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Figure 32: Comparison of the impulse increase as a function of the standoff for the 10 mm gauge 
location (a) Shock, (b) first bubble collapse, (c) second bubble collapse 
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Figure 33: Comparison of the impulse increase as a function of the standoff for the 15 mm gauge 
location (a) Shock, (b) first bubble collapse, (c) second bubble collapse 
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Figure 34: Comparison of the impulse increase as a function of the standoff for the 25 mm gauge 
location (a) Shock, (b) first bubble collapse, (c) second bubble collapse 
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Figure 35: Comparison of the impulse increase as a function of the standoff for the 50 mm gauge 
location (a) Shock, (b) first bubble collapse, (c) second bubble collapse 
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List of symbols/abbreviations/acronyms/initialisms  

CFD Computational fluid dynamics 

C4 Composition 4 explosive 

D Depth of charge detonation 

DND Department of National Defence 

DRDC Defence Research & Development Canada 

DRDKIM Director Research and Development Knowledge and Information 
Management 

EOS Equation of state 

ft Feet 

I Shockwave impulse 

JWL Jones-Wilkens-Lee equation of state 

Ki Similitude constants 

Kg Kilograms 

lb Pounds 

m Cycle counter in energy loss function (m=0,1,2,3,...) 

MFP Maritime force protection 

ms Milliseconds 

Pmax Maximum shockwave pressure 

R or R(t) Gas bubble radius 

R&D Research & Development 

t Time 

Tb Gas bubble period 

TNO The Netherlands Organisation for Applied Scientific Research (Nederlandse 
Organisatie voor Toegepast Natuurwetenschappelijk Onderzoek)  

UNDEX Underwater explosion 

V or V(t) Gas bubble volume 

Vo Initial gas bubble volume 

W Charge weight 

λ Energy loss function 

π Numerical value of pi 
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θ Shockwave decay constant 

  

 

 



 
 

DRDC Atlantic TM 2010-238 55 
 

 
 
 

Distribution list  

Document No.:  DRDC Atlantic TM 2010-238 

 
 LIST PART 1: Internal Distribution by Centre 

 
4 Author (2 paper copies, 2 CD’s) 
1 PM/MFPTDP (1 CD) 
3 Library (2 CDs, 1 paper copy) 
1 H/TD 
1 H/WP Scientific Authority 
2 GL/ NPSS (1 CD, 1 paper copy) 
      

12 TOTAL LIST PART 1 
  

 
 

 LIST PART 2: External Distribution within Canada by DRDKIM 
 

1 Library and Archives Canada (Attn:  Military Archivist, Government Records Branch) 
 

1 NDHQ/DRDKIM 
 

1 Laura Ozimek 
Directorate Science & Technology Maritime 
Defence Research & Development Canada 
305 Rideau, St. 
Ottawa, ON  K1A 0K2 
 

1 Cdr D. Sims 
National Defence Headquarters 
DGMEPM/DMSS 2 
555 Blvd de la Carriere 
Hull, PQ  K1A 0K2 
 

1 Dr. Julian Lee 
DRDC Suffield  
P. O. Box 4000 Stn Main 
Medicine Hat, AB  T1A 8K6 

      
5 TOTAL LIST PART 2 
  
 
 
 

 



 
 

56 DRDC Atlantic TM 2010-238 
 
 
 
 

 List Part 3: External Distribution outside Canada by DRDKIM 
 

1 Adrian van der Made 
Head Vulnerability & Construction 
Defence Material Organisation 
Van der Burchlaan 31 
PO Box 90822 MPC 58A 
2509 LV The Hague, The Netherlands 
 

1 J.E. van Aanhold  
TNO Built Environment and Geosciences  
Van Mourik Broekmanweg 6      
2628 XE Delft The Netherlands 
 

1 J. M. Luyten 
TNO Defence, Security and Safety    
Lange Kleiweg 137  
2288 GJ Rijswijk 
The Netherlands 
 

1 Niklas Alin 
FOI - Swedish Defence Research Agency  
Grindsjon Research Centre   
SE-147 25 Tumba, Sweden 

      
4 TOTAL LIST PART 3 

21 TOTAL COPIES REQUIRED 
 
 
 
 
 
 
 
 
 
 



 
 

 

 
  
 

 
 

 

This page intentionally left blank. 

 




