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Abstract : When a structure is constructed at the site composed of soil, the behavior of a structure is much affected
by the characteristics of soil. Therefore, the effect of soil-structure interaction is an important consideration in the
design of a structure at the site composed of soil. Precise analysis of soil-structure interaction requires a proper de-
scription of soil profile. However, most of approaches are nearly unpractical for soil exhibiting material discontinuity
and complex geometry since those cannot consider precisely complicated soil profiles. To overcome these difficulties,
an improved integration method is adopted and enables to integrate easily over an element with material discontinuity.
As a result the mesh can be generated rapidly and highly structured, leading to regular and precise stiffness matrix.
The influence of soil profile on the response is examined by the presented method. It is seen that the presented
method can be easily used on soil-structure interaction problems with complicated soil profile and produce reliable

results regardless of material discontinuities.
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Fig. 1. Integration of discontinuous function.
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Table 1. Error bounds of the improved integration method
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Fig. 2. Model for soil-structure interaction analysis.
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Table 2. Properties of structure model
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Table 3. Properties of sail layers

Floor Level(m) Stiffness(kN/m) Mass(kg)
7 225 - 1050000
6 19 7820000 1050000
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Fig. 3. Four types of soil profiles.
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Fig. 5. Comparison of response spectra at the ground surface
for free field motion.
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Fig. 6. Comparison of response spectra at the ground surface
without a structure for different soil types.

BH2olEets|x), 21 X33, 20064

X2 s

Table 4. Comparison of maximum accelerations at the ground
surface without a structure for soil type |l

mp pm
0.417 0.385

Case mm

0.422

nn
0.366

pp
0.372

Max. acc.(g)

259 @A AZY FAo] ANTEE AT
& AW R f15te] Fig. 29 2
ZEo] A= Aol g A& FPsAch
K

i1, Fig. 8& 72E Addojre] &5
vl gk Zlojth AlztelE el A=
AoR 1 xpol7} & Holx ¢k Wi

Wi

olo

H 2 ol

Fig- 7°ﬂ}\ = T M)\o] ‘?‘Z‘_%:‘l} ;1(3?:5} ;(]Et&o“
A &7 2HER] Hoighe At type 94 8.03
Hzoll A w2831, x5k type Hol| A= 7.92Hzol| A 2t
At ok =3 379 $F FHE 24 U

ERYaL gl ol 722 Auke] A5 gl ofat

6
nm -— mp —m
pm rP
=
.g 47
2
k
g
N
/*”f /\JV
0 ‘ . .
0 5 10 15 20
Frequency, Hz
(a) Spectral acceleration for soil type 1
6
mm ——np ——m
pm PP
bed
£47 ‘
5 .
E
g
- %
okl , ,
0 5 10 15 20
Frequency, Hz

(b} Spectral acceleration for soil type i
Fig. 7. Comparison of response spectra at the ground surface
with a structure for different soil types.

91



1z

o

30
- - mm T mp T m
" pm = -pp
£ 2
£
k]
Q
1
£
8 10
& hkr/\\%
0 . - v
0 5 10 15 20
Frequency, Hz
(a) Spectral acceleration for soil type |
30
I £ 1111 ——mp ———m
pm — -
oo
g
£ 20 -
]
L
]
8 i
g 10 *'
8 J
o
w
\
K \ A
{ M
¥a e |
0 === : T .
0 5 10 15 20

Frequency, Hz
(o) Spectral acceleration for soil type Ii
Fig. 8. Comparison of response spectra at the top of the
structure for different sail types.

o F2 BE9 Frgrt Wdhe oujsis, 1 e
gk A Table 59} Zo] W3}al ot Auk &
gA o] S AHEE AR el A e} o] T
2E0] e Aol Ao It At type
Iof| A= A9k type Mol Hgto] x| 5o Fido] w&
o] W7k AA e m itk e 3 A4t type
Iof A= Aloj& mmeo] Hulghs Bole vhd, x|t
type ol A= Aol & pp7h Helghs 7M1 23k
ol ulate 31% 2 k& ®olal Stk ol $ A
A o] A Awre] BAgo] AP E FEHE
of %L vIAH, & A-TE=E 5L 8
A AsiMe Ael 487 AP $23E B
T

Table 5. Comparison of spectral accelerations at the ground
surface with a structure

Case
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Table 6. Comparison of spectral accelerations at the top of
the structure for soil type i
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