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I. E X E C U T I V E  SUMMARY

1. O JU E C T I V E .  To s tud y the  m e t h o d s  emp loyed b y US Ar m y  depots  f o r
t i e r ing  veh ic les  for  w a r e h o u s e  s t o r ag e , and to d e t e r m i n e  the  f e a s i b i l i t y  of
u t i l i z i n g  the  same methods  to t r a n s p o r t  m i l i t a r y  v e h i c l e s  in LASH and
SEABEE b a rg e s .

.?. SCOPE. Check  and compare  m u l t i l a y e r  stowage me thods  to de te r -
mine  the mos t  e f f i c i e n t  and economical  p r o c e d u r e s  fo r  t r a n s p o r t i n g  m i l it a r~
v e h i c l e s  aboard  LASH li gh t e r s  and SEABEE ba rges .

3. A P P R O A C H .  At the  t ime  of p u b l i c a t i o n , shi pp ing cos ts  fo r  ba rge-
shi p m ov e m e n t  of m i l i t a ry  ca rgo  a r e  based on commodi ty r a t e s  or f r e i g ht
all kinds ( F A K )  r a t e s .  The ra te  s t r u c t u r e  is such  that  onl y one ra te  ma
he o f f e r e d  on p a r t i c u l a r  r o u t e s  w h e r e a s  t h e r e  may  be a cho ice  of r a t e s  on
o ther  r o u t e s .  In the  l a t t e r  cases , the  M i l i t a ry  Seal ift  Command d e t e r m i n e s
the most  advan tageous  t a r i f f  a r r a ng e m e n t .  Dur ing  c o n t i ng e n c i es  it is
possible that uni t  ba rge  ra tes  may be nego t i a t ed  to supp lant  the  e x i s t i ng
m e a s u r e m e n t  ton r a t e s .  In tha t  case  max imum cube u t i l i z a t i o n  would pro-
vide f o r  maximum u t i l i za t ion  of shi pp ing r e s o u r c e s  and would in all prob-
abil i ty be most  cost e f f e c t i v e .  In li ght of th is  potent ia l  fo r  cos t  s a v i ng s ,
a s tud y was made to de termine  the f e a s i b i l i ty  of mu l t i l a y e r  s tacki ng
vehic les  fo r  shi pment  in LASH li gh t e r s  and SEABEE b a r ge s .  The ‘b u n d l in 4/
nes t ing  method of veh ic le  stowage, a poss ib le  a l t e rna t ive  to r n u l t i l a y e r
stacki ng for  c e r t a i n  types  of vehic les , was not cons ide r ed  in t h i s  stud y.

The ori ginal idea was to stud y the s to rage  s y s t e m  employed in A r m y  depots
for  t i e r ing  veh ic le s , and app ly it to mult i laye r ing veh ic le s  in  LASH li gh t e r s
and SEABEE ba rges .  However , when  a review of d rawings  and ph o t ogr a p h s
of can t i lever  s torage  racks  f rom Red R i v e r  and Tob yhanna A r m y  Depo t s
indica ted  this method to be u n s a t i s f a c t o r y  fo r  shi pp ing veh ic l e s  in sea
ba rges , other feas ibl e methods were  exp lored.  T h r e e  poss ib l e  ways to
false  deck barges  for shipment of vehic les  were  iden t i f i ed :  (a) False
decking ki ts  commerc ia l ly available f rom the r e sp e c t i v e  b a r g e  manufac-
t u r e r s  may be used.  A modi f i ca t ion  for  SEABEE barges  has  been deve loped
b y the  Lykes B r o t h e r s  Steamship  Company.  A ki t  for  the LASH li gh t e r  is
available that  u t i l i z e s  c ross  beams with p r e f a b r i c a t e d  metal  c o v e r s  placed
over  the  top of the c ros s  beams;  (b) Wood can be used  to c o n s t r u c t  a
fa lse  deck  tha t  f i t s  the veh icu l a r  cargo;  (c)  A fa lse  deck  can be a s sembled
us ing  ad ju s t ab l e  commerc i a l  s t o r a g e  r acks .

4. CONCLUSIONS. The f o l l o w i ng  conc lus ions  were  d e t e r m i n e d  f r o m  the
analysis of the stud y:
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a. Multilayering military vehicles i n  se;t barges is euuil u~~ icall y

feasible under certain charte r conditions and mu .~~ 
he detc r mined on a

case-b y-case basis.

b. Barges , when converted or n i t , d i t i ’ d b y  t h e  ~cnc r to accommodate

fa l se  decking , are the roost ad~ antagcouS for the 
G o v e r n m en t .

c. False deck ing  b a r g es  with wood r a t h e r  th a n w i t h  metal is more

des i rab le  f r o m  an economica l  s tan d p o i n t , espin ia ll y f o r  al cas ional  ship-

me nts .

d. Smaller  and lig h t e r  v e h i c le s  have  the  gr e a t e s t  p o ten t i a l  f or  cost

sav ings  per  un it .

5. R E C OM M E NDA T IO~~~~ The fo l lowing  r e c om m e n d a t i o n s  should be

considered fo r  shipping m i l it a r y  v e h i cl e s .

a. B a r g e s  modif ied  or c o n v e r t ed  b y the owner s  to ac c o m m od a t e

fa lse  decking be c h a r t er e d  b y the Go v e r n m en t  to shi p veh ic les ,

wheneve r  economically j us t i f i ed .

b. Wood be ut i l ized to f a l s e -deck  ba rges  fo r  occasional  or one -

time shipments .

c. If a plan can be established for  the shi pment  of a l a r ge  volume of

v e h i c l e s , an ad jus tab le  metal rack  s y st e m  be u t i l i zed .

II. INTRODUCTION

1. BACKGROUND.  With the present  trend of Am e r i c a n  shipping com-

panies c o nv e r t i n g  f r o m  b reak -bu lk  to con ta inersh i ps , it is ant ic ipated that

the role  of b a r g e- c a r r ying ve s sel s  in mi l i t ary  log i s t i c s  wil l  i n c r e a s e .

