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A USER S VIEW OF THE SPADES HULLOAD PROGRAM
FOR SPECI FYI NG SHI P STRUCTURE

E. Eugene Mayer
Li vi ngston Shi pbui | di ng Conpany
Orange, Texas
As Engineering Hull Section Manager, M. Mayer is currently responsible

for all engineering hull structural drawi ng devel opment, N C hulload coding,
N C devel opment within shipyard and wel ding and hull structural standards de-
velopnent. He has 18 years experience in shipbuilding engineering spanning
three shipbuilding concerns (Todd-Houston, Gulfport and Livingston) as drafting
designer in all shipbuilding disciplines, drafting supervisor, assistant chief
hul | engineer and hull section manager.
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| NTRODUCTI ON

Li vingston Shipbuilding is a mediumto small shipbuilding conplex
that builds both conventional narine vessels and offshore drilling equip-
ment. W have been involved with Numerical Control Lofting for over
three (3) years and have built three (3) jack-up drilling rigs, tw (2)
drill ships, a Geat Lakes products carrier and processed several indus-
trial products, contracts with the NC controlled burning machine.

The Engineering Hull Section is responsible for the |oading of the
data base with SPADES HULLAD program  This program defines the | oca-
tions of decks, sight edges, |ongitudinal bul kheads and all structures
that Conprise a marine vessel. This programis easy to inplenent and
the Hull Section draftsmen are used as programmers for establishing

this inportant part of the ship's data base.

HULLOAD MCODULE

About three years ago | was called into the front office and told
that | was chosen to participate in a new program called Nunerical
Controlled Lofting. Having been in shipyards for several years | knew
what l[ofting was, but | had no previous know edge of nunerical control
and being from engineering, what function | would have in relation to
lofting. When told that the ultinate goal of NNC lofting was to auto-
matically mark and cut ship parts out of steel, | was both amazed and
curious. The next thing to do was to |learn what this new system con-
sisted of and exactly the role engineering would have.

NMC lofting is divided into four main parts; fairing the lines,

defining the structural |ocations, generating the ship parts and nesting
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hose parts on plates for marking and burning. The lines draw ngs
are usually a function of the Engineering Design Section with input
fromthe Hull Section concerning cant frane |ocations and additional
frames for erection butts if required. The Hull Section w th draw ngs
sets the locations of hull structural itemand it is only natural that
the Engineering Hull Section be responsible for inplenmentation of the
N C program that defines hull structures. Since the N C systemthat
Li vi ngston chose was the SPADES (Ship Production and Design Engineering
Systems) system the particular name for the program that defines struc-
tural locations is called the HULLOAD program Managerment felt that
the N\C HULLOAD program should remain an Engineering Hull Section func-
tion rather than a loft function, as is the case in nany other ship-
building facilities.

The next problemto solve was how to inplenent this new system
and who to choose for training in HULLOAD coding. W felt that our
experienced draftsmen woul d be the best choice, since |oading of hull
structure into a data base is sinmlar to defining structure |ocations
on engineering drawings. The process of teaching our present staff of
draftsmen would be easier than increasing our overhead specifically for
conputer oriented people who knew nothing about hull structures. The
choice proved to be correct since the engineering people sent for train-
ing learned enough about HULLOAD coding in two weeks to become proficient
enough for normal |oading.

O course, not everyone exposed to NMC coding can become proficient;
however, out of the twenty plus people trained in our facility, only

five percent are conpletely inapt with another fifteen percent linited
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intheir ability to fully code- SPADESN HULLOAD. This, of course
is not to say that our training procedure is that efficient, as it is
actually a testanent to the ease of the SPADES HULLOAD codi ng system

The HULLOAD codi ng system devel oped by Cali and Associates is
based on shipbuilding terns, or retire specifically abbreviations of
shipbuilding terms. Such terms as DECK, CUTS, MANU and LINE are
exanpl es of the many such commands used for commands. Ah Engineering
Hul I Section draftsman has no troubl e understanding the code words used
with this system as for exanple, the code for |ongitudinal bul khead
fe HTRIMI

The codewords of this systemare not the only part of HULLOAD

coding that is easy for the coder to understand. The center of the
programis the coordinate systemwhich is built around the same system
the manual system uses. Heights, halfbreadths and |ongitudinal center
of gravity as represented by the X, Y, and Z axis-are as common to
shipbuilding as is port and starboard. As for port, that is the side
that the structure is nornally l|oaded to; but, as ships and marine

equi pment are not always synmetrical., the option to |load differences
between port and starboard exist and is easy to do.

