
Bengal basin is a classic example of an active natural laboratory because of its
complex geological-setting in an active depositional environment, in
multidimensional differential stress conditions, resulting from the relative motion of
three tectonic plates. The earthquake risks in Bangladesh (a greater part of
Bengal Basin) are poorly predicted due to lack of relevant geological information,
insufficient representative and instrumental seismic data acquisition systems.

An attempt is made here to standardize the engineering geological parameters of
different geological materials of Bangladesh. For a rational seismic risk
assessment, it is necessary to prepare both regional and local seismic zoning
maps based on ground response analysis and engineering design parameters, the
gravity, magnetic and reflection seismic data. Seismic source areas are identified
from historical earthquakes (Max Recoded Mag in Bangladesh was 7.2). The
ranges of Peak Ground Acceleration and Amplification Factors are compiled and
correlated with different geological units. Three types of earthquake source areas
are identified: a. Intra-plate source areas, b. Transitional source area and c. Inter-
plate source area. The seismic behavior of these source areas is deeply related to
the tectonic pattern and crustal configuration of the basin. The Basin is divided into
five major geotechnical provinces: 1. Continental slope along Hinge Zone, 2.
Stable shelf, 3. Deep central trough (Sylhet-Hatiya), 4. Eastern Fold Belt of
Chittagong-Tripura and 5. Dauki Fault Zone.

The local ground condition and geomorphological attributes are responsible for
seismic spectral responses. The geological mapped units are classified
accordingly. The geological structures, geotechnical indices of respective deposits,
strength and settlement characteristics are described. This paper a will help
determine seismic response spectrum and help modify and update the Building
Codes accordingly.
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The objective of this research is to provide an insight into the relationship
between tectonics and geotechnical practices in Bangladesh in regards to
geological hazards. Recently some geoscientists predicted a 9 magnitude
earthquake to be occurred at any point of time in Bangladesh based on computer
modelling from a small number of GPS data. A clear understanding of the basis
such a prediction is necessary for the continuation of ongoing development of
Bangladesh. The modern civil and geotechnical engineering operations have
shown globally a positive trend in using geological and geoengineering
databases for improving engineering design for risk reduction and optimizing
rational safety factors through analysis of available geological,
geomorphological, subsurface, and exploration results. The authors would like to
document the state of the art of tectonics, structural geology, geophysics
and remote sensing for visualizing and perceiving the 3D subsurface of Bengal
Basin, with the thickest sedimentary cover in present active basins of the planet
that portraying the process of ongoing delta building system and evidences of
continued tectonic deformation. Bengal Basin is a WONDER PIECE of nature
and a living geotechnical and engineering geological laboratory for global
geoscientists and researchers!!!

Purpose of this research: To build the vital infrastructures like hospitals,
conference centers, bridges, nuclear power stations or any other mega
structures, it is crucial to know about possible earthquake risks. Geologists of the
region are focusing on geomorphology of the ground deformation and to
configuring 3D arrays of subsurface in relation to active or passive tectonics.
Present work will enable to assess further morphological and related dynamic
system for earthquake risk management in the region.
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Date Name of earthquake Magnitude Epicenter 

8 July, 1918 Srimangal earthquake 7.2  - 7.5 Bangladesh-Tripura border 

9 September, 1923 Meghalaya earthquake 7.1 Bangladesh-India border 
(Meghalaya) 

2 September, 1930 Dubri earthquake 7.1 Dabigiri 

6 March, 1933 India Bangladesh earthquake 7.6 India Bangladesh border 

15 January, 1934 Bihar Nepal earthquake 8.3 Bihar-Nepal border 

11 February, 1936 Bihar earthquake 7.5 North Bihar 

16 August, 1938 Manipur Earthquake 7.2 Monipur near of Bangladesh 

23 October, 1943 Assam earthquake 7.2 Hojai Assam 

21 March, 1954 Monipur-Maynmar earthquake 7.4 Monipur-Maynmar border 

21 November, 1997 Bandarban earthquake 7.1 Mizoram-Maynmar border 

26 December, 2004 Cox’s Bazar earthquake 7.0 Bonda Aceh, Indonesia 

12 September, 2007 Tsunami due earthquake (Cox’s 
Bazar) 

8.5 Bengkula, Sumatra 

Table 1. List of earthquakes that impacted Bangladesh in last 
100 years. (Except Srimangal EQ all epicenters are located outside Bengal Basin). 

