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MASTER PLANNING

» Collaborative, in-person session
with various installation members

» Master planning sessions typically
conducted over one week

« Initial set of interviews typically
conducted virtually prior to
charrette

» Explosives Safety incorporated
into:

 District Development Plan
* |nstallation Development Plan

« DD1391 Validation Program
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MASTER PLANNING

« Monday inbrief and site visit
* Receive existing site info
« Stakeholder interviews
» Obtain existing NEW
 Wednesday mid-week review
» Deficiency mapping
» Design options

» Friday out-brief with master plan
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QUANTITY DISTANCES

» Multiple quantity distances for each PES
« QD arcs calculated based on...

* Net explosive weight

« Magazine type

 Orientation

e Barricaded or unbarricaded
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MASTER PLANNING

Iterative design process
« Discussion, calculation, drafting

« Complex spreadsheets reduce
otential for collaboration

 Calculation and drafting of QD arcs
performed separately

Cyclical as design evolves

Looking for better ways of
addressing this workflow

Thornton Tomasetti

Type o NEW (Ib) HED (ft) 180 (ft) PTRD (ft) Barricaded ILD (ft) Unbarricaded ILD (ft) ECMIMD () AGMIMD (f)
ront-BacFront Side[Front
11 122 13 |14 Alsides | Front | side | Rear | Front | Side | Rear Front Side Rear Front | side | Rear | 125 | 125 2 27 6 1
ECM 1043 | 50,000 1 cap| 1250 | 189 | 1089 | 150 | 7ma 774 750 368 258 21 663 589 442 6 6 7 101 21 - =
AGM 1048 2,050 138017 142119 [CAP| 1250 | 1250 | 1250 | 1250 | 750 750 750 114 114 114 29 229 29 - - - - - 82 149
ECM 1055 | 75,000 100000 100000 [CAP| 1250 | 1476 | 1476 | 1250 | 886 886 750 5] 295 253 759 675 506 55 55 £ 121 263 — -
AGM 1058 200 50000 100000 | cAP| 927 527 527 927 556 55 | 56 53 53 53 105 105 105 = - - ~ - 35 64
AGM 1061 1520 20000 100000 [CAP| 1250 | 1250 | 1250 | 1250 | 750 750 750 103 103 103 207 207 207 - - - - - 7 133
AGM 1062 5,750 20000 73000 [cAP| 1250 | 1250 | 1250 | 1250 | 750 750 750 192 192 192 385 385 385 = - = - - 122 24
AGM 1064 1,068 [ 38000 73000 [cap| 1250 150 | 150 | 150 | 750 750 750 2 2 5] 184 184 184 - = - = = 65 118
AGM 1065 67 652 50000 100000 | CAP| 624 624 624 624 375 375 375 37 37 37 7 7 73 - - - - - HN/A HN/A
Pad 1069 5,804 3103 20000 50000 [3001] 1250 | 1250 | 1250 | 1250 | 750 750 750 162 162 162 323 323 323 = - - - - 109 199
ECM 108781 | 2,097 1063 20000 160000 [CAP| 1250 | 1250 | 150 | 1250 | 750 750 750 128 % 7 230 205 154 17 7 27 38 ) ~
ECM 108782 | 2,097 517 20000 128000 [CAP| 1250 | 1250 | 1250 | 1250 | 750 750 | 750 128 50 7 230 205 150 17 17 27 38 82 -
ECM 108783 | 2,097 800 20000 61000 [CAP| 1250 | 1250 | 1250 | 1250 | 750 750 750 128 %0 7 230 205 154 17 i 27 38 82
ECM 108784 | 1728 7% 20000 22000 [cap| 1250 | 1250 | 1250 | 1250 | 750 750 750 120 8 7 216 192 144 15 15 2 33 7
ECM 108785 | 1,728 795 20000 5700 [CAP| 1250 | 1250 | 1250 | 150 | 750 750 | 750 120 8 7 216 192 144 15 15 2 3 7 - -
AGM 1102 1,400 450 65000 75000 [CAP| 1250 | 1250 | 1250 | 1250 | 750 750 750 101 101 101 201 201 201 = — = - ~ 65 118
ECM 1103 60082 | 50000 | 50000 S00000 [cAP| 150 | 1371 | 1371 | mso | s 82 750 392 274, 235 705 627 470 29 a9 7 107 234 - ~
ECM 1105 | 47,881 | 50000 | 50000 500000 [CAP| 1250 | 1271 | 1271 | 150 | 783 763 750 363 250 218 654 581 436 a3 3 68 53 204 - -
Test pit 13508 s 419 419 a9 | a19 251 251 251 15 15 15 31 31 31 - - - - - [
Safe Haven SF 65000 1250 | 1608 | 1608 | 1608 | oes 95 965 362 362 362 724 724 724 - - - = = 234
M 115 712 712 712 712 a7 427 427 ) a4 a 88 £ 8 = - = - - 30
AGM__[1102 exs 1400 1250 | 150 | 1250 | 10 | 750 750 750 101 101 101 201 201 201 - - - - - 65
AGM ML 2050 1250 | 150 | 1250 | 150 | 750 750 750 114 114 114 229 229 229 - = - = = 82
AGM | ReadyPad | 225 o73 o73 o73 973 584 584 584 55 55 55 109 109 109 = - = - - 38
AGM GML 2500 1250 | 150 | 1250 | 150 | 750 750 750 122 122 122 244 2a 244 = - = - - )
ECM 1 75000 1250 | 1a76 | 1625 | 150 | 886 975 750 5] 205 253 759 | e 506 55 55 8 11 263 -
ECM 2 75000 1250 | 1a76 | 1715 | 1350 | s | 1029 | 750 22 295 253 759 675 506 55 55 88 121 263 -
ECM 3 75000 1250 | 1a76 | 1805 | 150 | sse | 1083 | 750 2 295 253 759 675 506 55 55 88 121 263 =
ECM a 75000 1250 | 1476 | 1895 | 150 | sse | 1137 | 750 ) 295 253 759 675 506 55 55 88 11 263 -
ECM 5 75000 1250 | 1a76 | 19790 | 150 | s | ms2 | 750 22 295 253 759 675 506 55 55 88 121 263
ECM 3 75000 1250 | 1a76 | 1ss0 | 150 | sse | 118 | 750 2 295 253 759 675 506 55 55 88 121 263
ECM 7 75000 1250 | 1476 | 1790 | 150 | sse | 1072 | 750 ) 295 253 759 675 506 55 55 88 11 263 -
ECM 8 75000 1250 | 1a76 | 1700 | 1250 | 886 | 1020 | 750 22 295 253 759 675 506 55 55 88 121 263 -
ECM 9 75000 1250 675 506 55 55 88 121 263 -
ECM 10 75000 1250 675 506 55 55 88 121 263 -
ECM 1 65000 1250 643 82 a9 a9 78 107 234 -
ECM 2 55000 1250 608 56 a9 a9 78 107 234 -
ECM 13 45000 1250 569 427 43 43 68 o3 204 B
—
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COMPUTATIONAL DESIGN