In the SPADES SYSTEM of coding, there are four cards or coding
lines that precede each program These are the *JOB, |NPS(input start),
OPTN (options), and RWKS (remarks) commands. These commands set the
conditions of |oading such as the tape nunber, neasurenent system | oad
or no load and remain the sane for each tape nunber |oaded into the

Dat a Base.
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Wth this program the easiest structrual itens to load are the
decks and |ongitudinal bul kheads. A flat deck and straight |ongitudina
bul khead can be loaded with only a one card description each. Decks
with shear and nore commonly canber take a mininmm of five cards with
| oading for shear taking the nobst because of the offsets required
Longi tudi nal bul kheads may be |loaded in alnost any configuration
including different off centerline dinensions and sloped hopper type
comonly used in cargo holds.

Defining shell, longitudinal bulkhead and deck traces are also
easy to load; but due to the number of traces usually required on a
marine vessel, it is time consuming. A seamor stiffener trace
usual ly requires only three lines or cards for straight |ine |oading
and with new commands REFR (reference) and RLTV (relative) even |ess
cards are required. The new commands |oad each trace parallel to a
previous trace by the given increnents. Also, for adjustnents to
traces after loading is conplete, a single trace can be noved w thout
di sturbing other traces with the new * SLT (select) command. This
command will also work for changing decks and | ongitudinal bul kheads.

Probably the nost difficult to load and teach how to load is the
cutout definition for stiffener notches. The reason for this difficulty
is the nunber of different cutouts usually required for ships and the
description consists of nanual line and circle comands which require
about seven cards each. The orientation of cutout loading is also a
problem due to the nunerous ways stiffeners can be positioned on a ship.
Loading the stiffener size itself is done with the vewe (nenber) and
type commands. This series of commands |oads the structural menbers

and the type of notch required to its respective trace.
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The SPADES HULLOAD program is priobably the best of such prograns,
but there are still some problems. For instance , there is a difficulty
in loading sight edges to the extreme ends of a fine |lined ship, but
this can be inplenented with manual manipulations of the input points.
Another itemthat is causing sonme difficulty is the |oading of additional
frames or transverse lines in between frane spaces for such things as
master erection butts. However, this too can be inplenented by | oading
additional frames with the Lines Fairing Program So, the only real
problemthat the programhas |eft the user shipyard with is the
inability offloading transverse bul kheads. Even this may soon becomne

a possibility for SPADES Users.

NEW FEATURES | N HULLOAD

Due to be released are several new features for ease of HULLOAD
coding, such as the use of a “RANGE" conmand for the laborious. coding
of member type structural definition commands. The ability to override
with the use of “Exclude" and “Include” features will be used in con-
junction with commands |ike “RANGE" for dissimlarities in structure
| ocations. New commands for HULLOAD that are now used in parts genera-
tion nodule are the "LOO', ''REP” (repetition), SUB* (sub-input data
set), “JUW’, and logical “IF" comands all of which should ease the
amount of coding required for each new, contract.

Another itemthat should help ease the amount of HULLOAD coding will
be the ability to load a surface (deck or longitudinal bul khead) relative
to an existing trace or another surface. Also to be included in the next

release will be the mathematical definition of flat surfaces such as deck
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and bul kheads with straight sheer and/or canber, will be stored on the

data base as part of the future surface control records.

THE FUTURE PROSPECTS FOR HULLOAD

The future of the HULLOAD nodule is very bright and will be the
trend setter for all such prograns. The SPADES HULLOAD nodule will
shortly have the capacity of storing on the data base conplete surface
definitions for all decks, longitudinal and transverse bul kheads. Al so
to be stored on the data base for each defined surface are the traces
of all intersecting surfaces including the shell and defined in the
plan of the surface if flat or in the appropriate view plan, elevation,
or transverse). To be stored for each appropriate surface will be the
traces of all defined stiffeners (longitudinal, transverse, horizonta
and vertical) seans and butts in the plan of the surface if flat or
in the appropriate view (plan, elevation, or transverse).

In association with surfaces and traces on surfaces the structura
shapes, details and associated cut-outs will be stored on the data base
for each defined stiffener on each appropriate surface. The ranges of
the definitions will be included so that at any location along the sur-
face stiffener, the stiffener type, size, detail and associated cut-out
can be obtained fromthe data base. Plate thicknesses and associ at ed
clearance cuts will be stored for each defined seam and butts on each
appropriate surface sinilar to as described above for stiffeners

The |oading of the data base for all crossing, intersecting or
secondary surfaces or frames can be. preforned alnpst automatically with

a mninmum anount of input data given by utilizing all of the above

355



surface and detail data. This v&ill"{a’l‘so i mprove the cross-reference
and integrity of the data base: - - -~ -

Before, with the lines fairing and the HULLOAD nodul es, a ship or
mari ne vessel was a series of interconnecting |lines conposed of franes,
decks, sight edges, waterlines, buttocks, etc., simlar to a three dinen-
sional wire line diagram \Wen the future plans for the HULLOAD nodul e
become reality, we not only have a wire type diagram but also have the
pl anes in between so that the conputer ship now represents nmore fully
the true ship shape and configuration.