B r e a k - b u lk  cargo  and most  m i l i t ar y  equi pment  can be accommodated in

the ba rges  and li g h t e r s  inheren t  to b ar g e - c a r r ying sh ip  s ys t e m s .  The

l a r g e  hatch openings  in the LASH li g h t e r s  and SEABEE b ar g e s  allow easy

access  to the decks , and permit  vehicles  to be loaded and positioned with

opt imum ef f i c i ency .  One major  p rob lem en c o u n t er e d  in us ing  LASH and

S E A B E E  ba rges  is the poor cu b e - u t i l i z at i o n  fac tor  e x p e r i en c e d  due to the

lack of veh ic le  cargo bu i ld -up  in the  v er t i c a l  d i r ec t i o n .

~. R A TE S  FOR LASH L I GH T E R S  AND S EA B E E  B A R G E S .  Shi pp ing com-

pany s er v i c e s  are  usua l l y booked b y the  local M i l i t a r y  Sealift  Command

(MSC) of fice  and a re  selec ted  b y the  l o w- c o s t  c a rr i e r  m e t h o d .  M i l it a r y

ca rgo  rates  a re  es t ab l i shed  by me a s u r e m en t  to~ (M~1 ON) (40 cubic  f ee t )

or f r e i g ht  all kinds ( F AK )  b a r g e  capac it y mu l ti p l ied b~ a r a t e  fo r  the rou t e .
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W h e n  FAK ra t e s  are  app l icable  or if it  becomes  e c es s a r y  to lease  b ar g e s
for  e x c l u s i v e  u s e  by the G o v er n m e n t , tb  s i t u a t i on  m a y  become econom i  al l y
a d v a n t a g e o u s  f o r  the  m i l i t a r y  to m a x i m i z e  space  u t i l i z a t i o n .

III. B A R G E - S H I P  SYSTEMS

1. BARGE SHIPS. There  a re  two b a rg e - c a r ry ing shi p s y s t em s  - LASH
and SEABEE.  Each s y s t e m  has two p r i m a r y  c o m p o n e n t s :  a m o t h e r  sh ip
and a famil y of li g h t e r s  or ba rges , both commonly cal led b a rge s .  Both
shi ps can load or d i s c h a r g e  th e i r  b a r g e s  b y u s i n g  l i f t i n g  dev ices  at t i- c
s t e r n  in e i t he r  an o f f s h o r e  a nc h o r a g e  or an esta b l i shed  por t .  SEABEE
barges  and LASH li g h t e r s  a r e  compat ib le  with wor ldwide  in land  w a t e rw ay
s y s t e m s .

2. LASH S Y S T E M .  LASH is an ac ronym for  li gh t e r  aboard shi p. ”
A l t h o u g h t h e r e  a re  m i n o r  v a r i a t i o n s  in the sh i ps and li gh t e r s  of the d i f f e r -
ent  c a r r i e r s , all a r e  bas ica l l y s imi l a r .  Five d i f f e r e n t  shi pp ing  compan ies
u n d e r  the  US Flag use  the LASH li gh t e r  s y s t e m .  The compan ies  a re  as
fo l lows :

Max imum N u m b e r  of
Name of N u m b e r  of Li gh t e r s  C a r r i e d  by Shi p

Shi pp ing Com pany M o t h e r  Shi ps M o t h e r  Shi p C l a s s if i c a t i o n

W a t e r m a n  3 89 C9
C e n t r a l  Gulf 3 8~ C9
Delta 3 C9
Pac i f i c  j~ar Eas t  6 62 C~
P r u d e n t i a l  5 62 Cl~

The C8 LASH mother ship is 820 fee t long and 100 feet wide. The C~
LASH mother ship is 89.3 feet long and 100 feet wide. The LASH carries

62 to 89 lig hters plus some containers equating to 25, 000 to 40 ,000
measurement tons of cargo volume,  depending upon the  u t i l i z a t i o n  f a c t o r s
of cargo stowage and hull size. .-\1l LASH ships a re  eq uipped with a 500-

long ton (LTON)  gan t ry  c r a n e  to l i f t  the  li gh t e r s .  The c rane  t r a v e l s  on
ra i l s  the  en t i : c :  l e n g t h  of t he  shi p. It picks up a lig h t e r  at the s t e r n ,
t r a v e l s  t owards  the  bow of the sh i p, and s tows  the l i g h t e r  t r a n sv e r s e l y
in a vertical stack in the holds . W h e n  the s tack of li ghters reaches the
wea the r deck  le vel , the hatch c o v e r s  a r e  posi ti oned by the c ra ne , and one
or two m o r e  li g h t e r s  or c o n t a i n e r s  may be s towed  on the  ha tch  c o v e r .
One of th e  o u t s t a n d i n g  f e a t  r es  of t he  LASH s y s t em  is tha t  all  li gh t e r s
h a v e  the  i n t e r c h a n g e a b i l i ty  of bein ,g l o a d e d / u n l o a d e d  and t r a n s p o r t e d  by
any  ava i lab le  m o t h e r  sh i p.

3
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3. SEABEE SY STEM. SEABEE is a shor t  title f o r  sea barge .  The

S E A BE E  m o t h er  ship is the l a r g er  of the  b a r ge - c a r r ying  ships . The re

