
 

Advanced Stability Algorithms (ASA) 

Best Practices for Database Construction 
 

© 2019 JM Rosborough Stability Consulting 

 

  



ii 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright © 2019 JM Rosborough Stability Consulting, LLC. All Rights Reserved 

 

It is understood and agreed that nothing expressed herein is intended or shall be construed to give any 

person, firm, or corporation any right, remedy, or claim against JM Rosborough Stability Consulting or any of 

its personnel. 

 

First Printing, 2019 

 

Cover Art: A portion of the “Carta Marina”, a wallmap 

of Scandinavia created by Olaus Magnus, 1539 (public domain) 

Carta marina et descriptio septentrionalium terrarium 

(Marine map and description of the Northern lands) 

  



  iii 

 

 

 

CONTENTS Page 

1 DOCUMENT OUTLINE ...................................................................................................................1 

1.1 DESCRIPTION ................................................................................................................................1 
1.2 OBJECTIVES ..................................................................................................................................1 
1.3 RECOMMENDED MATERIALS ............................................................................................................1 
1.4 RECOMMENDATIONS AND DIRECTION .................................................................................................1 

2 WHAT IS ASA? ..............................................................................................................................3 

2.1 OVERVIEW ...................................................................................................................................3 
2.1.1 DESCRIPTION ........................................................................................................................................ 4 
2.1.2 MANUALS ............................................................................................................................................ 9 
2.2 END-STATE EQUILIBRIUM VS. PROGRESSIVE FLOODING ...........................................................................9 
2.3 STABILITY EVALUATION DIFFERENCES................................................................................................ 11 
2.3.1 USN DAMAGE STABILITY CRITERIA ......................................................................................................... 11 
2.3.2 STABILITY EVALUATION DURING PROGRESSIVE FLOODING .......................................................................... 12 
2.3.3 STABILITY PARAMETER COMPARISON ...................................................................................................... 13 

3 USES: PAST, PRESENT, FUTURE .................................................................................................... 17 

3.1 ORIGINS .................................................................................................................................... 17 
3.2 PAST ........................................................................................................................................ 17 
3.2.1 EX ORISKANY (CV 34) REEFING EVENT ................................................................................................. 17 
3.2.2 EX PETERSON (DD 969) WEAPONS EFFECTS TEST ................................................................................. 18 
3.3 PRESENT .................................................................................................................................... 19 
3.3.1 DDG 1000 DAMAGE DECISION AND ASSESSMENT (DDA) ......................................................................... 19 
3.3.2 USN LFT&E SURVIVABILITY & RECOVERABILITY ....................................................................................... 19 
3.4 FUTURE ..................................................................................................................................... 20 
3.4.1 IDENTIFICATION OF SHIP LOSS AT INTERMEDIATE STAGES OF FLOODING ....................................................... 20 
3.4.2 CALCULATION OF TIME TO LOSS ............................................................................................................. 20 
3.4.3 PROVISION OF LFT&E SURVIVABILITY EVALUATION DURING DESIGN ........................................................... 21 
3.4.4 SHIPBOARD PREDICTIVE SYSTEMS ........................................................................................................... 21 

4 TOOLS ........................................................................................................................................ 23 

4.1 NSWCCD ................................................................................................................................. 23 
4.1.1 SHCP ................................................................................................................................................ 23 
4.1.2 EDITSECT ........................................................................................................................................... 23 
4.1.3 SHCPPLOT ......................................................................................................................................... 23 
4.1.4 PICTURE ............................................................................................................................................. 23 
4.1.5 PICTSOLID .......................................................................................................................................... 23 
4.1.6 MAPIT ............................................................................................................................................... 23 



iv 

 

4.1.7 FDBEDIT............................................................................................................................................ 24 
4.2 JM ROSBOROUGH STABILITY CONSULTING ......................................................................................... 24 
4.2.1 COMPRENDER .................................................................................................................................... 24 
4.2.2 SHRINK .............................................................................................................................................. 24 
4.2.3 PROJECT WORK CENTER ....................................................................................................................... 24 
4.3 OTHER COMMERCIAL TOOLS .......................................................................................................... 24 
4.3.1 RHINO ............................................................................................................................................... 24 
4.3.2 WINMERGE ....................................................................................................................................... 25 
4.3.3 EDITPAD LITE ...................................................................................................................................... 25 
4.3.4 DXF VIEWERS ..................................................................................................................................... 25 
4.3.5 EXCEL ................................................................................................................................................ 25 

