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Abstract: Calcareous sandy foundations are susceptible to liquefaction when subjected to dynamic loading such as seismic or
wave loading. The microbially induced calcite precipitation (MICP) treatment is a relatively new method to improve the
liquefaction resistance of calcareous sand. In this study, several shake table tests are conducted to evaluate the seismic
performance of MICP-treated calcareous sandy foundations. The influence of seismic history on dynamic performance of
calcareous sand foundation is analyzed. The results indicate that the dynamic response of the soil after MICP treatment,
including the excess pore water pressures and vertical settlements, can be divided into three main stages: the stable stage, rapid
development stage, and gentle stage. The liquefaction resistance of MICP-treated sand is improved significantly. However, the
surface accelerations for the MICP-treated models are amplified. Thus, when designing the treatment program, it is necessary to
consider the tradeoff between the improved liquefaction resistance and the minimized undesirable amplified ground surface
motions. The liquefaction resistance of MICP cementitious calcareous sand is related to intergranular cementation strength and
relative density of soil and particle arrangement. The history of vibration improves the relative density of the foundation, and

the liquefaction resistance significantly reduces the surface settlement.

Key words: microbially induced calcite precipitation; calcareous sandy foundation; liquefaction resistance; dynamic response;
history of vibration; shake table test
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Fig. 1 Scanning electron microscope (SEM) images (in different

close-up views) of calcareous sand
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Fig. 2 Grain-size distribution curve of calcareous sand
R R ] B R 2 REE A R K
ForRa, ARSI 3 f. RADKTEA
MG BRD =, SRR OR D LR A
B5), BEFRLREES, P MERR IS,
AL = A ) L P R SR 22 PR R R B ST



%5 6

sKEEAE, S5 PUAEVIRER N AL B BT (AR Bh B BT v 1025

=1 KT
Table 1 Loading conditions

TR ER Ei B D% IR
ODggo 7 /(mUrea min™") W RE/(mol L) HE/L !
UN-1 — — — — — 413 0.15, 0.20
UN-2 — — — — — 43.1 0.30
MICP-1 27 0.8 3.996 1.0 50 40.1 0.15, 0.20
MICP-2 54 0.7 3.794 0.5 100 39.8 0.15, 0.20
MICP-3 0.7 3.524 0.5 100 423 0.30
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Fig. 3 Distribution of sensors
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Fig. 4 Acceleration responses of model foundation (first loading, 0.15g)
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Fig. 9 Time histories of vertical settlement of soil during shaking

(first loading, 0.15g)
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Fig. 10 Acceleration responses of model foundation (second loading, 0.2g)
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