is onl y one shi pp ing company  that opera t e s  the  SEABEE s y s t e m .

~~~me of N u m b e r  of N u m b e r  of B a r g es  Shi p

Shi pp ing  Company  Mother  Ships C a r r i e d  b y Mother  Sh~p C l a s s i f i c a t io n

Lykes hrothers 3 38 C8

The SEABEE mother ship is 874 feet long and 106 feet wide. The SEABEE

c a r r i e s  up to 38 ba rges  equating to 38, 000 measurement tons of cargo

sto’a ’age volume .  The barges  are stowed long itudinal ly on t hr e e  decks;

U each  on the  main  and lower decks and 14 on the  upper  deck.  A uni que

f e a t u r e  of t h e  S E A B E E  shi p is the  2 , 0 0 0 —L T O N -c a p a c i t y  s u b m er s i b l e

s t e r n  e l ev a t o r  t ha t  is capable of l i f t ing  or l ower ing  two ful l y loaded b a r g es

Si Iii u It an e o u sly.

IV . LIGHTERS AND BARGES

1. LASH LIGHTER CHARACTERISTICS. LASH li gh ters a re esse nt iall y

floating ship holds. They are rectangular in shape , app roxima tel y 61. 5

f e e t  long by 31 f ee t  wide , normally wit i  doub le - sk inned  meta l  hu l l s , and

r e m o v a b l e  ha tch  covers  (Fi g ur e  1). Most  a r e  of s teel  c o n s t r u c ti o n , hut

some are  of f i b e r g lass and some ar e  of s t eel  w i t h  onl y the h at c h e s  f iber-

g lass .  The steel inner  hull is not wa t e r t i g ht . and a hole in the outer hull

could r e s u l t  in a f looded ca rgo  co m p a r t me n t .  The lig h t e r  can c ar r y  up to

369 LTON of c a r go  at a maximum d r a f t  of 8 fee t  7 i nches , but  roos t  cargo

loads of a v e r a g e  densi ty  draw onl y 5 or 6 f e e t .

2. SEABEE BARGE C HA R A C T ER I S T I C S .  The SEABEE b ar g es  a re

r e c t a n g u l ar  in shape , approximate l y 97. 5 f ee t  long by 35 fee t  wide , and

are  c o ns t r u c t e d  with a double hul l .  Each barge  has seven w a t er t i ght me ta l

ha tch  cover  panels that  wei gh app rox ima te l y 5, 800 pounds each and r e qu i r e

a c r an e  fo r  emplacement  and removal  (Fi g ur e  2) .  The SEABEE ba rge  is

the same width and one-ha l f  the leng th  of the s t andard  US commerc ia l

r iver  barge .  It has approx ima te ly twice  the  c ar g o - c a r r ying capac i ty  of

the LASH li g h t e r .

4
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I NSIDE HOLD
HEIG HT lO ’ •2 ’ —

~
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NOT TO SCALE

HATCH PANE[S: 3 EA , APPROX 6000 LB PER PANEL
CARGO CAPACITY: 369 LTON/ 19500 CU FT/490 MTON
EMPTY DRAFT: 2’i/2”
FULLY LOADED DRAFT: 8’~7”
LIGHTER EMPTY WEIGHT: 80 ITON

Figu r e  1. LASH Li gh t e r  C h a r a c t e r i s t i c s  ( P r u d e n t i a l) .

5
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I N S I D E  HOLD
HUG HT 11 - 3 ’

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ T T O SGA ~

HATCH PANELS: 1 EA , APPROX 5800 LB PER PANEL

• CA RGO CAPACITY: 834 LTON/ 3914 0 CU FT/ 978 .5 MTON
EMPTY DRAFT: 1’~9”
FULLY LOADED DRAFT: 10’~1”

-1 LIGHTWEIGHT BARGE: 150 LION

Fi gu r e  b .  SEAl~I~ Tb l i  r g e  Ch a r . ct  e r i st i c  s.
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1. \ ‘h f l J C ij ’. \SS 5S/’~lIbN 1’ . A i t e r  on ;ISSCSSIO&n t of (1:flleI)R1C , lt! c

s t i e s  of t i e  LASH l i g h t e r s  ant i SE A I 7 L E  . c r g c s , a r e v i e w  u t  T I  5 5 - - l u - I
\VIS S made  to d e t e r m ine  w h i c h  m i l i t a ry  ‘v ~hiclc~ had d im en s i on ; ,  i c h a r t  —

t er i st i c s  s u i tab l e  f o r  mu~ t i l a y e r  s t a c k i n g . \ l i s t  was co m p i l e d  b y t a b l e
of e q l i pn e nt  (TOE ) n u mb e r  wi th  the m aj o r  f a c to r  of con s ib e  r a t i o n  l ) e i !0 3
the  m u i n im u n i  r educed  hei g ht of the  v e hi c l e  ( T a b l e  I ) .  F r o n t i - i s  - i s
loading pl ans  w e re  d e ve lop e d  for  both b a r g e s .

TABLE

_________ 
‘ a l l e l Es L O E SL O E R E I )  FoR AC K I N L

~  

~~~~ l L~~~ t h  i~~~ - 
t ( 

- -

i r a j l r , Cargo , i / - i — h o  ~t i 1 t  108.5 0 1 . 5  .. . ; 550
79 ~- 7 T r a i t o r , Cargo , 3 / 4 — T o n  S I O I A 1  . 7  7 5 .  8) .  ,
W95811 r u  or , a rgo , 1— 1/2—To ri  N 1 U 5 A 2  166 .0 5 5 . 2  55. - 2 , 0 7 7
597719 ; r a i h ’ r , Car go , 3/4—Ton 5709 ii .,.;,- 7 .  •. Z . u 750
. 9 8 8 7  ‘ rai0’r , Tank , Water 5107A2 162.o Si ..- 76.~~’~ ~~~~~~~~~

X38 365 Truck , A rb u l a n c e  4L 156.5 78 . 1 Sn ’ 3 , 700
ruck , Ambulance , 1/4—Ton 571 8  1 3 3 . 3  0 5 .7  12 . 3  2 , 0 15

518179 l r o c k , .\pit u a n e~~, 1/4—Ton >5 170 155. ) 0 7.)  ~~. -, 3
:18961 Truck , \nb ia co , 3—1/4—Ton 579. : 22 6 . 84 . :  65. 7 , 620

X39598 T r u c k , 7a rgo , 1/4 — — 3/4—Ton 46 a;27: 190.u 78. - 71. 3 , 590
5 5 9 7  Y Tr u c i , a rgo , / - i—Ton 137131 1 8 5 . 5  7 5 . 3  6 4 . 5  5 , 600
X 39872 Tr uck , ‘arg o. 3 -~— ‘ion 711781557 . 190 .3  7 5 . 3  o4~ 5
539877 Tru ck , Ca rgo , 1—Ton 7000GVW 206.1 79. . 70 .a-” 4 ,110
1 9883 1~~~;~~ , La rg , 1—I /3—Ton Ff715 71 .5 85.2 5~~. 3
539906 Truck , h-.rgo , 1—1/4—Ton 7 177’W 7 22J.5 85.3 59 .3 5 ,800
S 5 9 9 - C  Truck . ‘argo . —1 /-1—L~ 115611757: 531.1 85.3 6 7 . 5  7 , 480
ScaJO(J1J f r u o L , Cargo , • — i / 7 — h~~ ‘3 8 3 1  16. . 1 90.5 81. i/I 13 , 000

