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Analysis on Modeling Capability of Dynamic Failure in Centrifugal
Modeling Test

LI Rongjian, LIU Junding, LI Haitao, YAN Rui
School of Civil Engineering, Xi‘an University of Technology, Xi’an 710048, China

Absglracl Aiming at different similar levels on the dynamic response and the simulation of dynamic failure between the model and the
prototype in geolechnical dynamic centrifugal model test, the similar scale and the choice of model material for geotechnical centrifuge
modeling were anylyzed, and then the issues of principle and design on the simulation of dynamic response and dynamic failure in
geotechnical dynamic centrifugal model test were proposed. Finally, the dynamic response laws and the failure characteristics of model
concrete pile in geotechnical dynamic centrifugal model tests were discussed by means of the developed model piles with four kinds of
diameters. Results show that the stabilizing piles with the small diameter under the condition of static cracking due to insufficient bearing
capacity, can be led to pile section fracture penetration under dynamic action; the stabilizing piles with the lamger diameter under the
condition of static stability, but can show cracking destruction under dynamic action; the stabilizing piles with the largest diameter under
static and dynamic conditions are not crazed, but the fracture damage can occur under dynamic action in the high water level. As a
result of the scale of the model and the prototype strictly meet the similarity scale, so these model test results can reflect the failure
mechanism of the prototype stabilizing piles.

Keywores geotechnical centrifuge model test; scale model; dynamic failure; similar scale
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Fig. 1 Particles of model concrete
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Table 1 Mix proportion of model concrete
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Fig. 2 Strength increase curve of model concrete
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Fig. 3 Tensile test of model steel fiber
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Fig. 5 Diagram of the bending beam
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Fig.5 Three point bending test machine

600
Pile 4
500| —
Z 400
=
= 300t

=

S
200
100

1.0 2.0 3.0
Fe 1 /mm

B 6 #EEWE(1~4)0n % i 2%
Fig. 6 Curves of loading and deflection in piles (1-4)

3 gh il i = Pt B AR E A 4 Fh b A AT Y
WBR AR AT, DA ARG 3% 2 vhodH L & 4 B3 1Y 50 5 TR A
BEFY A0 500 5 T 2O 1 e e R A2 1728 A X A5 8 A 4T
BUE ARAE T S BK 28 THIR BrE 4 Fh P A8 A 0L
50 %5 B ARG 4 K 2007 5 R o R T B9 S B BT A AR
/3l

*3 EMERHEERSKERBENRITARN
Table 3 Bending strength of piles in model and prototype
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Pile 1 100  1.09 35 4375 4634
Pile2 160 041 8.0 1062.0 864.3
Pile 3 200 0.62 22.0 2750.0 2770.7
Pile4 250 040 315 3937.0 3641.8
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Fig. 7 Slope model reinforced with pies (unit: cm)
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