5 SOURCE DATA REQUIRED ........................................................................................................... 27 

5.1 HULL FORM & APPENDAGES .......................................................................................................... 27 
5.1.1 LINES DRAWING .................................................................................................................................. 27 
5.1.2 CURVES OF FORM DRAWING ................................................................................................................. 27 
5.1.3 HULL FORM MODEL (CAD) .................................................................................................................. 27 
5.1.4 APPENDAGE DRAWINGS ........................................................................................................................ 28 
5.1.5 WEIGHT REPORTS................................................................................................................................ 28 
5.2 SUPERSTRUCTURE ........................................................................................................................ 28 
5.2.1 OUTBOARD PROFILES, BOW AND STERN VIEWS ........................................................................................ 28 
5.2.2 SURFACE GEOMETRY ............................................................................................................................ 28 
5.2.3 VENTILATION INTAKE AND EXHAUST TERMINATION & SIZE ......................................................................... 28 
5.2.4 HATCH AND LARGE DOOR / OPENING LOCATION & SIZE ............................................................................ 29 
5.2.5 SMALLER OPENINGS ............................................................................................................................ 29 
5.3 BOGP & C&A DRAWINGS ............................................................................................................. 29 
5.3.1 COMPARTMENT LAYOUT....................................................................................................................... 29 
5.3.2 DECK DIMENSIONS .............................................................................................................................. 29 
5.3.3 BULKHEAD AND DECK OPENINGS ........................................................................................................... 29 
5.3.4 TANK VOLUMES AND CENTROIDS ........................................................................................................... 29 
5.3.5 MACHINERY LAYOUT ............................................................................................................................ 30 
5.4 DIGITAL DATA ............................................................................................................................. 30 
5.4.1 CAD MODEL ACCESS ........................................................................................................................... 30 
5.4.2 PORTAL DATA ..................................................................................................................................... 30 
5.4.3 COMPARTMENT DATA .......................................................................................................................... 31 
5.5 VENTILATION SYSTEMS - *NEW* ..................................................................................................... 31 
5.5.1 SUPPORTING FIRE SPREAD MODELS ....................................................................................................... 31 
5.5.2 INTAKE & EXHAUST FROM EXTERIOR TO MAIN DESTINATION ...................................................................... 32 
5.5.3 VENTILATION DISTRIBUTION FROM FAN ROOMS TO COMPARTMENTS .......................................................... 32 
5.5.4 SUBDIVISION BULKHEAD PENETRATION ................................................................................................... 32 
5.5.5 SPACE DECOMPOSITION ....................................................................................................................... 34 
5.5.6 REQUIRED SCIENCE / TESTING ............................................................................................................... 34 

6 SHCP / FCCS MODEL ................................................................................................................... 35 

6.1 HULL & APPENDAGES ................................................................................................................... 35 
6.1.1 HULL ................................................................................................................................................. 35 



  v 

 

 

6.1.2 APPENDAGES ...................................................................................................................................... 35 
6.1.3 FREE FLOOD SPACES ............................................................................................................................ 35 
6.2 SUPERSTRUCTURE ........................................................................................................................ 35 
6.2.1 NO “BIG BOX” SUPERSTRUCTURES ......................................................................................................... 35 
6.2.2 SHRINK-WRAP SUPERSTRUCTURES ......................................................................................................... 36 
6.2.3 SMALL BOX WITH FREE FLOOD SPACES.................................................................................................... 38 
6.2.4 WEATHER DECK SPACES ....................................................................................................................... 38 
6.2.5 INTERNAL OFFSETS (REFERENCE) ............................................................................................................ 39 
6.3 DECKS ....................................................................................................................................... 39 
6.4 COMPARTMENTS ......................................................................................................................... 39 
6.4.1 “TIGHT” SPACES .................................................................................................................................. 40 
6.4.2 FREE FLOOD SPACES (FF)...................................................................................................................... 40 
6.5 LIQUID LOADS ............................................................................................................................. 40 
6.6 LOADING CONDITION .................................................................................................................... 40 

