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Abstract: Soil liquefaction is a key reason of earthquake damage. Liquefaction refers to the phenome-
na of earthquake-induced generation of excess pore water pressures and consequent softening of satu-
rated sandy soils. In recent years, the earthquake-induced liquefaction disasters have been increasing

worldwide. The soil liquefaction manifestations and consequences of liquefaction are reviewed , includ-
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ing the 2003 Bachu M, 6.8 earthquake, the 2005 Jiujiang M, 5.7 earthquake, the 2008 Wenchuan
M8.0 earthquake, the 2010 Yushu M, 7.1 earthquake, the 2011 Yingjiang M, 5.8 earthquake, the
2014 Jinggu M, 6.6 earthquake, the 2015 Pishan M, 6.5 earthquake, the 2016 Gaoxiong M, 6.7 earth-
quake, the 2016 Arketao M, 6.7 earthquake, the 2018 Songyuan M, 5.6 earthquake, and the 2020 Ji-
ashi M, 6.4 earthquake, in China. In addition, the seismic liquefaction-induced damages and corre-
sponding reasons are summarized to update the soil liquefaction history case database. The main re-
sults are as follows: (1) The distribution of soil liquefaction manifestations is mainly along the long
axis of the seismic intensity contours. Soil liquefaction is prone to occur in areas with high underground
water levels, such as river valleys, wetlands, dykes and dams, and farmland. Surface manifestations
of liquefaction include ejection of soil-water mixtures at the surface, ground failures (surface cracking,
lateral spreading, settlement), landslides, slumping of embankments, etc. (2) The ejecting forms of
soil-water mixtures include single hole, string holes, linear holes, ejection belts, etc. The soil ejec-
tions may contain clay, silt, sand and gravel particles, and cobbles. These can lead to damages of
farmlands, playgrounds/squares, and river courses, as well as rupture or severing of sewer, water,
fuel, and other buried lifelines. (3) The consequences of liquefaction can lead to cracking, sliding,
and overtopping of dyke and dams, and highway embankments. Pavement cracks are mostly along the
longitudinal axis and sides of a road, and most of the dyke and dam cracks are shear-induced longitudi-
nal cracks in the dam crest and the downstream and upstream slopes. (4) The liquefaction-induced
ground settlement and lateral spreading can cause tilt, distortion, and collapse of shallow-founded
buildings and structures; buoyant uplift of buried structures, failure of earth-retaining structures; later-
al slide and shear failure of piles and pier walls supporting bridges, water conservancy and hydropower
facilities lose function. (5) The post-earthquake-induced liquefaction phenomenon in the liquefied site
was discovered in the site investigation after the Bachu earthquake, and soil re-liquefaction during the
aftershock was observed in the liquefied site during the Wenchuan great earthquake. Consequently,
the re-liquefaction resistance of the post-liquefaction soil should be deserved further more attention.
(6) The soil liquefaction phenomena in the low-intensity regions (intensity VI ) in the Wenchuan great
earthquake and the Songyuan earthquake, in the deep layer soils in the Wenchuan great earthquake,
and in the low-water level soils in the Songyuan earthquake are beyond-existing seismic design code
knowledges.

Keywords: soil liquefaction; liquefaction manifestations; ground failures; liquefaction consequences;

liquefaction database
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Table 1 Seismic parameters of liquefied sites in China over the last 20 years
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