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ConfinedBlast is a software tool approved by Explosives 
Safety Board for performing blast and debris calculations.
It consists of three modules:

• SHOCK: calculates pressures and impulses on walls
from an explosion during the shock phase.

• FRANG: calculates pressures and impulses on walls of 
a confined cubicle during the gas phase.

• MUDEMIMP: Determines downrange hazardous 
distance and dispersion from debris breakup 

Introduction
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Introduction (continued)

• ConfinedBlast is a 
standalone Windows 
Desktop application that 
supports solvers written in 
FORTRAN and user-
interface written using 
Visual Basic (Microsoft 
.NET Framework)

• Latest version is 
ConfinedBlast v5.0.1.0 with 
release date Aug 18, 2022
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• Current IT restrictions prevent ConfinedBlast from being 
installed in most DoW computers

• New operating systems and processor architectures 
require different versions of the software
• no MacOS, Linux OS, 
• ARM processor support (recent non-Intel Windows 

laptops)
• The source code for some of the solvers is not available 

(i.e., MUDEMIMP uses DLL compiled in early 2000s)

Software Issues
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• Both SHOCK and FRANG support triangular ramp-down 
pressure-time histories (peak pressure and impulse).  
This leads to more conservative design than needed (we 
already have factors for conservatism in the charge 
weight)

• In SHOCK, the number and locations of the sampling 
points/gauges are fixed.  The average pressure and 
impulse calculation does not take shock arrival time into 
account.  Issues with large walls, near-field charges

Solver Issues
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• FRANG does not include effects of rise time in gas 
pressures and may overestimate peak gas pressure 
when the volume is not fully enclosed.  Instantaneous rise 
time leads to more conservative blast loading

• Existing MUDEMIMP DLL is a dead end, without reliable 
source code there is no potential to make updates to the 
algorithms to reflect the state-of-the-art in secondary 
debris methodologies (i.e., account for larger debris 
sizes, updates to roll equations)

Solver Issues (continued)
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• Replaced SHOCK module with shock solver from BlastX 
v9

• Replaced FRANG with new fast-running gas solver 
algorithm developed by Dr. Oswald.

• Developed brand new code for MUDEMIMP from scratch, 
rather than fixing and updating the old unreliable source 
code.

• The end product will be a web-based application
• ERDC/ITL is tasked with developing the web user 

interface
• EXWC is tasked with comparing new solvers with legacy 

ones

Current Progress
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Model Setup
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Dimensions and Charge Configuration
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ConfinedBlast has a built-in table for over 50 explosives 
(TNT equivalency, heats of detonation and combustion)



• Opening
• Wall location
• Dimensions

• Closed Vent (Frangible Panel)
• Mass
• Initial impulse (shock impulse used)
• Wall location
• Position
• Dimensions

• Area (Gauge array or point gauge)
• Wall location
• Position
• Dimensions (0x0 dimension  point gauge)

Panel Types
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Vent, Frangible Panel, and Gauges
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Results from Analysis

• ConfinedBlast combines 
pressure-time histories 
from shock and gas 
calculations

• Peak pressure/impulse 
summaries are provided

• These histories can be 
mapped to SDOF or FEA 
solvers for structural 
analysis 
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• This project aims to make ConfinedBlast usable across 
the DoW through transition to a web-based environment

• Updates legacy solvers (20+ years old) with state-of-the-
art algorithms that are more accurate

• Web interface is still under development (Anticipating 
completion by Q4 FY26)

• The new framework also enables future improvements 
such as adding HD 1.3 solvers, SDOF modules 

Summary

13


	Recent Developments in ConfinedBlast Web-Application
	Introduction
	Introduction (continued)
	Software Issues
	Solver Issues
	Solver Issues (continued)
	Current Progress
	Model Setup
	Dimensions and Charge Configuration
	Panel Types
	Vent, Frangible Panel, and Gauges
	Results from Analysis
	Summary

