. Dynamic characteristics of single
structures, CASE-B, 4=0. structure, CASE-B, £=0.



270 REREV KA RFERS 21 5B-1 (H 53. 4)

B B EIESHE A (K=LID %&b L, (b) JEAsH 9,7 #7+, Figs. 11,1213, Th¥n LB
BES k=0 OERS & CHBREY IS 2 BB (EES X CIEHE 2R, 22T, h=0 LR
EEEEAES, B0 LBHTEBEE L —8F 53 TRARSNERBTH S, COBA, RANES
e NE R BITON, IR, BELER (Fig 11 () HX CHMER (Fig 12 () OB REHHEKE
RDY, RENICET RN ZENEED 5%\, 20T, e=0 LREBOBIE <, —HEE LS
DEE L KTNE L# & & OMIEER Block D) 35k 00BRFER (Block II) DIRIFHHS X EAR L
Y-S 2, Ldt-T, Fig. 11 & Fig. 12 © e=0 {23 2R, AR, Bt o= 3R~
C, 7%, WEMEERD DM z=4 O & € 5ICER 1.0 DB LN RS SEE THATRTH
b, ZONEOKEMESELABERETS L LTnaih, TOMKOKEH Fig. 11 & Fig 120
2L LTHEPNTWHDTHB, 7, Fig. 12 (a) A DGC Ik 3 Bk T4 5 R R % R T

Figs. 13, 14 i3, TRTNMANES k=1 OLRS & VERBEY S Y 2 RHHETSY, COBEY
h=0 LRI, e DUNS { & BIRDMRBHEIIRE S % 5, REBICWT 2 EHI L HERED 520,

HEMEY (x=4, Fig. 13) L BHEY (Fig. 14) ORBSEEE~S L, MEMEDORERES LU

Ak A
08¢ 08+t

r et %12;2 - e} —%Lj%z
0.6 Fx=44 0.6}

041 04

02} 0.2

(o] 05 1.0 15 a 20
() Amplitude

T T
h=1 h=1
% | a=2 | a2
x=4
/2 w2r
0 : - 0
e=] 220 fike=1
//,l( e=05
73 Vi -~ b
—_ K=l ) ////
—— K=l 4
7
174
T . 1t . - . . A
0 05 1.0 15 a, 20 0 05 1.0 15 a, 20
(b) Phase (b) Phase
Fig. 13. Dynamic characteristics of coupled Fig. 14. Dynamic characteristics of single
structures, CASE-B, A=1. structure, CASE-B, k=1,
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Fig. 15. Dynamic characteristics of coupled Fig. 16. Dynamic characteristics of single
structures, CASE-B, A=2. structure, CASE-B, =2,
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Fig. 17. Dynamic characteristics of coupled
structures, CASE-B, A=4.

Fig. 18. Dynamic characteristics of single
structure, CASE-B, h=4.
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Fig. 19. Vibrational modes along vertical direction.
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Fig. 20. Dynamic characteristics of coupled Fig. 21. Dynamic characteristics of coupled

structures by means of DGC, h=1. structures by means of DGC, A=2.
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