We can only visualize the true nmeaning this has for the shipbuil ding
industry and the inpact on engineering and lofting manhours. The updated
SPADES HULLOAD program in conjunction with a new SPADES nodul e cal | ed
“DEMJ', will be able to produce engineering drawi ngs that require only
hand finishing for dinmensions and notes. The future of Nunerical Control
Lofting, or should | say Numerical Control Engineering and Lofting,

becomes very bright indeed.
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EXAMPLES OF SPADES HULLOAD CODI NG

SPADES Coordi nate System

Program Start Cards for Each HULLOAD Tape Nunber

Deck Coding Eanples

A. Typical Exanple Coding Sheet

B. Diagram of Exanple Coded Decks

C. Typical Ship's File Report for Loaded Deck

Longi t udi nal Bul khead Codi ng Exanpl es

A. Typical Exanple Coding Sheet

B. Diagram of Exanple Coded Longitudinal Bul khead

C. Typical Ship's File Report for Loaded Longitudinal Bul khead
Trace and Menber Description Coding Exanpl es

A Shell Seam Exanple Coding

B. Exanple cf HULLOAD Coding Print-out for Shell Stiffeners
c. Exanple of Print-out with Error in Key Punching or Coding
D. Exanple of Structure Loading Coding

E. Ship's File Report for Shell Traces and Cut-out Nunbers
Cut -out Codi ng Exanples

A Cut-out Coding Sheet Example

B. Diagram of Exanple Cut-out Coding

HULLOAD Body Pl an Exanple
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LBHD 218 X Y AMGLE (CEGR)SFGRLAT SKELL . o e
8TRT,PT, 1.079 21,500 049
END PT, 35,408 21.500 0,001 2