7 ASA PHILOSOPHIC APPROACH .................................................................................................... 41 

7.1 ASA ASSUMPTIONS AND LIMITATIONS.............................................................................................. 41 
7.1.1 ASSUMPTIONS .................................................................................................................................... 41 
7.1.2 LIMITATIONS ....................................................................................................................................... 42 
7.2 STABILITY CALCULATION AND EVALUATION ........................................................................................ 42 
7.2.1 USN END-STATE EQUILIBRIUM .............................................................................................................. 42 
7.2.2 CONSIDERATION OF END-STATE EQUILIBRIUM DEVELOPMENT .................................................................... 43 
7.2.3 WHAT ABOUT THE ADDED WEIGHT APPROACH? ...................................................................................... 44 
7.2.4 ASA TIME DOMAIN BASED EVALUATION ................................................................................................. 45 
7.2.5 TREATMENT OF DAMAGE STABILITY ........................................................................................................ 47 
7.2.6 STABILITY AS PART OF SURVIVABILITY & RECOVERABILITY ........................................................................... 49 
7.3 THE PHILOSOPHY OF BOUNDARY TIGHTNESS ...................................................................................... 50 
7.3.1 HULL ................................................................................................................................................. 50 
7.3.2 SUPERSTRUCTURE ................................................................................................................................ 50 
7.3.3 SPACES AND SPACE SUBDIVISION ........................................................................................................... 50 
7.3.4 OPENINGS .......................................................................................................................................... 51 

8 ASA MODEL & ARTIFACTS ........................................................................................................... 53 

8.1 BASIC DATA RULES....................................................................................................................... 53 
8.1.1 COMMENTS & BLANK LINES .................................................................................................................. 53 
8.1.2 BLANK SPACE DELIMITER ...................................................................................................................... 53 
8.1.3 UPPER CASE NAMES AND IDS ................................................................................................................ 53 
8.1.4 ORDER OF COMMANDS ........................................................................................................................ 53 
8.2 COORDINATE SYSTEM, UNITS, & UNIT ............................................................................................. 54 
8.2.1 COORDINATE SYSTEM........................................................................................................................... 54 
8.2.2 UNITS ................................................................................................................................................ 54 
8.2.3 UNIT ................................................................................................................................................ 55 
8.3 ASA MODEL COMMANDS ............................................................................................................. 55 
8.3.1 SHCP MODEL ..................................................................................................................................... 55 
8.3.2 ASA MODEL ....................................................................................................................................... 56 
8.4 ASA LOAD COMMANDS ................................................................................................................ 58 



vi 

 

8.4.1 INITIALWT ....................................................................................................................................... 58 
8.4.2 FLOATING MEDIUM ............................................................................................................................. 59 
8.4.3 LIQUIDLOAD .................................................................................................................................... 59 
8.4.4 FLOOD ............................................................................................................................................. 59 
8.5 CALCULATION & ANALYSIS COMMANDS ............................................................................................ 59 
8.5.1 HEELANGLES ................................................................................................................................... 59 
8.5.2 HEELLIMIT ....................................................................................................................................... 59 
8.5.3 CONTINUEONCAPSIZE ..................................................................................................................... 59 
8.5.4 TRIMANGLES ................................................................................................................................... 59 
8.5.5 TRIMLIMIT ....................................................................................................................................... 60 
8.5.6 HEELINGARM .................................................................................................................................. 60 
8.5.7 ANALYZERA ..................................................................................................................................... 60 
8.6 DYNAMIC COMMANDS ................................................................................................................. 60 
8.6.1 SOURCE ........................................................................................................................................... 60 
8.6.2 SINK ................................................................................................................................................. 60 
8.6.3 TRANSFER ........................................................................................................................................ 60 
8.6.4 FLOOD ............................................................................................................................................. 60 
8.6.5 HOLES (DAMAGE OPENINGS) ............................................................................................................... 60 
8.6.6 OPENINGSTATUS ............................................................................................................................. 61 
8.7 START, TIME STEPS, STOP .............................................................................................................. 61 
8.7.1 ASASTART ........................................................................................................................................ 61 
8.7.2 TIME STEPS ........................................................................................................................................ 61 
8.7.3 ADDITIONAL EVENTS ............................................................................................................................ 61 
8.7.4 PROGRAM END STATES ........................................................................................................................ 61 
8.7.5 ASASTOP ......................................................................................................................................... 62 