Fig 9: PGA in g @ 2 % 
probability of exceedance in 50 
years (2475 years return period)
(After Rahman, M Z, 2019)
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Fig 10: Spectral accelerations (SA) in (a) at 0.2
second (s) period for 10% probability in 50
years; (b) at 0.2s period for 2% probability in
50 years. (After Rahman, M Z, 2019)

Figure 11: Model for the prediction
of the Vs

30 using the Holocene soil
thickness for Dhaka City (Rahman
et al., 2015)

Fig 8: Seismic Zone 
as of modified of 
BNBC 2015

(After Tahmeed M. Al-Hussaini, Ishika N. Chowdhury and Md. N. A. Noman, 2015)

A ground motion simulation was performed by Huda and Taborda (2017) for a
reliable seismic velocity model of Bengal Basin. A three-dimensional model with
represented geometry of the Bengal basin, deposits, crustal, and background
structures presented. The results from a low-frequency ground motion simulation (f
≤ 0.5 Hz) from an Mw 5.1 Chandpur earthquake compared with available basic
qualitative characteristics, finite-element parallel code used. The results are very
satisfactory with the known geometry of Bengal Basin crustal configuration and
exposed bedrock in the Shillong Massif regime. The horizontal and vertical
discontinuities are clearly comparable with the known stratigraphic stacking and
intensity of folding in the east. The extent and shape of all tectonic provinces are
positively at juxtaposition. The red star indicates the location of the epicenter of the
Chandpur earthquake.
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Fig. 1: Modified  Tectonic and Geological Maps of Bangladesh
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Figure 3: Crustal depth contour 

Figure 4: Crustal imagery with three vertical sections along AA’ B-B’ C-C’ 
shown on with white section lines on the map above right.  

The multiple discontinuities in and around uplifted Madhupur tract and the analysis of energy release
from past earthquakes indicate that the en-echelon faults are severely tilted and torsional as
well, probably due to changes in lateral and vertical tectonic motions of underlying deep oceanic crust
and the extent of faults are apparently not able to generate any large earthquakes rather low
magnitude earthquakes. Detailed fieldwork in the Barind Tract indicates a similar scenario too. In the
north and northeast of Bengal Basin, the basement appears to be fractured, faulted and staggered to
form the Sylhet Trough to accommodate thick pile of sediments and possibly the most active part of
the basin. This study identified that the massif to be the only source of high magnitude earthquakes,
but the potential part mostly lies to the north of the structure. The Dauki Fault located in the southern
edge of massifs also segmented multiple times during the Pleistocene, which is evident from the three
terraces in the south-east side of Tura region (Figure: 1). The multiple segmentation and both lateral
and vertical discontinuities have probably reduced the regional stress system to a level that might not
be capable of producing earthquakes larger than magnitude 7.5. Furthermore, the study did not find
any vertical, horizontal (decollement) or oblique regional structures in the Bengal Basin that is capable
of generating very high magnitude earthquakes of 9 or above.
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Conclusions:

Figure 6: Estimated design 
ground acceleration (g) 
using NDSHAM=8.1 Great 
Indian Earthquake along 
Dauki Fault

Figure 5: Estimate design 
ground acceleration (g) 
using NDSHA for repeat 
scenario of 1897 Assam 
Earthquake for a scenario 
M=8.0

Figure 7 presents computed 
design ground acceleration (g) 
for repeat of M=7.5 Srimangal
Earthquake @ focal depth of 35 
km 

Present work is based on combinations of widely conducted geological and
geotechnical fieldwork all over Bangladesh and part of eastern India, remote
sensing image processing and secondary data available through online
resources.

Data and Methodology

SEISMIC ZONE MAP


