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Abstract: The earthquake hazard occurs due to the effect of ground shaking. Building and other 

structures gets damaged by ground shaking or by the ground beneath them settling to a different 

level due to shaking or soil liquefaction. Liquefaction occurs when waterlogged sediments are 

agitated by earthquake shaking. This separates the soil grains from each other, reducing their load 

bearing capacity. Buildings and other structures can sink down into the ground or tilt over, whilst 

underground pipes and tanks may rise up to the surface due to liquefaction earthquake hazard. 

Liquefaction is the mixing of sandy soils and groundwater during the shaking of a moderate or strong 

earthquake. If liquefaction occurs under a building, it may start to lean, tip over, or sink several feet. 

Liquefaction is an earthquake hazard which occurs in areas of low groundwater level at sandy soil 

strata. Bhuj Earthquake produced major liquefaction in Great & Little Rann of Kutch, Banni plains, 

Kandla, and Gulf of Kutch; and these areas contained low-lying salt flats, estuaries, intertidal zones, 

and young alluvial deposits typically known for high susceptibility zones of liquefaction due to 

earthquake. The severe damages of many bridges, port of Kandla & Navlakhi, and many 

embankment dams were reported in Bhuj Earthquake. Seven medium sized dams (Shivlakha, 

Rudramata, Fatehghadh, Suvai, Kaswati, Tappar, Chang) and 14 smaller earth dams in Kutch region 

were damaged due to liquefaction during Bhuj earthquake. A great amount of research has been 

performed after Bhuj earthquake related to structural damage, tectonics and seismological aspects 

of the earthquake; however not much geotechnical research has been performed on soils of Kutch 

region before as well as after the earthquake. Previously, Bhuj sand sample was collected from one 

location of Kutch region to perform the liquefaction analysis, which could not represent the 

liquefaction profile of the whole Kutch region. A detailed study on liquefaction earthquake hazard of 

Kutch region is required, which can deeply cover the geotechnical behavior of soil of Kutch region at 

different locations. It is important to note that the geotechnical information of the soil strata of 

Kutch region has not been explored before or after Bhuj earthquake. Thus, there is a dire need to 

explore the region to acquire the current and global picture of the liquefaction susceptibility of the 

region to prepare for future earthquake and liquefaction hazard. In this research, an extensive 

experimental research was performed on eleven locations of Kutch region to study the geotechnical 

characterization of soil and its connection with the seismic response. These locations have 5 

important dams, which were severely damaged during the earthquake. Two different earthquake 

loading conditions (cyclic triaxial test, cyclic simple shear test) were simulated during the laboratory 

testing of Kutch soil to obtain its liquefaction potential and dynamic properties. The obtained 

experimental data can be used to develop the correlations for liquefaction potential of soil with 

basic geotechnical properties of soil. The liquefaction potential of soil with its dynamic properties 

(shear modulus, damping) and shear strength parameters (friction angle) were evaluated, which 

could be further used for designing the structures in seismically active region.  


