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Abstract

Rocking behavior of shallow foundation reduces the superstructure load during earthquake. However, because of
deficiency of understanding of rocking mechanism and soil permanent deformation, it has not been applied to real
construction. In this study, slow cyclic tests were conducted for embedded shallow foundations with various slenderness
ratio via centrifuge tests. From the variation of earth pressure ‘soil rounding surface’ phenomenon which makes maximum
overturning moment equal to ultimate moment capacity was observed. Rocking and sliding behavior mechanism was
evaluated. Also, nonlinear behavior and energy dissipation increase as rotation angle increases. And ultimate moment
capacity of embedded foundation is larger than that of surface foundation. Finally, adequate ultimate moment capacity

can be suggested for seismic design through this study.
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Fig. 1. Conventional capacity design versus new design philosophy (I. Anastasopoulos et al., 2012)

48 e=AgtEstel==d H32E 8=



Je = AR A2 A FRE AL AHeE
AR} 1040l g mat ofujek, A7t 1m
o PaB] tElME 857 v o] ¥
% 9l A7t Wast) B3k gL 72 3
A FzZo FFIAE A AskET A

SHe a3k 249l 7]20] Ft mHlE A%

27004 BrskE AT et wulEA] A

N
)
)
rd

[‘E [98)
J

ol

oN

> 2

1&
=
~

4 o

Mo N el

o

Szl ool BT e@—;— 3t
AS L

52
o
;5
L
mz
ot
ﬁ
N

fr fo
r
J
-
BN
o
1o
Hr
<
S

of
e,
<t
N
B
2
Hir
o
N
N
o

o

e flo

B
<
X
ol
—_

o fob BN
U
N
N P

ok
-~ =
oM
o >
(e oot
.\]%_\2
i i,
oft
(ol
o
r_&%ﬁ .
Y o
o]-rll'm
Ly
JE= A1
ot
of N o>

o
o
B
rl
2
)
N
B
1o
|y
<t
[
N
)
)
tlo

32
=
N

2. OFO 7|;<0| :L°|. ED.iIE
capacity)

K|X[Z(Ultimate moment

AR A] Aol A AR AR skEol o]

o 715 S0l AGBEE AxwAe Fasich)
42 01 s =9, ] e A

UA 4#5% A4 4RSS A9 & 2l A 3

Cm;w

Footing base

Rounded soil

Fig. 2. lllustration of the geometry and contact of the rigid footing
with deformed soil surface (S. Gajan et al., 2005)
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Table 1. Properties of SDOF structure models (prototype scale)
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Structure models SDOF1

SDOF2 SDOF3

Dimension (m)

1.6

08

1.6

1.6

1.6

1.6

2.4

1.6

1.2 12 1.2
Effective mass (ton) 21.27 21.71 22.13
Effective height (h) (m) 1.36 2.1 2.8
Footing length (L) (m) 1.4 1.4 1.4
Slenderness ratio (h/B) 0.97 1.5 2
Effective stiffness (kN/m) 56615 13372 3881
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