.1J : ~~~~~~~~ a r~~ , — 1 ’ 2 — too >t iA2 C 264. 7 9 6 . 5  81. t , 13 , - 7 0
5311 -.~~ 1 r i t a l . La rge , 2— ~2 — l o n  “ CiA.  I ’ll 2 7 8 . 5  96 .5  81. ~‘h 13 , 700
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T r uck , L. rg o , 2 — i / — T n 37A255N 3-~2.5 95.7 80. )‘ 15 , 110
207-1 Fr ~~~ . rr’: ’ i , /2—lan OSOu;Vw 167.8 77.3 77 ..: 3 , 23 5

I 7 7 ( • 5 3  i r u c ~~ i~~i i L’ . .  1’ -• - l  ri ‘1131A2 131,0 & . .3 5 2 . 5
500833 1 r ’ :k , U t i l i : v , I . — h n  1138 134 .9 6 2 . 3  5 5 . 3  .7 , 2 5 0
X60970 Tru k , L’ t i l i t y ,  - — T  ,ru 71785511 133 . 7  6 2 . 2  55.0  2 , 535

• 5612-. . l r t i , U t i i i t y ,  ‘ . - l a n  1115 1AIC 131.3 6 3 . 3  52 .~ ~~~~~
X6 1381 Tru- : i , C r  - I i  1 , 1 - .,- I o n  7 38 7 5 1  134 .8 b 4 . 0  ‘0 .5  . 0

~ ‘A11 vc° i -  l e a  ,ur .‘ r , -d ; ;ed v m i t i t n o n  d i  - a lco a i n  accnr  l o O r , -  a t  t o  AR 2 2 0 — l u .

~ i SEABEE on1’~. 
_____ - - -

2. M E T i  005 CO~\i~~1l ) L R E D .  Based  on t h e  l i s t  of v e h i c l e s  and h a r 2 e
• loading p lans , f o u r  veh ic l e  s t a c k i ng  m e t h o d s  w e r e  c o n s i d e r e d :

a. S h iob i o l l e r ’ S M I s c  dec k i n g  in the  LASH li gh t e r  and S E AB E I l  ba r e t .

b. ~t o r . i u ’ e  r a c k s  u s ’ d  fo r  t i e r i n g  veh ic les  in \ v ar e h o use s  at  A r o y
depo t s .

7

~& _
~~~~_:~~~~~ ~~~~~‘~~~~•~~-j~~~~~~ .• L~~~~~~b’~~~~~~~



r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

c . False deck ing  ;ith s t anda rd  c o m mer c i a l  s t o r a g e  r a c k s .

d . Bui ld ing  wooden fa l se  deck ing  in the b a r g e s .

3. S HIPBU I L D E R’S  FALSE DECKING OF SEABEE B A R G E S  A N D  LASH
L I G H T E R S .  The Lykes B r o t h e r s  SEABEE b a r g e  p r o v i d e s  t h e  c a p a b i l i t y
of i n s t a l l i ng  and removing  a s e m i f al s e  deck .  This  is a c c o m pl i s h e d  b y
in s t a l l i ng  a se r ies  of removable  steel beams t h w a r t s h i p of the  b a r g e  at
a p p r o x i m a t e ly 8- foot  i n t e r v a l s  and at a hei gh t  of 5 f e e t  7 i n c h e s  above t i e
b o t t o m  ca rgo  deck . The beams  a r e  suspended in p lace b y l o c k i ng  t h e m
in to  a s e r i e s  of socke t s  bui l t  into the wall of the  ba rge .  T he  u s e  of t i - i s
t w e en  deck a r r a ng em e n t  p e r m i t s  ca rgo  of m o d e r a t e  hei g ht to be loaded on
two l e v e l s  and the  mixing of c a rgo  f o r  b e t t e r  cube  u t i l i z a t i o n .  T h i s  sv~~tem
was developed  p r i m a r i l y as a con t a ine r  pl a t f o r m  for  sh i pp ing veh ic l e s  on
the b a r g e  bot toni  c a r g o  deck and c o n t a i n e r i z e d  c a r g o  above. Whee led
equi pmen t  may be t r a n s p o r t e d  on two levels  b y u t i l i z i n g  the r emovab le
tween deck  fo r  veh i c l e  s towage .  However , the  tween deck will r e q u i r e
add i t iona l  f a l se  decki ng a c r o s s  the  beams  to accommodate  an a l l - v e h i c u l a r
load.  Veh ic les  r educ ib l e  to 67 i n c h e s  or l e ss  may be stowed on the  b a rg e
deck  benea th  the c o n v e r t e d  con ta ine r  pl a t f o r m  or  tween deck .  Inc luded
in th is  g r o u p  a re  m o s t  1/4 - ton  t r u c k s  and c e r t a i n  3 /4 -  and 1 -1 /4 - ton
t r u c k s . Vehic les  r educ ib l e  to 96 inches  or less  may be stowed on the
c o n v e r t e d  c o n t a i n e r  pl a t f o r m  or tween deck.  Use  of the  b i l eve l  s towage
a r r a n g e m e n t  subs tan t ia l ly i n c r e a s e s  the  c apac i t y  of the  SEABEE b a rg e  for
ce r t a in  veh icu la r  ca rgo .

A s s u m i ng  that  the ba rge  c h a r t e r  or r e n t a l  cos t  will be the same  with or
wi thout  the  tween  deck c o n v e r s i o n, this is probabl y the  most  economical ly
advantageous  m e t h o d  fo r  t he  G o v e r n m e n t  to shi p m i l i t a r y  veh ic le s  because
the m a i n t e n a n c e  and s t o r a g e  of the tween  deck conve r s ion  kit would be the
r e s p o n s i b i l i t y  of the shi pp ing company.  U n f o r t u n a t e ly t he re  a re  onl y
t h r e e  b a r g e s  m o d i f i e d  fo r  the  tween  deck conver s ion .  The L ykes B r o t h e r s
m a n a g e m e n t  was q u e r i e d  r e g a r d i n g  the  l ikelihood of f u t u r e  mod i f i ca t i ons
to ex i s t i ng  b a r g e s .  T h e i r  r ep l y was that  they  have no plans in this r e s p e c t
for  the f o r e s e e a b l e  f u t u r e  s ince the  m o d i f i c a t i o n  cos t  of $28 , 000 per  ba rge
is not an economica l ly f e a s i b l e  i n v e s t m e n t  fo r  t he  shi pping company.

M a c G r eg or - C om a r a i n , In c .  , has  desi gned a p r o t o t y p e  conve r s ion  ki t  t ha t  can
be u t i l i z e d  fo r  f a l s e  decking LASH li gh t e r s .  The kit  cons i s t s  of six up-
r i g ht  p o s t s  and t h r e e  c ros s  beams  along w~th ten  h a t c h  cover  sec t ions .
Two i n r i g h t  pos ts  ( 6 - f e e t  hi gh) and a c r o s s  beam ( 2 8 - f e e t  l o n g )  a r e  p laced
at ca h end of the  l i g h t e r .  The t h i r d  c r o s s  beam and two u p r i g ht pos ts  a r e
i n s t a ll . sd  itt the c e n t e r  of the li gh t e r .  Thi s a r r a n g e m e n t  p r o v i d e s  the
s ub s t r i s c t i r r  to s u p p o r t  the  ha tch  cover  sec t ions . The t en  h a t c h  c o v e r
Sec l i ons  ( 1 5  f e e t  lo ng by 5. 7 fee t  wide)  a r e  p laced  l e n g t h w i s e  in s ide  the
l ig h t e r  t~~ f o r m  the f a l s e  deck.  This method  of f a l se  d e c k i n g  LASH li gh t e r s

8

~ ~~~~~~~~~~~ ~~~~~~~ i t• ’ - _~_ ___ -
~~~



