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Seismic Response of Under ground Reinforced Concrete Structure
Centrifuge Model Test and its Analyses

Koji Ito  Satoru Ohno
Takashi Matsuda

Abstract

This paper describes results of centrifuge model tests on an underground structure and its numerical
analyses considering the non-linearity of both the reinforced concrete structure and the surrounding ground.
A centrifuge model test with a similitude of 1/20 was carried out to clarify the nonlinear response
characteristics of the reinforced concrete members in the underground structure.  Numerical analyses applied
to the results of the centrifuge model test were carried out to clarify the applicability of the numerical
procedure, considering the nonlinear stress-strain relationship in each concrete member, reinforcing bar and
the surrounding ground. It is concluded that the reinforced concrete member in miniature was similar to the
real member in mechanical properties. Yielding of the reinforced concrete member was observed in the
centrifuge model test and the numerical procedure presented was capable of predicting the nonlinear response
of the soil-structure interaction during strong earthquakes.
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Table 2 Fig. 4 D1 Dimension of Underground Structure Specimen
2.3.2 Table 1
1/20 Dimension of Reinforcing Bar Joint
7 1.2mm b mm |D mm h mm Ln mm
’ o1 b 0.5|D 1.2 0.05 h 0.1| Ln 0.8
0.16 1.22 0.096 0.77
b 0.9(D 2.2(0.1 h 0.2]| Ln 1.6
AE 28 D2
0.41 2.10 0.11 1.54
24N/mm?
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Table 2
Mechanical Properties of Reinforcing Bar
D » 22) 5) 2
mm 2 N/mm? N/mm? N/mm’ x 10°N/mm'
D1 1.13 1.00 401 313 284 1.03 15.4
02 | 2.07 3.36 499 383 360 1.90 15.1
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Arrangement of Micro Concrete
kg/m®
P
57 42 | 250 | 439 | 613 | 838 | 8.78
Table 4

Mechanical Properties of Micro Concrete

30.2N/mm? | 23600N/mm® | 2.87N/mn?

P(KN)
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Model Configuration and Transducers
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Table 5
Mechanical Properties in Calculation

c 23800MPa
Ve 0.2
(o2 31MPa
Oy 2.61MPa
. 0.212%
s 102700MPa| 189700MPa
Vs 0.3
gy 292MPa | 343MPa
160MPa
v 0.33
ks 0.015%
O+ 44°
A 1.2
y 0.21
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