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In this study, the effects of input ground motion as well as
the level of ground water table on the liguefaction-induced
settlement were evaluated. Previously, Bray and Dashti
(2014) conducted Centrifuge tests to study the amount and

contributing  mechanisms Iin  liguefaction-induced N I SR S R S
settlements of shallow foundations. In the present work, the T
shake table facility at the University of California San ittt
Diego was utilized to generate three different combination
of PGAs and ground water levels to examine the magnitude
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of liquefaction-induced settlement. Uniform cyclic input :
motion with target PGAs 0.15g and 0.3g for 18 seconds R R S T T
with a constant frequenCy equal to 2 Hz was app“ed deing Fig. 6- Acceleration Time Historiés for Tests 1-1, 1-2 & 1-3
the experiment. The main objective Is to capture sand boils . Aversae Sedlieniantiof Fourdation

and their contribution to the amount of liquefaction- o :
induced settlement and to create a benchmark standpoint ’ —
for the second phase of our large scale testing which will be _
carried out using helical piles beneath shallow foundation. | . | ==
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Fig. 7- Avg. Foundation Settlement in Three Motion Sequences

Excess Pore Pressure Ratio (Mid Liquefiable Layer) vs. Time
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Fig.1- Field Reconnaissance and Observation after Tohoku Fig. 8- Excess Pore Pressure Ratio in Three Motion Sequences _ o P
Earthquake (March 11, 2011) (after Ashford et al. 2011) at mid-liquefiable layer (z = -1.3m) Fig. 11- Observed Sand Ejecta at the End of Test 1-3

Soil Properties and Test Program: %g% ] [ EE « The effe(I:ts toz ground motion intensity and ground water level
s Bl o were evaluated.
- Ottawa 7705 Sand ) e Iiﬁllmiiifij; @ s\ m 5 m_m_m%L * As PGA increased, the amount of accumulated liquefaction-
Property | Cy | Co | Gs | nac | emn | qricrsy | gricmy it W e B e — Induced settlement increased.
Value | 161]096|265] 0.83 | 048 | 178 | 144 S I B T | i o « The absolute magnitude of liquefaction-induced settlement
5 Three test sequence with varying PGAs and GW level: | g J decreased in T?_st no. 1-3 due to the densification of soil layers
;0 in previous motions.
Test # Den?eelatl\fic?uee:?:k))/l(:/o)crust E(?E%%%E?)‘Z Jg,rf(et befi\\:v\“(;(ra\olzlnd ED w ° The amount Of eXCesS pr IndlcateS the occurrence Of
ayer | layer | Layer| 9 (m) liguefaction in all three motion sequences regardless of
1:2 87 41 53 | 1.3*0.6*0.4 gég :8:2 e - soil Iayers densification.

13 0.30 0.0 | R e The foundation bearing capacity failure also occurred during
> Types & number of instrumentation: I I e liquefaction as a result of reduced soil effective stress due to
Tyoe | Acc. High Iziscolution VP SS:)TQ LILnoiar Total : @02 k . | f:'; “quefaCtiOn. | | -

# | 35 28. 47 18. 6. 134 —— e « Settlement bel_OW the founda_tlon resul_ted in heave on both side
S . EE of the foundation due to bearing capacity failure.

Fig.2- Instrumentation Plan
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Fig. 3- Laminar Box at UCSD’s Powell Lab Fig.4- Model Prior to Shake Fig.5- Model Foundation
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