9 SUCCESSFUL MODEL BUILDING ................................................................................................... 63 

9.1 CONSTRUCTION ........................................................................................................................... 63 
9.1.1 COLLABORATE ..................................................................................................................................... 63 
9.1.2 BE METHODICAL ................................................................................................................................. 63 
9.1.3 BUILD PARTS IN SEPARATE FILES ............................................................................................................ 63 
9.1.4 HULL ................................................................................................................................................. 64 
9.1.5 SUPERSTRUCTURE ................................................................................................................................ 64 
9.1.6 COMPARTMENTS ................................................................................................................................. 66 
9.1.7 INITIALWT SPECIFICATION .................................................................................................................. 69 
9.1.8 LIQUID LOADS ..................................................................................................................................... 69 
9.1.9 ANALYZERA AND HEELINGARM ........................................................................................................ 69 
9.1.10 DECKEDGE ..................................................................................................................................... 71 
9.1.11 PORTALS & CONNECTORS ................................................................................................................... 72 
9.1.12 HOLES (DAMAGE OPENINGS) .............................................................................................................. 73 
9.1.13 SOURCE ......................................................................................................................................... 73 
9.1.14 SINK ............................................................................................................................................... 74 
9.1.15 GRAVITY DRAINS, HAWSE PIPES, ETC. ................................................................................................... 74 
9.1.16 TRANSFER ...................................................................................................................................... 74 
9.2 PROBLEMS & PITFALLS .................................................................................................................. 74 
9.2.1 HULL FORM & SUPERSTRUCTURE ........................................................................................................... 74 
9.2.2 COMPARTMENT & PART IDS ................................................................................................................. 74 



  vii 

 

 

9.2.3 COMPARTMENT/SUB-COMPARTMENT GAPS ............................................................................................ 74 
9.2.4 PORTALS, CONNECTORS, AND HOLES ...................................................................................................... 75 
9.3 VERIFICATION ............................................................................................................................. 77 
9.3.1 HULL, APPENDAGES & SUPERSTRUCTURE ................................................................................................ 77 
9.3.2 COMPARTMENTS ................................................................................................................................. 78 
9.3.3 PORTALS & CONNECTORS ..................................................................................................................... 82 
9.3.4 SOURCES, SINKS AND TRANSFERS ........................................................................................................... 84 
9.3.5 LIQUID LOADS ..................................................................................................................................... 84 
9.3.6 ANALYZERA AND HEELINGARM ........................................................................................................ 85 
9.3.7 DECKEDGE ....................................................................................................................................... 85 
9.3.8 HOLES ............................................................................................................................................... 85 
9.3.9 AGAINST OTHER MODELS ..................................................................................................................... 86 
9.4 ASSEMBLY.................................................................................................................................. 87 
9.4.1 ASSEMBLY DURING CONSTRUCTION ........................................................................................................ 87 
9.4.2 ASSEMBLY FOR EXECUTION ................................................................................................................... 87 
9.5 TESTING .................................................................................................................................... 88 
9.5.1 SHCP MODEL ..................................................................................................................................... 88 
9.5.2 USING FLMASA ................................................................................................................................. 88 
9.5.3 USING FLMNET .................................................................................................................................. 89 
9.6 REPORTS ................................................................................................................................... 89 
9.7 CONFIGURATION MANAGEMENT ..................................................................................................... 90 
9.7.1 SHCP FILES ........................................................................................................................................ 90 
9.7.2 ASA PART FILES .................................................................................................................................. 91 
9.7.3 BACKUP AND VERSIONING .................................................................................................................... 91 

10 RUNNING AND RESULTS ........................................................................................................... 93 