-,- - - • _ - - -- --- -.. - .~~~~ - -~~~~~ -_. - - - -.-_ - - - -~~~~~~~~~~~~~~~~~~~~~~~~ - _ ,-- -

is p r o b a b ly  the  mos t  economica l l y ;t c k ’a i i t a g e o u s  to t h e  ( 1 u v e r m n i i e lt under

c e r t a i n  c h a r t e r  c o n d i t i o n s  fo r  t he  san e r e a s o n s  p r e v i o u s l y s t a t e d  fo r  t h e
S E AB E E  b a r g e .  A cos t  of $33 , 000 per  c o n v e r s i o n  ki t  m a y  p r o h ib i t  t he
shi pp ing compan ies  f r o m  i n v e s t i n g  in m o r e  than  a l i m i t e d  n u mb e r .

-1 . VEHICLE STORAGE IN WAREHOUSES AND A R M Y  DEPOT S. P r e s e n t
A rmy policy demands storage of most whc-eled vehicles in covered facilities.

Because  of dimen sional charac te ris tics , v ehicl es oc cu py cons ide rabl e fl oo r

area , and s ing le t i e r  s torage  results in exce s s ive  space o n s u m p t i o n .  In
o r d e r  to ach i eve  s pac e economy in the  s t o r a g e  of w h e el e d  v e h i c l e s , s teps
have  been take n to t i e r  veh ic l e s  to the  maximum deg ree  p r a c t i m a b l e . In
suppor t  of t h i s  policy,  equi pment  and me thods  have  been des i gned fo r
s t a c k i n g  many  types  of veh i cu l a r  equi pment .

a. Metal  t i e r i n g  equi pment cons i s t s  of r acks  of s tands  in v a r y ing
desi g n s , depending  upon the type equi pment  to be s to r ed .  For t i e r i n g
two-whee led  t r a i l e r s  and c er t a i n  types  of t r u c k s , an u p r i ght m e m b e r  con-
s t r u c t e d  of heavy  steel  channe l  or an ang le adequa te ly b r a c e d  at the  base
is  p laced at each end of the s t o r a g e  space fo r  t he  vehic le .  B r a c k e t s  a r e
spaced at p r o p e r  v e r t i c a l  in t er v a l s  to s u p p o r t  t h e  t i e r e d  u n i t s .  For
h e a v i e r  t r u c k  veh ic l e s , d i f f e r e n t  t ypes  of s u p p o r t s  a r e  r e q u i r e d .

b. The c a n t i l e v e r  r acks  tha t  a r e  used  f o r  s t o r a g e  in A r m y  depo t s
were  anal yzed  with r e s p e c t  to s u i t a b i l i t y  fo r  s t a c k i n g  v e h i c l e s  in the LASI-l
li g h t e r  or SEABEE barge .  Major  modi f i ca t ions  or r e d e s i gn of the  s t or a g e
rack  would he r equ i red  to s e c u r e  adequately the  v e h i c l e s  r e s t i n g  on the
c a n t i l e v e r  por t ion  of the r ack .  T h e r e  m u s t  be an aw a r e n e s s  that  the
f o r c e s  ac t ing  on a b a r g e  or li gh te r  dur ing  ocean t r an s i t  a r e  m o r e  e x t r e m e
than  those  e n c o u n t e r e d  in no rma l  r ive r  t r a f f i c .  The  ro l l i ng  m o t i o n  of t h e
ba rges  in roug h seas could be as much  as 30 d e g r e e s .  This  ro l ling  mot ion
and t i l t i n g  e f f e c t  p r o h i b i t s  use  of the c an t i l e v e r  s t o r a g e  r a c k  wi thout
modi f i ca t ion  or r e d e s i gn.  Since the depot s t o r a g e  r ack  s y s t e m  was not
su i t ab le  fo r  s t a c k i n g  veh ic les  in b ar g e s , no a t t emp t  was made to make  a
cost  anal ys i s  for  c o m p a r i s o n  with the  o t h e r  t i e r i n g  s y s t e m s  be ing  con-
s ide red  fo r  u s e .  Figu r e s  3 and 4 are drawings of cantilever storage racks
used  fo r  m u l t i l a y e r i n g  M4 16 m i l i t a r y  t r a i l e r s , and Fi g u r e  5 dep i c t s  the
veh ic l e s  as t hey  a r e  moun ted  for  s t o r a g e  in A r m y  depo t s .  Fi g u r e  6 dep i c t s
1 / 4 - t o n  t r u c k s  ( j e e p s )  s t o r e d  on a c a n t i l e v e r  s t o r a g e  r a c k  sy s t e m .

