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Analysis of Dynamic Interaction between Rigid Surface Foundations

by 3-D Homogeneous Strip Hyperelement
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ABSTRACT
The contiguous or adjacent foundations are always coupled through the soil. Hence their behavior is quite
different due to the interaction effects between or among the foundations. The interaction effects can be very
pronounced if the distance between them is very close. An 3-D homogeneous strip hyperelement is developed to
analyze the dynamic interaction between rectangular or irregular shape foundations. The effects of interaction on
the dynamic behaviors of the adjacent rigid rectangular foundations resting on the surface of a stratum are

studied using the newly developed method.
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2. 3 %9 homogeneous strip hyperelement ¥2]3}[2]

a9 13 go] ¥ 42 @ o] AA Ao]A rectangular region o ¥ T A BEe #
=8tk o] regione N/Y #HFo2 udo Ui, AFAHAME EHAHO glorm AW
bedrock Sl A= WMY7t THEE AA 23L ATk x <x<x, regiomAAE +xF WY
—x% 9oz AFsE 2oyt BE mHojol @ /&9 AF AFHI2EFEH x=x &

x = x, 91 4] nodal line ¥ $ ¢} Fourier coefficient HE S-S 74zt g Zo] EEY & AUk

U, = YE(x)T, +IY E(x)T;, (1.a)
U, = YE(x,)T, + 1Y E(x,)T, (1.b)

AAAN e e 47 +x% 383 —x 3 UFe= dgse R E=%59] participation factor ¥
Bolth x=x; 3 x=x,%% % nodal line force 9] Fourier coefficient ME]= th&3 #o] EHHETG
[2].

P, =[D® +L¥Y -NX+QZ] E(x))T,
~I[D®+LY¥Y -NX+QZ]E(x)T,

P, = —[DO+ LY -NX+QZ] E(x,)I',
+I[D®+LY -NX+QZ] E(x,)T,

(2.a)

(2.b)

A M3 A @A E(x,) & Tol 234712 E(x,) & Dol 2FA714 2 3482 o
&3 2ol Ay 2 5 AH2]

U, = YT, + IYE(x, -x) T, (3a)
U2 - YE(.XZ —xl)rl + IY Fz (3b)

P, =[DO+L¥Y -NX+QZ]T, 4

—I[DO+L¥Y -NX+QZ] E(x, —x)TI, *

P, = —[DO+L¥Y -NX+QZ] E(x, —x)T 4b

+1[DO+LY¥Y -NX+QZ]T, ”

A @ezie T, [,& 7o 4 @ dadse oz 2& 6N x6N 9 Fourier coefficient
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— e (6.b)
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