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Generalized scaling relations for level ground response
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O Tetsuo Tobita , Susumu Iai, Saki Noda

To investigate the generalized scaling relation in centrifuge modeling, a prototype is scaled down to 1/100 with 8
combinations of scaling factors of virtual 1 G and centrifugal field. The model ground is flat and made of a
homogeneous sand layer. Five accelerometers are employed in various depths. Dynamic input motions are scaled
accordingly. In prototype scale, the applicability of the scaling relation is evaluated by examining the identity of
dynamic responses obtained from 8 cases. Results show that shear wave velocities are approximately the same
value and, therefore, the generalized scaling relation of shear wave velocity is confirmed. For the scaling relation
of acceleration, when the ground response is nearly elastic, the scaling law is confirmed for a range of centrifugal

acceleration applied in this study.

1. [FL®HIC

AR, BB O RAULEAL TS, L
A - ECRREAS S 4 O A BLAE I REEIZ DV T IR
T2 ER UERAZIT O Z &1, %W’iéﬁ%m
AR e ERER e EH A bR E, BLBHE CTIZARATRE
V. 207D, mOEMERPHWLNLD Z k
MDY, H/ N O3 O FEER AL 8 CIIAEE O
BECHHATE D HOKRE &2 LIC X AHIKM
b5, T, Iai 52005 XARM 72 1G A
EHEZ, TNEZ—7 v &L TEOEM IR %
1TV, SEERAE Rk Ui D8 o RELER & 1G
B oRAGALLAI(Tai 1989) %8k L T LFEY
A — RS PRI ZRRE L. 2 2Tl
Zivg THRsRAAREIA]) & RS,

2. RIMERIEER L HREAR LRI OB RS
O SR X R D 3 B 0 7K V- i HAR (X
D& AWz, AT, RIS X 200k R foek
2> B ARG EE & N0 FE AR & 129 B JRaRAY
FRRLA O3 P C W TR L7z, FEBR 7 — A
~o@fub&47’ﬁbf =0 &R 1G

LORER OFEN 1/100 & 7255 8 r—AKE L.

B 2 1% F Tl 7z 8 r— R ZHOWTC, Bl 2
D EEIZELY 8 AW B L2 69~ 2 JRsR AR L
Hloj@E Azt Lzb D Th s, FK@ LD,
SR OF AWHE (FE#) 23, ET VAT —)b

TIXAEB LN THEHIDIZK L, 7 s &A1 7[FH
X (b)] TI3K 230m/s & — B2/ 5 Z L b, [FIFH
L O AES R STV 5.

ZEHN]Iai, S. (1989). "Similitude for shaking table tests on
soil-structure-fluid model in 1g gravitational field." Soils and
Foundations, 29(1), 105-118. Iai, S., Tobita, T., and Nakahara,
T. (2005). "Generalized scaling relations for dynamic
centrifuge tests." Géotechnique, 55(5), 355-362.

A5

A4.$4Omm

A3l$4@50
A2l

0.25m

<I> (center to
center)

N
>

AO
n

NEe————

|
—
bl

METR & N & Y —(A0-AB) D &

o
o
o

F T T T
I (a) Model scale —m— A3-Al

400 F ace. metars T AdAL

F v -8 AB-AL
300 f A3 — Average

N A2

¥ n AL A0 /'
200

Shearwave velocity (m/s)
L

100 %

0 10 20 30 40 50 60 70

500 T T T
f (b) Prototype —m A3-Al
400 F —4—A4-Al

F -5 A5-Al
—Average

TR N
?\B/%s\f:a/\\!q“

Shearwave velocity (m/s)

0 10 20 30 40 50 60 70
Centrifugal acceleration, G

X2 A WRRGEEE % 2 RaERAR LI o3 F
M TV A — )L TONHE AWHEE (@) 23 7
o k& A 70O)TIRIFE—EEIZR> TN,