wee LBHD CONTOUR eww

INCREMENTAL CCORDINATES ABSOLUTE COORDINATES
Y XC X Y

X Yc DIR
T remmeee s § - -34,388 0,0 “1,079 °  «21,500 Ce T 14079 ¢ 21,500 v sesee—————ee——
e 0.0 0.0 0.0 0,0 35,4448 21,500
TOTAL NO, OF LOMGITUDINALS=SEAMS = 21 L TR et .
NAME SEG KN ABSOLUTE CMQRDINATES ORIENT, TANGENT cutouY MEMB,
. - -, e——— ..o - . - - - - v - x . . - ' Dx & . DY Aemaeaw e mes m% F ¢ ow LS .—-_--...———-‘—-No.-—--——- “0.
LOMG 1 1 0 3,000 21,500 0.0 0.0 90,000 N 6.0 100 NY 500
DECK T b 0 5,000 21,500 WRARRAR RRRRARN 90,0 "> 0,000 100 NT . 5S¢0
) R BEAM A 1t 0 5,750 - 21,500 0,0 0,0 - T 90,000 N 6.0 —— =300 NT ~~ 500
LONG 2 i 0 - 7.000 231.500 0.0 0,0 90,000 N « 6,0 100 NT 506
LONG 3 1 0 9,000 21,500 0.0 0,0 90,000 N 0,0 100 NT 500
e LONG ' & 10 11,000 - 21,500 0,0 -~ 0,0 ==~ -90,000 N AR Rt bl $00-NT —- 500
LONG S 1 0 13,000 21,500 0.0 0,0 90,000 N 9,0 100 NT 500
LONG 8 1 0 15,000 -21,500 0,0 0.0 . 90,000 N N0 100 NT 500
“- - - BEAM B 10 15,750 21,500 0,0 0,0 - = 90,000 N - 0,0-~—=-=-$00 NT -~ 500
LONG 64 i ¢ i7.000 23,500 0,0 . 0.0 §6,000 W f.0 100 NT - 500
LONG 8 1 0 19,000 21,500 0,0 0,0 90,000 N 0,0 100 NT . So0
- - comem ce. LONG  9- 1 0 21,000 - -21,500 0,0 ==~ 0,0 -~ 90,000 N 0,0--—==-100 NT-- - 500
LONG 10 : [ 23,0800 23,500 [ 0.0 90,0006 N 8,8 100 NV 127
X DECK uto b [ '25,000 21,500 XITT1L ARERARR 90,000 0,00 100 NT S0
T SEAM € 1 n - 25,7150 21,500 0,0 ~ 00 - 90,000 N 0,0 - - =400 NV~ 500
LONG 12 1 0 27,000 21,500 0.0 0.9 90,000 N 0.0 100 NY 500
LONG 13 b 0 29,000 21,500 0,0 0.0 90,000 N n,0 100 NY 500
m mmemm = ememeans s LONG 14 1 07 31,000 ¢ - 21,500 0,0 ~-- 0.0 "= =-190,000 N == 0 p———=—"100"NT - 500
LONG 15 1 0 33,000 21,500 0,0 0:0 90,000 N a0 100 NT s00
SEAM D b 0 33,750 21,500 0.0 0.0 90,000 N 0,0 .. 100 NT 500
SRR T DECK  MDX 1 0 35,448 21,500  wawwwes  amenarn - 91,768 20,000 = 400 NT -~ 500
RECORD LOADED 02/10/76 21/08/28 REV, 15 -
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INPUT UPDATING .DATE 12/PR/176 TIME 19710751 RUN NO., 1
JOoB  LS03 PROG. HULD INPUT ID. 26 REV. NO. 2 PARE 1
INPS N 0nre6 1700260104
OPTN DECFLOADPRNTDRAW 1700260108
'''' "RMXS SHELL STIFF T STt ToTTTTImoommemse e memm o T 17002560112
J A CAMPBRELL 1700260116
TRAC 1700260120
- SHEL —~< Tt o T oMt o o SoTTT TTm omemm et s S (700260124
LONG $ 1 1700260128
PLAN 2000 F134 . 1700260132
— T TTTT200607 TUFLu0 T - } T 1700260136C
LONG S ? 1700260140
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e e TTAR92 T R0 T T T T T T ST T 17002601 4RE
LONG s 3 1700260152
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Rt 6583 Fiao — TTOTTTTTTIT1700260160C
LONG S § . 1700260164
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- T 203337 FLan’ T " 17002601 R4C
LONG S 10 1700260200
PLAN 2u917 F134 1700260200
24917 F140 TITTTTTTTTT 1700260208C
LONG S 11 1700260216
PLAN 27208 F134 1700240220
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1 2 3 a - 5 6 7 3
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= YO 2T 0,0
. %;?:.- 0 = 0.0
TNPUT RMKS SHELT STIFF  —— =~ =" T oo
INPUT: J A CAMPRELL
INPUT: TRAC
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SPADES SYSTEM INPUT DATA FORM .
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12721716 21742713