10.1 FLMASA ................................................................................................................................. 93 
10.1.1 RUNNING FLMASA ........................................................................................................................... 93 
10.1.2 COMMAND QUE ............................................................................................................................... 95 
10.2 FLMASA RESULTS ..................................................................................................................... 95 
10.2.1 INITIAL DATA .................................................................................................................................... 95 
10.2.2 GRAPHS ........................................................................................................................................... 95 
10.2.3 TABLES ............................................................................................................................................ 98 
10.2.4 TIME STEPS ...................................................................................................................................... 99 
10.2.5 WATCHING DURING EXECUTION ........................................................................................................ 100 
10.3 FLMNET................................................................................................................................ 100 
10.3.1 RUNNING WITH CLIENT SOFTWARE..................................................................................................... 100 
10.3.2 RUNNING ALONE (FLMSERVER) ........................................................................................................ 101 
10.4 FLMNET RESULTS .................................................................................................................... 101 
10.4.1 SAVEOUTPUT COMMAND .............................................................................................................. 102 
10.4.2 FLMNET VIA FLMSERVER WITH OUTPUT FILE ..................................................................................... 102 
10.5 FLMASA & FLMNET OUTPUT DIFFERENCES .................................................................................. 102 

11 DRIVING THE MODEL .............................................................................................................. 105 

11.1 EX USS PETERSON ................................................................................................................... 105 
11.1.1 THE PROBLEM................................................................................................................................. 105 



viii 

 

11.1.2 SUPERSTRUCTURE ............................................................................................................................ 105 
11.1.3 HOLES ........................................................................................................................................... 106 
11.1.4 MODEL DRIVING LESSONS ................................................................................................................ 106 
11.2 EX USS ORISKANY ................................................................................................................... 106 
11.2.1 DUMB LUCK OR SUCCESSFUL MITIGATION? ......................................................................................... 106 
11.2.2 SHCP VS. ASA MODELING ............................................................................................................... 107 
11.2.3 BUOYANCY ..................................................................................................................................... 107 
11.2.4 OPENINGS ...................................................................................................................................... 107 
11.2.5 COMPARTMENTS ............................................................................................................................. 107 
11.2.6 SENSITIVITY TO CENTER OF GRAVITY ................................................................................................... 108 
11.2.7 MODEL DRIVING LESSONS ................................................................................................................ 108 
11.3 EX USS SAN DIEGO .................................................................................................................. 108 
11.3.1 CLEAR SCENARIO – UNNOTICED CLUES ............................................................................................... 108 
11.3.2 INITIAL RAPID HEELING ..................................................................................................................... 109 
11.3.3 GUN DECK FLOODING ...................................................................................................................... 109 
11.3.4 LOWER SHIP FLOODING .................................................................................................................... 109 
11.3.5 WEIGHT & KG MATTERS .................................................................................................................. 109 
11.3.6 LITTLE HOLES AGAIN… ..................................................................................................................... 109 
11.3.7 MODEL DRIVING LESSONS ................................................................................................................ 110 
11.4 GENERAL THOUGHTS ................................................................................................................ 110 
11.4.1 WHAT TO MODEL............................................................................................................................ 110 
11.4.2 RUN, REVIEW, REPEAT ..................................................................................................................... 110 
11.4.3 TURN ON THE SPIGOT ....................................................................................................................... 112 

12 RESULTS & INTERPRETATION .................................................................................................. 115 

12.1 REVIEWING GRAPHS ................................................................................................................. 115 
12.2 REVIEWING TABLES .................................................................................................................. 116 
12.2.1 TABULAR COMPARTMENT DATA ........................................................................................................ 116 
12.2.2 TABULAR STABILITY DATA ................................................................................................................. 117 
12.3 RIGHTING ARM GRAPHS & CURRENT TIME .................................................................................... 118 
12.4 TIME STEPS ............................................................................................................................ 118 
12.4.1 TIME ............................................................................................................................................. 118 
12.4.2 ATTITUDE (ORIENTATION)................................................................................................................. 118 
12.4.3 STABILITY ....................................................................................................................................... 119 
12.4.4 DETAILED RESULTS: FLOODING .......................................................................................................... 119 
12.4.5 DETAILED RESULTS: OPENINGS .......................................................................................................... 119 
12.4.6 DETAILED RESULTS: PORTALS ............................................................................................................ 121 
12.4.7 DETAILED RESULTS: GZ TABLE & CURVE ............................................................................................. 121 
12.4.8 DETAILED RESULTS: DECK EDGES ....................................................................................................... 122 
12.4.9 DETAILED RESULTS: STABILITY (ANALYZERA) ..................................................................................... 122 

13 REFERENCES ........................................................................................................................... 125 

