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. impedance functions

. system identification

compliance functions

. effective ductility

dirac delta function
Betti’s reciprocal theorem

. smooth boundaries

. Kronecker delta
Bessel functions

. convoluted form

. enclosing boundaries

. virtual boundaries

. compliance matrix

e R A e

[ e S oY
W N = O

A

5 sl s 4 S 358 sialie £ =V T 4 by s SIS o
Dy by 0 Wls g il

S1aal oy wb bl o JS Sa alae 3 sl ol 585 555 il
b o u'-bij“P b osd parda IS ol 5o Gl b gl o
Gl Y8 bl (5 25len g 5 S Jsls Laly, 5l eslical 5 Ll )50
Mkl n cma il 5 Sb e IS e

\‘ \’

)+§sml(\ - uT)

s

& =e (a2 ra (v#)

iy Bl dia b el e Gme 35 4 G 5 G 0l 2 S
sl s S & 5 Sbe o35 las (plhos Sy Looit S 005
5 il Sl e 3l 35 pletS Sbe 035 & 90 s nnl
Ll ceend S igpsbay ol (e2ats (ol bojle BB Slen)ly pliel iy
035 G2 OleiSSms b priged ol (2 0z S0l ol s
Sk Hlas ol ghos Al el s il els samlre y SB ooy
sdlanlona £ plin G5 Ol Gully 358 (g0 s Gilial s 55 5
b Y8 bl ol V8 salaly ey o 5T 05 V31 Jals Ve IS s

35 w9k Olgen YV ol &) pon

Y
Wy &s
=&(—7)+& = +& (YY)
wi (75)"
el oa sl sl s SB S50 (ol sl TA by J ol
(o & "
¢ = & (YA)
(72
nJL.q LSL&WJS);}A ﬂ(ajL«(jjf —/O j‘.AUoJQL«

VY S s u.leSJ Slae —ﬂle 4 Cond YA bl ol

e JS b W B 3l (sl 355 4Bl o8 bl 35 o e n L
w5 Olgin YAL S YV el bl S2alS ol ol S2alSlils e o5l S
b s SB g ol hee o da3 0 ol e by, gizen 58

(References) @Lu

1. Luco, J.E. and Westmann, R.A. “Dynamic response of a
rigid footing bonded to an elastic half space”, Journal of
Applied Mechanics, ASME, 39(E2), pp. 527-534 (1972).

2. Oien, M.A. “Steady motion of a rigid strip bonded to
an elastic half space”, Journal of Applied Mechanics,
ASME, 38(E2), pp. 328-334 (1971).

3. Dasgupta, G. and Chopra, A.K. “Dynamic stiffness ma-

trices for homogeneous viscoelastic half planes”, FERC,
77(26), pp. 109 (1977).
4. Tzong, T.J., Gupta, S. and Penzian, J. “Two-

dimensional hybrid modelling of soil-structure interac-
tion”, EERC, 81(11), pp. 54(1981).



10.

11.

12.

13.

14.

15.

16.

17.

Wang, J., Lo, S.H., Zhou, D. and Xu, B.Q. “Frequency-
dependent impedance of a strip foundation group and
its representation in time domain”, Appl. Math. Model.,
39(10-11), pp. 2861-2881 (2014).

Yerli, H.R. and Deneme, 1.O. “Elastodynamic bound-
ary element formulation employing discontinuous curved
elements”, Soil Dynamics and Farthquake Engineering,
28(6), pp. 480-491 (2008).

Veletsos, A.S., Dynamic of Structure-Foundation Sys-
tems, Structural and Geotechnical Mechanics, A Volume
Honoring N.M. Newmark (Edithor: W.J. Hall), Prentice-
Hall, Inc. Englewood Cliffs, N.J., pp. 333-361 (1977).

Veletsos, A.S. and Meek, J.W. “Dynamic behavior of
building-foundation systems”, Journal of FEarthquake
Engineering and Structural Dynamics, 3(2), pp. 121-138
(1974).

Aviles, J. and Perez-Rocha, L.E. “Evaluation of interac-
tion effects on the system period and the system damp-
ing due to foundation embedment and layer depth”, Soil
Dynamics and Earthquake Engineering, 15(1), pp. 11-27
(1996).

Rajapakse, R.K.N.D. and Shah, A.H. “Impedances of
embedded rigid strip foundations”, FEarthquake Engi-
neering and Structural Dynamics, 16(2), pp. 255-273
(1988).

Wang, Y. and Rajapakse, R.K.N.D. “Dynamics of
rigid strip foundations embedded in orthotropic elastic
soils”, FEarthquake Engineering and Structural Dynam-
ics, 20(10), pp. 927-947 (1991).

Ghannad, M.A., Rahmani, M.T. and Jahankhah, H.
“The frequency and damping of soil-structure systems
with embedded foundation”, Seismic International Con-
ference Commemorating 1908 Messina and Reggio Cal-
abria Earthquake (MERCEA’08), Reggio Calabria, Ttaly
(2008).

Aviles, J. and Perez-Rocha, L.E. “Effects of founda-
tion embedment during building-soil interaction”, Earth-
quake Engineering and Structural Dynamics, 27(12), pp.
1523-1540 (1998).

Aviles, J. and Perez-Rocha, L.E. “Design concepts for
yielding structures on flexible foundation”, Proceedings
Third UJNR Workshop on Soil-Structure Interaction,
Menlo Park, California, USA, (March 29-30, 2004).

