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Tablel Law of Similitude in Models of Pit and Ground

Law of Value of Every quantity
Quantity Similitude
Prototype | Target value | Attained Value
Length Gum) 30000 300 300
Height 1/A 15000 150 150
Width (1/100) 21000 210 200
w Thickness 1300 15 15
Density 1/n 2.4 1.8% 119
Gf/ew) | (1/1315)
Young' s 2.4X104~
Modulus 1/(Am)tr2 | 24x10° 2.09x10¢
Gket/ca?) 3.0x10¢
Depth of 1/A 50000 500 500
Laver (um) | (1/100)
Soil | Density | 1/7 18 1.369 1369
/o) | 1/1.315)
Vs (@/sec) | (/X)) 20 68 58~176 *¥>

1) ; Calculated value from resonance curves of respanse accelerations
1 gf/en® (9.8 Wi/w®) 1 kgf/em® - (98 kKN/n?)
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Fig.2 Soil Structure Model and Arrangement of Sensors
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Fig.6 Finite Element Idealization of Free Ground in Numerical
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Fig.7 Predicted Response Accelerations of Free Ground (200
gal, 35 Hz)
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Table 2 Comparison of Maximum Response Ratio and Reso-
nance Frequency between Free Ground Model and
Soil Structure Model

Input Horizontal Vertical

Acc. | Case 1| Case 2| Case 1{ Case 2
50 gal|4. 8(38) [5.8(42) |4.5(36) |2.2(41)
100 gal|3.6(32) |4.0(40) |3. 9(35) |3. 5(36)

200 gal|2. 5(26) {2.7(28) [2.9(34) |2. 9(34)

( ) : Resonant frequency (iz)
Case 1; Free Ground Model
_ Case 2; Soil-Structure(t=1.5cm) Model
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Fig.10 Definition of Various Kinds of Earth Pressures
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AN EXPERIMENTAL STUDY ON ELASTO-PLASTIC DYNAMIC INTERACTION OF
3-D UNDERGROUND STRUCTURE AND SOIL

Yoshitaka OHSHIMA and Hiroyuki WATANABE

A model ground of air dried sand compacted in a shear testing apparatus and two
composite models each of which had the model pit of different rigidity buried in same
model ground as above one were excited horizontally with sinusoidal motions on a shaking
table. From measured acceleration and dynamic earth pressure it has been found that the
vertical vibration is produced in the ground due to the dilatancy or volume change of soil
and yet it produces the dynamic earth pressure acting on all outside walls of the model
pit.The vertical vibration is more strongly influenced on than the horizontal one by the
dynamic soil-strueture interaction. In addition, we show that the vertical vibration
produced by horizontal exciting is able to be predicted by finite element procedure with

elasto-plastic dynamic response analysis.
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