13.1 ASA REFERENCES .................................................................................................................... 125 
13.2 FSSIM REFERENCES ................................................................................................................. 125 
13.3 OTHER REFERENCES .................................................................................................................. 126 



  ix 

 

 

THE COMPLETE CHECKLIST .................................................................................................................1 

 

Revisions 
Date Description Page # 

24 Oct 19 7.1.1 4th bullet: replace “sever” with severe” 41 

24 Oct 19 12.4.5 : replace “XX” with “Figure 76” 120 

 

  



x 

 

 

FIGURES Page 
Figure 1  Advanced Stability Algorithms Overview .............................................................................................. 3 
Figure 2  Ex USS Oriskany Revised ASA Model Flooding Network .................................................................... 4 
Figure 3  FLMASA Main Page with 2D Graph...................................................................................................... 6 
Figure 4  Component Tree ...................................................................................................................................... 6 
Figure 5  Example Data Display for Selected Time Step ....................................................................................... 7 
Figure 6  Example Tabular Data - Stability Data ................................................................................................... 7 
Figure 7  Example Graphic Display - Total Flooding Graph ................................................................................. 8 
Figure 8  FLMNet User Interface ........................................................................................................................... 8 
Figure 9  USN Damage Stability Criteria for Combatants ................................................................................... 12 
Figure 10  ASA Inherent Stability Evaluation Parameters ................................................................................... 13 
Figure 11  Stability Parameter comparison .......................................................................................................... 14 
Figure 12  Righting Arm Comparison - With & Without Superstructure ............................................................ 14 
Figure 13  Comparison of Same Case Damage - Fixed vs. Free Communication ................................................ 15 
Figure 14  Ex ORISKANY (CV 34) 2 Minutes Before Submersion .................................................................... 18 
Figure 15  Example CV-34 Air Intake Geometry using Portals ........................................................................... 31 
Figure 16  Figure from Ref 25 Depicting HVAC System and Other Flow Connections ..................................... 33 
Figure 17  Figure from Ref 23 Depicting Required Compartment Subdivision ................................................... 33 
Figure 18  Monolithic Superstructure - Isometric View ....................................................................................... 36 
Figure 19  Monolithic Superstructure - Profile View ........................................................................................... 37 
Figure 20  Wedding Cake Style Superstructure - Isometric View ........................................................................ 37 
Figure 21  Wedding Cake Style Superstructure - Profile view ............................................................................. 37 
Figure 22  Small Box with Free Floods – Ex ORISKANY 06 Level ................................................................... 38 
Figure 23  Small Box with Free Floods – Ex ORISKANY 09 Level ................................................................... 38 
Figure 24  Use of Internal Offsets to Define Proper Duct / Vent Runs ................................................................ 39 
Figure 25  USN Ship Losses During WW-II ........................................................................................................ 43 
Figure 26  ASA Organic Stability Parameters ...................................................................................................... 47 
Figure 27  Compartment Decomposition for Progressive Flooding ..................................................................... 51 
Figure 28  Use of UNIT Command for Typical Coordinate Systems .................................................................. 55 
Figure 29  Example of Rectangular & Circular Portals and 'Connectors' ............................................................. 56 
Figure 30  FLMASA Capsize Notification ........................................................................................................... 62 
Figure 31  CV-34 Stern Mooring Station as a Free Flood .................................................................................... 65 
Figure 32  CV-34 Open Deck Area Port-side Gallery Deck Aft with Portal Openings ....................................... 65 
Figure 33  Example Compartment with Borderline Acceptable Deduction ......................................................... 67 
Figure 34  Example Compartment that Requires Subdivision for Proper Water Flow ......................................... 67 
Figure 35  Example Draw Compartment Screens in CompRender ...................................................................... 68 
Figure 36  Comparison of Immersed Superstructure (Red) .................................................................................. 70 
Figure 37  Comparison of LCS 4 Righting Arms With and Without Superstructure. .......................................... 70 
Figure 38  Sample USN Damage Stability Formulas for Use in ANALYZERA ................................................. 71 
Figure 39  Example Cross Section with Volume Gapped Compartment Pieces .................................................. 75 
Figure 40  Application of Holing that Straddles Decks and Bulkheads ............................................................... 76 
Figure 41  Example 2D Deck Plan Layout Used for Compartment Verification ................................................. 79 
Figure 42  Example Compartment Drawing Layout ............................................................................................ 80 
Figure 43  Example Multi-part SHCP Compartment - Isometric View ............................................................... 81 
Figure 44  2D Deck Plan View using WLASA Command to Display Available ASA Components ................... 82 
Figure 45  Example 3D Portal Display with Connected Compartments .............................................................. 83 
Figure 46  Example Portal with OUTSIDE Compartment Indicator (red pyramid) ............................................. 84 
Figure 47  Example Portal Does Not Lie Within Intersection of Compartments ................................................. 88 
Figure 48  FLMASA Main Window on Startup ................................................................................................... 93 
Figure 49  FLMASA Request to Delete Existing Results File ............................................................................. 94 
Figure 50  Indication that ASO File Loaded......................................................................................................... 94 
Figure 51  FLMASA Startup - LOADHULL ....................................................................................................... 94 
Figure 52  FLMASA Startup - Errors ................................................................................................................... 94 
Figure 53  Command Queue Showing Errors ....................................................................................................... 95 
Figure 54  FLMASA Graph - Heel ....................................................................................................................... 96 



