Damage pattern due to Bhuj earthquake (2001), India
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A survey of areas affected due to Bhuj earthquake has been carried out in the Gujarat state with a detailed study in three large towns of Ahmedabad, Bhuj and Gandhidham. The magnitude of the damage surrounding the epicenter shows azimuthal anisotropy and unequal damage in nearby locations. In particular, Ahmedabad town, approximately 250 km east from the epicenter located on the bank of Sabarmati River, received an unexpectedly high damage. Most of the collapsed buildings lie in three narrow linear bands, two of them parallel to each other (400NW) and the third orthogonal to them in the new township located towards west and south. The western side of the city has mostly 5 storey and a number of 10 storey buildings, many of which collapsed during the earthquake. Some of the damaged buildings were located in between a palaeo-channel and the Sabarmati river.  The old town located on the eastern side of the river has mostly 3 or 4 storey buildings with load bearing walls which hardly received any damage, except for cracks in the walls, even though its building and population densities are higher. Our studies show that recently deposited sediments and loose soils could be a factor contributing to the damage pattern in the city. The high degree of damage may be a consequence of large amplification of shear waves by thick sandy soil beneath the town. The damage in Bhuj town located 80 km away from the epicenter shows a radial flower like pattern with alternate zones of high and low damage. In Gandhidham, located 50 km from the epicenter, the major damage occurred in three bands orthogonal to the direction of the epicenter interspersed by zones of low damage. The observations suggest that the surface and subsurface geology, location of faults, site amplification, constructive and destructive interference of shear waves, beat formation and resonance frequency of buildings played some role in producing differential damage patterns in Bhuj, Gandhidham, Ahmedabad as well as in the entire Gujarat.







