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Performance design engineering in earth-structures renewal
—Centrifuge model test of countermeasures on retaining wall and widening embankment—

Koji Ito Shinichi Takahashi

Abstract

This paper describes results of two types of centrifuge model tests and numerical analyses for
performance design of an earth-structure. One was comprised a retaining wall structure with small diameter
reinforcing bars designed to resist strong earthquakes. The other was comprised a widened embankment,
with sheet lagging and driven steel sheet pile tied with steel rods. Centrifuge model tests and numerical
analyses were carried out to clarify the behavior of structures and to confirm its effectiveness. It is concluded
that the reinforcing bars were capable of decreasing performance indices, retaining wall sliding and the
difference in level between retaining wall and backfill. The lagging together with the steel rods was capable
of decreasing the deformation of the existed embankment. These numerical procedures were capable of
estimating a rational specification of countermeasures according to the seismic performance of restoration and
reinforcing performance.

gooon

gbobooooooboobobobooooooomooobobobooboooooooboboboboonoo
gbooooooboobobooooobooobobooobooooboboboboobooboboboboooon
gboobooooobooboboboobobobobooobobobobooobobobooboboobobooon
gbooboooooboobooobobobobooobooboobobobobooboooboobbobOobobOonoo
gbobooooobooboboboooooooboobobooooobooboobobooboooboooooobooon
vgboooooooboobobmobooooooboooboobobobooboboobobobobobooon
gbobooooobobobobooooobobobooobooooboboboboooboboboobOobobooon
gboboooooboobobobooooobooboobobobooooooobobOobobobobooboonDo

01.00000

gboooooboooobobobooobobooboo
gbooboooboobobooooobooooboobobon
noooooooOoOoO0ooooooooooooog
gboboooooo
2)0000000000000000D
gbobooooobooboobobobooon
gboboooboboobobobooboobooboaooboo
gboboooboboobobobooboobooboaooboo
gbobooooboobobobooboobooboooo
gbobooooboobobobooboobooboooo
gbobooooobooboboboooooboonbog

gboooobobooobobobobooboboobo
0000000000000 000oOoYM™oooooo
gbobooooooboboboobobooboooboo
gbobooooooboboboobobooboooboo
gbooooooobo
gbooooboboobobobobooobobooboo
gbobooooooboboboobobooboooboo
000000000 0DOO0O0ODOO0OFig. 10000ODO
gbobooooobooboboboooooboonbog
gbooooboboobobobobooobobooboo
gbobooooooboboboobobooboooboo
gbobooooooboboboobobooboooboo
gbobooobobooboboboooobooboaoboo



000D00D00D00ON.680000000000000D00D0000

oggooooooe»000000O0 =000
=00000000Y0000000 =0000 0000mo

0ooooooo 128
DNV1 -+
ONHT [ 4] om on

DNHB v OO 128
DNV2 +

128

=4

oo

oooooooo 128

Cm
0o DAHT | ¢ L 14y DAV, om 128

v oo
DAHB DAV2 v

nfufalalafafulal
DVL DNY2 oooo

L A w0
DNHT 600
" pgo 210

00 ] oy | 45|
| oooo 100

oooooooo

DAV2 nooo

600

- omoog 210

Doy

nn

Fig. 1 0000000 OO0OOOODOOOO
Retailing Wall and Widened Embankment 810

100,

900

Fig. 2 ODOOOOOOOO
gbobooooboobobobooboobooboooo

00000000000000D00000000000
00000000000000D00000000000
000?0000000000000000000000
00000000000000D00000000000
000000000000 00D00000000000
00000000000000000000000000
000000000000000000000000
00000000000000D00000000000
000000000000 00D00000000000
000000000000 00D00000000000
00O000000000000000D00D00D00000
0000000000000000000000000
000000000000000000000000
000000000000 00D00000000000 Photo 1 OOODOOOOOD

0000000000000 00000000o0o0n0n Retaining Wall Sliding (Experiment)
00000000000000D00000000000
0000000000000000%000000%00
00000000000000D00000000000
000000000000 00D00000000000
000000000000 00D00000000000
00000000000000D00000000000
00000000000000000000000

Model Configuration and Transducers

0 2.00000000

2. 10 000000000000

2.1.100000 OO0O00O0OOoOoOooboooooooo
doooooboooooooooooooooooo Photo 2 0OO0O0OOOODOOOOOOOO
Oo00o0oooz20000000000000000000 Difference in Level between Retaining Wall
00000000000000000000003000 and Backfill (Experiment)




000D00D00D00ON.680000000000000D00D0000

0oooo

09SO POEDONNGOOS BG D

oooooo2o e 00O
VPP PP ET PR Y ORP

ooooo ahddid

00O OOPVPOOIOOD o 000

oooooozo e 00D

Fig. 3 00000000
Residual Deformation (Experiment)

|
[

1
=
o

—o— (0000000000 0DAHTO
—a— 0000000000 0DAHBO
—O—00000000000DNHTO
—{—00000000000DNHBO

1
N
(S

OoooooOdcemd
R
IS
T

1
N
(2]

T

|
w
o

o

1 2 3 4 5 6
0O0ooooomnsO

Fig. 4 000O0O0OO0ODOO
Retaining Wall Sliding (Experiment)
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Fig. 5 00O0OOO0DOOOOOO
Settlement of Backfill (Experiment)
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Mechanical Properties of Reinforcing Bar
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Time Histories (Prediction)
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Residual Deformation (Prediction, Scale:5.0)
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Retaining Wall Sliding (Prediction)
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Difference in Level between Retaining Wall
and Backfill (Prediction)
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Settlement at End of Slope (Experiment)
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