  xi 

 

 

Figure 55  FLMASA Graph – Total Flooding ...................................................................................................... 96 
Figure 56  FLMASA Graph – Transverse Righting Arm ..................................................................................... 96 
Figure 57  Current Time Dialog ........................................................................................................................... 97 
Figure 58  Tabular Compartment Table ............................................................................................................... 98 
Figure 59  Compartment Flooding Time History Graph ...................................................................................... 98 
Figure 60  Tabular Stability Table ........................................................................................................................ 99 
Figure 61  Time Steps Dialog – Fixed Data Fields and Detailed Results Radio Buttons ..................................... 99 
Figure 62  FLMNet Dialog ................................................................................................................................. 100 
Figure 63  FLM Network Server (FLMServer) Window ................................................................................... 101 
Figure 64  Ex USS Spiegel Grove Premature Sinking ....................................................................................... 106 
Figure 65  CV-34 Picture Presentation - Photo 172 ........................................................................................... 111 
Figure 66  CV-34 PictSolid Presentation - Photo 172 ........................................................................................ 111 
Figure 67  Sample Charts of Combined ASA Attitude and Stability Output ..................................................... 112 
Figure 68  Single Value Graph - Heel ................................................................................................................ 115 
Figure 69  Overlaid Graphic Data ...................................................................................................................... 115 
Figure 70  Weight | Volume and 3 Centroids Type Graph ................................................................................. 116 
Figure 71  Tabular Compartment Data - Weight View ...................................................................................... 116 
Figure 72  Space GD_284.#ADW Flooding Time History ................................................................................ 117 
Figure 73  Tabular Stability Data ....................................................................................................................... 117 
Figure 74  Graphs & Tables: Transverse Righting Arm ..................................................................................... 118 
Figure 75  Detailed Results: Flooding ................................................................................................................ 119 
Figure 76  Detailed Results: Openings ............................................................................................................... 120 
Figure 77 Deck View with Gunports and Compartments ................................................................................... 120 
Figure 78  Detailed Results: Portals ................................................................................................................... 121 
Figure 79  Detailed Results: GZ Curve (Transverse Righting Arm) .................................................................. 122 
Figure 80  Detailed Results: GZ Table (Transverse Righting Arm Data) .......................................................... 122 
Figure 81  Detailed Results: Deck Edges ........................................................................................................... 123 
Figure 82  Detailed Results: Stability ................................................................................................................. 123 

 

TABLES Page 
Table 1  End-State Equilibrium & Time-Domain Progressive Flooding - Similarities and Differences ................ 9 
Table 2  Stability Calculation & Analysis – Then vs. Now .................................................................................. 44 
Table 3  ASA Order of Commands ...................................................................................................................... 53 
Table 4  FLM Internal Coordinate System ........................................................................................................... 54 
Table 5  FLM Units .............................................................................................................................................. 54 
Table 6  Acceptable Volume and Centroid Tolerances ........................................................................................ 78 
Table 7  FLMASA & FLMNet Output Differences ........................................................................................... 102 
 

 

 