Aviles, J., Suarez, M. and Sanchez-Sesma, F.J. “Effects
of wave passage on the relevant dynamic properties of
structures with 6exible foundation”, Farthquake Engi-
neering and Structural Dynamics, 31(1), pp. 139-159
(2002).

Maravas, A., Mylonakis G. and Karabalis, D. “Dynamic
characteristics of simple structures on piles and foot-
ings”, Proceedings of 4th international conference on
earthquake geotechnical engineering, No. 1672, Thessa-
loniki, Greece (2007).

Medina, C., Aznarez, J.J., Padron, L.A. and Maeso,
O. “Effects of soil-structure interaction on the dynamic
properties and seismic response of piled structures”, Soul
Dynamics and FEarthquake Engineering, 53, pp. 160-175
(Oct, 2013).

18.

19.

20.

21.

22.

23.

24.

26.

27.

28.

29.

30.

31.

32.

Stewart, J.P., Seed R.B. and Fenves G.L. “Seismic soil-
structure interaction in buildings. II: empirical findings”,
Journal of Geotechnical and Geoenvironmental Engi-
neering, 125(1), pp. 38-48 (1999).

Wei, X., Li-Zhong, J. and Yao-Zhuang, L. “Influence of
soil-structure interaction (structure-to-soil relative stiff-
ness and mass ratio) on the fundamental period of build-
ings: Experimental observation and analytical verifica-
tion”, Bulletin of Earthquake Engineering, 14(1), pp.
139-160 (2016).

ATC, “Tentative provisions for the development of seis-
mic regulations for buildings”, Applied Technology Coun-
cil Publication, ATC3(06), pp. 507 (1978).

FEMA, “NEHRP recommended seismic provisions for
new buildings and other structures”, FEMA P-750/2009
Edition, prepared by the Building Seismic Safety Coun-
cil of the National Institute of Building Sciences for the
Federal Emergency Management Agency, Washington,
D.C. (2009).

ASCE, “Minimum design loads for buildings and other
structures”, ASCE/SEI7-10, American Society of Civil
Engineers, Reston, Virginia (2010).

Kokkinos, F.T. and Spyrakos, C.C. “Dynamic analysis

of flexible foundations in the frequency domain”, Com-
puters and Structures, 8(5), pp. 473-482 (1991).

Cruse, T.A. “The transient problem in classical elasto-
dynamics solved by integral equations”, Ph.D. Thesis,
University of Washington (1967).

Eslami Haghighat, A. “Diffraction of rayleigh wave
by simple surface irregularity using boundary element
method”, Journal of Geophysics and Engineering, 12(3),
pp- 365-375 (2015).

Israil, A.S.M. and Ahmad S. “Dynamic vertical compli-
ance of strip foundations in layered soils”, Farthquake
Engineering and Structural Dynamics, 18(7), pp. 933-
950 (1989).

Bu, S. and Davies T.G. “Boundary element technique for
geotechnical problems of incompressible soils”, Commun
Numer Methods Eng., 11(11), pp. 927-935 (1995).

Bu, S. “Impedance functions of square foundations em-
bedded in an incompressible half-space”, Engineering
Analysis with Boundary Element, 22(1), pp. 1-11 (1998).

Ahmad, S. and Banerjee, P.K. “Multi-domain BEM for
Two-dimensional problems of elastodynamics”, Interna-
tional Journal for Numerical Methods in Engineering,
26(4) pp. 891-911 (1988).

Eslami Haghighat, A. and Anvar, S.A. “Study on numer-
ical analysis of cavity subjected to inner step uniform
pressure modeled by boundary element method”, Jour-
nal of Seismology and Earthquake Engineering (JSEE),
16(2), pp. 1-9 (2014).

Heymsfield, E. “Infinite domain correction for Anti-plane
shear waves in a Two-dimensional boundary element
analysis”, International Journal for Numerical Methods
. Engineering, 40(5), pp. 953-964 (1997).

Kamalian, M., Gatmiri, B. and Sohrabi, A. “On Time-
domain Two-dimensional site response analysis of topo-
graphic structures by BEM” | Journal of Seismology and
Earthquake Engineering (JSEE), 5(2), pp. 35-45 (2003).

Yy

e sbesle faa ol 5 ol 093 et



Y/Y Golad YE-Y (co9n (AFRY lisl) i, e Jpn )

33.

w
e~

w
[$3]

vy

Ghodrat, E., Jahankhah, H. and Ghannad, M.A. ¢ Ef-
fect of soil structure interaction on higher modes of vi-
bration”, 6th National Conference of Civil Engineering,
Semnan, (In Persian) ( April 26. 2011).

. Wolf, J.P., Dynamic Soil Structure Interaction, Prentice-

Hall, Englewood Cliffs, New Jersey (1985).

. Veletsos A.S., Dynamic of Structure-Foundation Sys-

tems, Structural and Geotechnical Mechanics, Hall WJ
(ed.), Prentice-Hall: Englewood Cliffs (NJ), pp. 333-361
(1977).

36.

37.

38.

Eslami Haghighat, A. “Plastic soil structure interaction
using coupled finite element and boundary element”,
Ph.D. Thesis, Shiraz University (In Persian) (2010).

Ghannad, M.A., Fukuwa, N. and Nishizaka, R. “A study
on the frequency and damping of Soil-structure systems
using a simplified model”, Journal of Structural Eng:-
neering, AIJ, 44B, pp. 85-93 (1988).

Veletsos, A.S. and Nair, V.V. “Seismic interaction of
structures on hysteretic foundations”, Journal of Struc-
tural Engineering, ASCE, 101(1), pp. 109-129 (1975).





