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CE 602: Blast Engineering

Course Code CE 602
Course Name Blast Engineering
L-T-P-C 3-0-0-3
Prerequisites Structural Dynamics (CE511) or Soil Dynamics (CE 560) or equivalent
Intended for UG/PG elective
Mutual Exclusion None
Approval recommended by the 16th BoA (Feb 2017)

Course Contents

• Module 1: Risks, Threat, and vulnerability Assessment, different scenarios: accidental or terrorism, chemical,
or nuclear, sources of explosion and explosive devices, introduction to different types of problems through case-
studies. [5 hours]

• Module 2: Basic physics of shock/explosion phenomena, internal and external explosions, nuclear and chemical
explosions, characteristics of blast loads, ideal and non-ideal blast waves, penetration (in concrete, rock, soil),
fragmentation, ground shocks, shock wave propagation, cratering and ejecta phenomena. [10 hours]

• Module 3: Blast load on buried structures, above ground structures, surface-flush and mounded structures, nu-
clear loads, soil arching, computing pressure-time curves for different structural components, dynamic behavior
of materials (concrete, steel, rock, soil), dynamic response of idealized systems to blast loads (SDOF, MDOF,
continuous systems, practices in design codes, equivalent SDOF approach, dynamic flexure and shear behavior),
brief introduction to advanced computational tools (such as hydrocodes, LS-DYNA, AUTODYN, DYNA-2D) and
methods. [12hours]

• Module 4: Shock spectra, Pressure-impulse diagrams, their application in design, closed-form solution, energy
balance approach, dynamic models (flexure, shear, resistance function, failure modes) and design/construction
aspects for protective structures (connections, openings, site-selection, shock isolation, equipment protection,
etc.), progressive collapse under blast load. [10 hours]

• Module 5: Current design practices, design and safety considerations as per national and international standards
challenges, issues & prospects, industrial needs, interaction with industry/field experts. [5 hours]

Text Books

1. Prasad, BK Raghu, Structural Dynamics in Earthquake and Blast Resistant Design, CRC Press, 2020.
2. Hetherington, John, and Peter Smith, Blast and ballistic loading of structures, CRC Press, 2014.
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