5. FALSE DECKING LASH LIGHTER WITH WOOD. In t he  f i r s t  q u a r t e r
of Fiscal Yar 1975, ther e was a r e q u i r e m e n t  to sh ip  1 , 055  eeps  to Me
Middle Eas t .  The onl y avai lable A m e r i c a n - f lag  s e r v i c e  to the  Red Sea
a rea  was W a t e r m a n  Steamship Company ’ s LASH li g hte r s e rv i c e .  .- \ t  t h a t
t ime  it was d e t e r m i n ed  by Mi l i t a ry  T r a f f i c  M a n a g e m e n t  Command  E a s t e r n
A r e a  t ha t  if a fa l se  deck w e r e  c o n s tr u c t e d  above the  f i r s t  l ev e l  of v e h i c l e s ,
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t he  nu m b e r  of v e }i i c~ es c a r r i ed  in e I t c I l  li g h t e r  c ’u~~ld be d ou b l e d .  A s s n i u i n g

the  li g h t e r  c h a r t er  cos t  would r e l l i l t i l l  c o n s t t  at , t i c  n t w i c e  as m a n y  ~‘e h i c  I cS

~~,u1d be shi pped fo r  the or i ginal  I~ t r t e  r ~~~ st  pl u s  t h e  ost  of labo r and

m a t er i a l s  u sed  in t h e  c o i i s t r i : c  t o l i  of t he  l O l S e  d e e 2  . I h e  two load ing

p o r t s  i n v o l v e d  w e r e  B a l ti m o r e  O u t po r t  and Mob ile  D e t a c h m en t .  E v e n

t h I t i g li all L . • ’\SH li g h t e r s  a r e  in te  r c h a n ge ab l e  w i t h  t h e  m o th er  sh i ps , t h e

des i g n s  o the  b a r g e  in te rwal ls  v a r y  be tween  shi pp ing  c omp a n i e s . w h i c h

m e a n s  fa lse  deck e r ec t ion  may be d i f f e r en t  depending  u p r n  ba rge  con-

s t r i n c t i o n .  Ma te r i a l s  used to c o n s tr u c t  t h e  wooden fa l se  decks  w e r e  4- b y

4 - i n c h  s tuds , 2- by 4 - inch  studs , 2 - i n c h  p l a n k i n g ,  and a p pr o p r i a t e  si ze

na i l s .  Pl ywood of s u ff i c i e n t  s t r en g t h  was u t i l i z e d  in  l ieu of pl a n k i n g  when

the  pr ice  was f a v or a b l e .  Sills of 4- b y 4 - i n c h  w er e  p laced a g ai n s t  the

ins ide  ed ge of a double bulkhead barge  ( P r ud e n t i a l) .  Sing le bu lkhead  b a r ge s

( W a t e r m a n)  do not need s i l l s .  U pr ig ht 4- b y 4 - i n c h  s tuds  w e r e  t o e n a i l e d

in to  the  baseplate or sill at i n t er v a l s  to f o r m  s u p p o r ti n g  m e mb e r s  fo r  th e

f a l s e  deck.  A 2- by 4- inch  top  p late  was used  to s e cu r e  the  s u p po r t i ng

studs into posi tion , then  4- b y 4 - i n c h  beams  w e r e  i n s ta l l e d  on t o p  of ear  I - .

of the  4- by 4- inch  s tuds  to t r an s v e r s e l y su p p o r t  t h e  f a l s e  deck .  The

beams were  extended a cr o s s  the ba rge  to the  oppos i te  side w1tl~ 4- by

4 - i n c h  suppor t ing  studs at o p po r t u n e  p o in t s  d e t e rm i n e d  by veh i c l e  s ize .

The 4- inch  b y 4 - inch  beams w e r e  decked over  wi th  2 - i n c h  p l a n k i n g  la id

in a fo re  and af t  d i rec t ion .  Var iou s t y p es  of b r ace s , such  as c o r n e r , 1-

inc h , and K- b r a c e s , w e r e  used  to provide  s t r e n g t h  as r e q u i r e d .  F i gu r e s

7 and 8 show c o n s tr u c t i o n  of the  f a l s e  deck  in p r o gr e s s .  Fi g ur e  9 dep icts

a loaded ba rge  read y for  c o v er s  to be s ecu red  for  shi p m e n t .  W h e e l e d

c a r g o  tha t  should be c o ns i- le r e d  in th i s  t ype  of p r o g r am  on f a l s e  deck ing

to in c r e a s e  cube u t i l i za t ion  is lig ht vehic les  of a sho r t  hei ght  dimension ,

• such  as j eeps , sedans , 2 -whee led  t r a i l e r s , and so f o r t h .

6. F E A T U R E S  OF WOOD D E C K I N G .  T h e r e  is usual l y an amp le z u p p !v

of l umbe r  readil y available in d es i r e d  s izes  at m a j or  seapor t s  w It h i n

(1 ONUS. Southern p ine or Doug l a s - f i r is pl en t i f u l  and makes  an e x c e l l en t

bui lding ma te r i a l  wi th  a c om p r e s s iv e  s t r e n g t h  r ange  paral le l  to g r a in  of

• 1 , 1 ~O psi to 1, 750 psi.  Wood can be c u t , s lo t ted , and shaped to acconlmo-

date veh icu la r  ca rgo  in both LASH li gh t e r s  and SEA BEE b a r g e s .  Wood

used  for  f a l se  deck ing  ba rges  can be m a n if e s t e d  to the  r e c e i v i ng  ins t a l l a -

t ion a.nd r e u s ed  or d i sposed  of as app ropr i a t e .