Spotlight
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COMPUTATIONAL DESIGN

« Computational design brings together design and computation
« Merging geometry and calculation
« Development of workflows, tools often through visual programming

* Rhino and Grasshopper widely used across industries

Thornton Tomasetti
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BLAST OPTIMIZATION AND OPERATIONS MAPPER

* TT internal development of Grasshopper tool
« Single source platform for instantaneous calculation and plotting

« Calculations and plotting performed in context

Thornton Tomasetti
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PRE-CHARETTE
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PRE-CHARETTE
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MONDAY

S eRXCavITNZ=@

\\0. Search

Layer
null

EXISTING
COAT
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@

Viewport
Title Top
Width 1547 =
Height 230 S5
Projection Parallel e
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TUESDAY
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WEDNESDAY

» Mid-week review of master plan
» Receive updates and changes from stakeholders

« Update master plan

@é%t> >{e|
<
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THURSDAY

« Continue to refine master plan

» Updates to QD arcs live and in context

@é%@ >{e|
<
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FRIDAY

» Final site plan for MUNS area

* |nfo fed back into ArcGIS model

fl C:\Users\kroot\Documents\BOOM QOD.xlsx

AT T Y Y _Y_ Y _Y_Y_Y_¥_
I X J—J—J—J—J—J— L — ] — J—]