[]
| FRAME = 82000 LCG = 200,000 ERAME 1 82U0WV
| v .= resnm . mnem
RECORD LOAOED §1/23/76 00/14/27 REV, 15
[T TOTAL NUMBER OF SHELL YRACES = 27 oo T mmem oo
i . NAME  SEG KN ABSOLUTE COORDINATES ORIENT, _TANGENT <" CUTOUT  -MEMB,
X Y oX 0y ce e NUy NO.
' LBNN cvk 1 0 0,0 0.0 RARRN AN AARAREN 0.0 90,000 100 NT 500
. . SIRG  COL 1 0 0.0 0.0 0,0, . 0.0 0,000 N 90,000 100 HY 500
. : STRG ~ 1 1. 0 0,0 2.000 - 0,0 0.0 < =0,000 N 90,000 ~ =101 NY 500
SEDG A 1 0 0.0 3.750 . 0.0 0,0 L 180,000 N 90,000 100 NY 500
b __... Y. sIRG 2 1 0 0.0 4,292 0.0 , 0,0 0,000 N 90,000 101 NT 500
- , 8186 3 1 ¢ 0.0 16,583 0.0 0,0 0,000 N 90,000 101 HY 500
SIRG ¢ 1 0 0.0 8.875 0,0 - 0.0 , “D,000 N © 90,000 101 NT. 500
e STRG 5 1 0o 0.0 11,167 0.0 0,0 ¢ + «0,000 N 90,000 101 NT 500
S : 5E06 B 1 .0 0.0 ~ 11,750 0.0 - 0,0 . 180,000 N 90,000 ° "100 NY 500
STRG b - it .0 0.0 13,458 0.0 0,0 -0,000 N 90,000 © - §01 NY . . 500
' . L8HD LsK i -0 0.0 15,750 RERKRER  RRAERRA 0.0 90,000 , 100 NT | 500
T s kG T T 1" 0 T 0.0 18,082 0.0 0.0 _ «0,000 N "7 90,000 101 °NT" 500
. SEVE € Y 0 0.0 19,750 0.0 0,0 §80,000 N i 90,000 100 NT 500 .
STRG 8 t 0 0.0 20,333 0.0 0.0 0,000 N 90,000 101N 500 .
7777 8w 9 "1 0 “T 040 a2.b28 0.n 0.0 ~t 200 N 96,000 " “10f NT © 500
: SYRG 10 1 0 0,0 KR TV 0.0 0.0 »=0,000 N- 90,000 101 NT 500 -
1 ] STRG  §1 1 0 ‘0.0 27.208 0.0 0.0 «0,000 N 90,000 . 103 NT 500
. TTTTTTTTUsgpe DU T ] 0 0.0 27,750 040 0,0 180,000 N "90,000 "T"100 NT 500 .
) STRG 12 2. 0 0.0 29.500 0.0 0.0 0,000 N . 90,000 101 NTY 500 ;
0 Y SEDG E 30 8,000 32,500 0,0 0,0 90,000 N 0.0 100 NY 500
hy [ SEDG F 3 0 11,000 32,5600 0.9 0.0 90,000 N T 0,077 T7T100 NY 500.
o DECK . 12F 3 (] 12,167 32,500  #renkE  RANKRON «90,000. 0.0 100" NT 500
. . SEDG G 3 0 18,000 32,500 0.0 © 0,0 90,000 N 0.0 100 NY 500
; DECK 19F 3 0 19,750 32,500 ARAekRR EankRRAR «90,000 0.0 100 T 500
. SEDG 3 ] 25,000 . 32,500 0.0 0,0 90,000 N 0,0 100 NT 500
e DECK__ MOK 3 0 29,000 32,500  ankanak  wsanwnw ~88,107 0.0 100 NT  .500
SEDE ™I T T 8 [ 29,750 32,500 0.0 T 0.0 90,000 N 0,0 ~C 7100 WY T S0D
ttﬁtitiﬁigttiRihthﬂlt.lﬂnttn'l.tttata*ni*ttiﬁ!t‘tilﬂt't'tkttiattﬁtkR'ﬂtiﬂﬁt*t!aﬁtltkﬁttttttitt!nOﬁtttttttttttntitttntlattl
FRAME & 83000 LCG = 202,509 ‘ T FRAME = 83000
I __ RECORD LOADED 11/23/76 00/1a/28 REV. S e e ——
L .. YOTAL NUMBER OF SHELL TRACES 3 _ . e
NAME  SEG RN ABSOLUTE COORDINATES ORIENT, TANGENT CUTOUT  MEMB,.
. Y DX oY . NO, NO,
| LBHD™ "CVK™ ™ ""1 0" ~ 7.0 0.0 CRARERER O CRNERRK 0,0° =~ T790,000 TTT100 NY 500 -
8IRG  CL 1 0 0.0 0.0 0.0 0.0 «0,000 N 90.000 100 NT 500
‘ e BTRG_ 1} 1 0 0.0 2,000 0.0 0.0 0,000 N 90,000 =101 KT 500
I SEOG”™ A TT Ty 0 0.0 T 3,150 0.0 0,0 © 180,000 N 80,000 100 NY 500
8TRG & 1 0 0.0 4,292 0.0 0.0 0,000 N 90,000 101 NT 500

e

*COMPUTER OULTPUT FOR LS03 75,09
woe TABLE OF TRACES ewe

PAGE™ ~ 70
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‘BRUNING 44-122 36935

5“

SUNEd | _
RN
CIRC 4 * 3 ~ /- .
COMMAND , AU _ / CiRC 4 COMMAND
R S, e ) . —
- CHORD 72X =4
—}\L—'@_‘C: o %: < —
s . - .;J \ ) A l5
o X - | \ START POINT O
| b LGex4\ T *MAaNucomManDd| |5
LINE 1 _ I — ——— _|o
Co = | S
C MMAND- 1\ : ~o| | 5
I
- b
v © b
A
P — . —e Y |
~ w| - .
(L Z ! W n
| "ROTATION FOoR' CIRC
Qe " COMMANDS @) IF
I X :
e CHORD IS LEFT OF
V=L R \V rz T RADIVS PT, IN DIR,
7 "OF TRAVEL (=) IF

WIDTH TO LEFT. -

.OF AXI%

OF AX!S

WIDTH TO \'ZIGHT'

TRAVEL

CHORD IS RIGHT OF
RADIUS PT. IN DIR.

HULL STRUCTURAL STANDARD TITLE
TYPICAL N/C CUTOUT

LEVINGSTON SHIPBUILDING CO.

STD. NO.

ALT NO'

DATE

SHT. NO.
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Additional copies of this report can be obtained from the
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