7 . ME TAL STORAGE R A CK S  - O F F - T H E- S H E L F  ITEMS.  M o s t  r a c k s

t h a t  can be pu rchased  as o f f - t h e- s h e l f  i t ems  ar e  bas ica l ly  t h e  ~~I i i ~~t a b l e

t ’;pe with var ious hei ght r anges .  Safe ty  pins  and locking devices , w h i c h

sec re  the  i n t e r l o c k i n g  m e m b e r s , a r e  o f f er e d  as op tiona l  equi p m e nt

( F i gu r e  10).  T h e r e  a r e  se v e r a l  d i f f e r e n t  comr ~~er i u l l v  m a nu f a c t r ed

• m e t a l  st r a g e  r a ck s  that  h ave  t 1 .e p o t en t i a l  f o r  b e i n g  U S c - L I  f o r  fa1~~r- dec i -:~~1h.7

in L. \~~f i  l i~~h t e r s  ‘m d  S E AB E E  b a r ge s . C omp o n c  ~~t S  r e q c i i r ~~ to  b u i J d  a

la ls ’ :  deck c o n s i st  of ‘ n n r ~ g ht  f r a n t e a , s tep St r i n t g  Cs , d e c l G t u g ,  a td c r s

r t  b a r s  ( F i g i r c -’ 1 1) .
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N OT TO SCALE

Fi gure  11. Step S t r inger  C h a r ac t e r i s t i c s .

The upr i ght f r ames  serve  as c o r n e r  pos ts  and a re  ava i lab le  in a hei gh t

range of 5 to 24 fee t  itt i n c r e m e n t s  of 1 foot .  L o a d- c a r r ying capac i t y

range for  the upr ight f r ames  is 16, 000 to 45, 000 pounds p er p a i r , depending

upon which type of f r am e is selected.

Step s t r i n g e r s  come in 15 d i f f e r en t  s tep  hei g hts  with a r ange  of 3 to 6 - 1/ 2

inches  and a re  available in i n c r em e n t s  of 1 / 4  inch.  S t r i n g e r s  may be

selected in 10 d i f f e r e n t  l eng ths  with a range  of 4 to 12 f ee t .  The load-

• c a r r y ing capaci ty  is d i rec t l y p r o po r t i o n a l  to the s t ep  hei g ht wi th  a load
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r a n g e  of 7 , 460 to 13 , 000 pounds  p er  p a ir .  If a l o a d - c a r r y i n g  c a p a c i t y  i n

excess  of 13 , 000 pounds  pe r  p a i n ’  is d e s i r e d , t i r e  s t r e n g t h  c a n  be i n c r e a s e d
with  an i n c re a s e  in ma terial t M . k a e s s .  T h i s  t y p e  of stringer w ou l d  he in
the category of special order or d e s i g n , and the  nn ; t n n f a c t u r e r s  o f f e r t h en
itt  a h i g h e r  cos t  t han  the  s t a n d a r d  o t f — t h e — s h e l f  i t e m s .  It can  be c o n cl u d e d
that vehicles weig hing more than 13 , 1)0 0 pounds  wi l l  r e q u i r e  S p e c i a l
stringers. Plywood, 3/4-inches thick , or metal catwalk can be used as
d e c k i n g  on t o p  of the  c r o s s b a r .  Sp e c i f i c  l o a d - c a r r ying i n f o r m a t i o n  f o r
the c r o s s b a r s  to m a t c h  the  s t ep  s t r i n g e r s  was n o t  ob t a inab l e  f r o m  til e
n i a n u f a cu r e r s  b r o c h u r e s .  The m a n u f a c t u r e r s  ind ica ted  tha t  the  c r o s s b a r s
a re  desi gtied to be equal or exceed  the  l o a d - c a r r ying c a p a c i t y  of t h e
s t r i n g e r s .  I n f o r m a t i o n  ob t a i n e d  f r o m  the r a c k  d e v e l o p e r s  i n d i c a t e s  t i at
the s t r i n g e r s  a r e  n o r m a l l y c o n s i d e r e d  to be the  w e a k e s t  l ink  in t h e  s t o r a g e
rack  s y s t e m .

S. F E A T U R E S  OF M E T A L  R A C K S  AS FA L SE D E C K I N G .  M e t a l  r a c k s
ila ve  gr e a t e r  s t r e ng t h  than  w j d , and the f a c t  tha t  t hey  a r e  ad j u s t a b l e  m a k e s
them d e s i r a b l e  fo r  mixed veh i cu l a r  loads .  B e c a u s e  of the  h i g h e r  s t r e n g t h ,
t he  meta l  f r a m e  deck will  o c c u p y  l ess  v o l u m e  w i t h i n  the  shi pp ing hold of
the b a r g e  t h a n  t i t a t  of a wooden d ec k .  Since s t o r a g e  r a c k s  a r e  a quick
a s se n~b1y /d i s a s  sembl y s y s t e m , the  r equ i r ed  ti m e to bui ld  or d i s m a n tl e  a
fa l se  deck  should  not be m o re  th a n  the  t ime  r e q u i r ed  fo r  wood . ‘The re  a r e
some d i s t i n c t  d i s a d v a n t a g e s  a s soc i a t ed  wi th  til e sv s t ~cm , such  as c o r r o s i o n
r e s u l t i n g  f r o m  e x po s u r e  to a sa l t  laden a t m o s ph e r e .  The cost  p r o h i bi t s
the r a c k s  f r o m  b e i n g  c o n s i d e r e d  as an e x p e n d ab l e  i t em , h e n c e , t he  r equ i re-
ment  f o r  i n v e n t o r y  r e c o r d s  and s t o r a g e  space .  If s t o r ai ~e space  is not
avai lable  at the  d e s ti n a t i o n  of the  sh i pmen t , the  f a l s e  decking m a t e r i a l  will
have  to be shi pped r e t r o g r ad e  to a alace  w h e r e  s t o r a g e  f a c i l i t i e s  a r e  avail-
ab le .  R o u t i n e  m a i n t e n a n c  c and r ep l a c e m e n t  of d a m a g e d  or los t  p a r t s  wi l l
a ’so be a f a c t o r  in d e t e r n u i n i n g  t he  to ta l  cos t  of the  sy s t e m .