F—Y—I—1—JX—X—JX—JX—J Q2 Q1 —J—Q2—JQ-
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Bl AutoSave B ©- & s poomap~ £ search Rot ke (@ - O x
File Home Insert Draw Page Layout Formulas Data Review View  Automate  Help | I Comments
ﬁi 4 [catibri = E] ] [Beneral | [E3 Conditional Formatting v B Insert ~ @
Pacte m~ U v % 9 [ Format as Table v T% Delete ~ Add-ins Anale
- < - L N 1] [57 Cell Styles ~ B Format~ | € ~ - Data
Clipboard N Font ] Alignment N MNumber ] Styles Cells Editing Sensitivity Add-ins ~
115 v o e 1250
A C D E F G H | | | J K L M N o P Q R s T u \i
1 /ID IMD IMD IMD IMD ILD ILD ILD ILD PTRD PTRD PTRD PTRD IBD IBD IBD IBD
2 4 49 444 750 1250 31 395 750 1250 31 395 750 1250 49 296 750 1250
3 2 34 308 750 1250 21 274 750 1250 21 274 750 1250 34 205 750 1250
4 1 34 308 750 1350 21 274 750 1350 21 274 750 1350 34 205 750 1350
5 3 34 308 150 1250 21 274 150 1250 21 274 150 1250 34 205 150 1250
6 & 126 1134 1889 3149 79 1008 1889 3149 79 1008 1889 3149 126 B840 1889 3148
7 5 126 1134 1889 3149 79 1008 1889 3143 79 1008 1889 3143 126 840 1889 3148
8 7 126 1134 1889 3143 79 1008 1889 3143 79 1008 1889 3143 126 240 1889 3148
9 7 74 663 773 1289 46 589 773 1289 46 589 773 1289 74 442 750 1250
10 5 74 663 173 1289 46 589 173 1289 46 589 173 1289 74 447 750 13250
1 & 74 663 173 1289 46 589 173 1289 46 589 173 1289 74 442 750 1250
12 B 93 B35 975 1625 58 743 975 1625 58 743 975 1625 93 557 750 1350
13 8 45 444 750 1250 31 385 750 1250 31 385 750 1250 45 296 750 1250
14 7 48 444 750 1250 31 385 750 1250 31 385 750 1250 48 296 750 1250
15 5 48 444 750 1350 31 395 750' leD.I 31 395 750 1350 48 296 750 1350
16 3 49 444 750 1250 31 395 750 1250 31 395 750 1250 49 296 750 1250
17 4 48 444 750 1250 31 385 750 1250 31 385 750 1250 48 296 750 1250
444 750 1350 31 395 750 1350 31 395 750 1350 48 296 750 1350
444 150 1250 31 395 150 1250 31 395 150 1250 49 296 150 1250
444 750 1250 31 385 750 1250 31 385 750 1250 48 296 750 1250
308 750 13250 21 274 750 13250 21 274 750 13250 34 205 750 13250
308 750 1250 21 274 750 1250 21 274 750 1250 34 205 750 1250
308 750 1350 21 74 750 1350 21 74 750 1350 34 205 750 1350
444 750 13250 31 395 750 13250 31 395 750 13250 45 296 750 13250
308 750 1250 21 274 750 1250 21 274 750 1250 34 205 750 1250
308 750 1350 21 74 750 1350 21 74 750 1350 34 205 750 1350
308 750 1250 21 274 750 1250 21 274 750 1250 34 205 750 1250
Sheetl + A [ ]

bility: Good to go
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POST-CHARETTE

« Base weapons safety officer can
update ESS software for record
keeping as projects are completed
from master plan

Thornton Tomasetti 20



CONCLUSION

« BOOM under continued internal development
« The collaborative working nature of the explosives safety engineer in master planning is shifting
» Cross industry collaboration could inform new ways of working

« Computational design tools excel in geometry and data processing

Thornton Tomasetti
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