9. LASH A N D  SEAJ EE V E H I C L E  LOADING P LA N S .  D u r i n g  t h e  r e v t e w
to de te  m I l l i e  which  m i l i t a ry  v e h ic l e s  in t i e  A r m y  i n v e n t o ry  had d i m e n s i o n a l

I 
~

, c h a ra c t e r i s t i c s  s t i t ~~ ble fo r  m i lt i l ay e r  s t a c k i n g  for  sh i p m e n t  in LA SH
lig h t e r s  and S EA LE E  c-Irges ( r c ’ f c r L ’l t c e  Tab le  1),  the ove ra l l  l e n g t h ,
width , and h e i g i t  dimensio ns, a i o n g  wi th  til e weig ht of 28 d i f f e r e n t  v eh i c l es .
were  anal yzed . Each v e h i c u l a r  load c o n s i d e r e d , even  wh e n  c o m b in e d  \ V l t h I
til e wei g ht  of the  f a l s e  d e c k i n g ,  f i l l ed  t i le  max imum cube c a p a c i ty  of t h o
LASH li g h t e r s  and S E A B EE  b a r g e s  b e f o r e  wei gh t  c a p a c i ty  was  a c h i e v e d .
The a n a ly s i s  was based on v e h i c l e s  b e]  r i g  in the  r e d u c e d  c o n f i g u r a t i o n  f or
shi pp i n g .  -\ m u l t i l a y e r  loading  plan was  e s t a b l i s h e d  f o r  e ach  of t i l e  v e h i c l e s .
F i g u r e  12 shows  i i  u o v e r a l l  d i me n s i o n s  of t he  h I ?  15 a m b i r h u n c  c , and Fi g u r e
1 3  is the  loading p lan l u . r t h i s  v eh i  le in  t h e  LASH li gh t e r .  Fi g u re  14

• d e p i c t s  the  d i m e n s i on s  f o r  t he  \ I ’ i l S  c a rg o  t r u c k , and F igu r e  1 5 is  t h e
loading p lan f o r  t h e  \ t 7 1 5  il l tile S I kA T I E E  ba rge .  T h e s e  a r e  r e p r e s c ’ ”t h i r
e c am p les of luac l i l lg  p l ans  t h a t  ‘~; cu r e  deve loped  f o r  all 25 vi ’] :  I C ]  c S .
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HOT T O SCA L E

TRUCK , 1 /4-TON , AM B U L ANC E , M118

Fig’:re 12. Envelop D imens ions  for  M7 18 T r u c k .
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SIDE VIEW SECT ION WEIGHT PER VE HIC L E — 26 15 lB
UPPER TIER 24

N O T T O SC AL E lO WE R T IE R 24
T O T A L  48

LASH LOADING PLAN , TRUCK , AM BU LANC (. 1/ 4- TON . N T I S

Fi g u r e  13. Sample L o a d i n g  Plan fo r
LASh Li g h t e r .
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NOT TO SCALE

TRUCK. 1-1 / 4-TON , CARGO M115

Figure 14. Envelop Dimens ions  for  M7 15 T r u c k .
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TOP VIEW

SIDE VIEW . SEC T ION W E IGHT PER ~i Hu r l 546 0 V
O u T  T I l T  20

N O T TO SCA L E u S I T  IV 20
T u n e  40

SEA BE E LOAD I NG PLAN . TR UCk , 11/4 TON . NTIS

] ‘ i g i r e  15. Sample Load ing  Plan  f o r  S E A B E E  L a rg e .
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VI . COST ANALYSIS

1. COST ANALYSIS FOR FALSE DECKING LA SH LIGHTER WITH WOOD.
E x p e r i e n c e  gained f r o m  shi pping the 1, 055 jeeps to the Middle Eas t  in 1974
proved that  f a l se  decking  LASH ba rges  is f ea s ib l e  f rom a s a f e t y  point  of
view, and at that  t ime  under  a c h a r t e r e d  b ar g e  condition , it was econom-
icall y feas ible  when maximum cube u t i l iza t ion  was achieved.  The 1974
es t imated  cost  anal ysis  was p e r f o r m e d  as follows:

Total  Shipping Cha r t e r  Cost - Sing le Deck $985 , 3 7 0 . 0 0
Sing le Deck - Cost  per Vehicle 934. 00
Double Deck - Cost per Vehicle 467. 00
Prora ted  C o n s t r u c t i o n  Cost for  False Deck per  V e hi c l e  -

Bal t imore  30. 25
Prorated Construction Cost for False Deck per Vehicle -

Mobile 28.21

Total False-Deck Construction Cost 31~, 702.  00
Total Shipping Cost - Double Deck 492, 685. 00

Total Cost - Double Deck 523, 387 . 00
Cost Savings 461, °83. 00

Al though in 1974 the cost savings gained from double decking barges were
subs t an t i a l , subsequen t  changes  in the  ra te  s tr u c t u r e  and methods  of
a f f r e i g h tment  dictate  that  a case-b y-case  (applicable r a t e )  anal ys is  m u s t
be conducted to d e t e r m i n e  the lowest  shipment cos t .

2. COST ANALYSIS FOR FALSE DECKING BARGES WITH M E T A L
RACKS.  Several  a t tempts  were  made to obtain cost i n f o r m a t i o n  f r o m
m a n u f a c t u r e r s  for  the s to rage  rack s y s t e m s .  The companies  were  reLi c-
tant  to d ivul ge cost  data w i t h o u t  desi gn and p r o cu r e m e n t  i n f o r m a t i o n, such
as size , type , capac i ty ,  and quant i ty  des i red .  If th is  type of sys tem is

- - . chosen  as a method fo r  fa lse  deck ing ,  se lec t ion  becomes  a v e r y  d i f f i cu l t
p rob l em.  In o r d e r  to e l iminate  the  need for  a me ta l  r a c k  s y s t e m  for  each
veh ic le  w i t h i n  the mi l i ta ry  i n v e n t o r y ,  a s y s t e m  for  f a l se  decking would
probabl y be p u r c h a s e d  with the capac i ty  to c a r r y  the heav ie s t  veh ic l e s .
The m a x i m u m  load capac i ty  sys tem would accommodate  a ful l  range of
v e h i c l e s ,  but  would also be the m o s t  expens ive .  It is e s t ima ted  that a
sys tem with a load-car rying capaci ty of 13 , 000 pounds would have a cos t
8 to 10 t imes  that  of wood. Longev i ty  der ived  f r o m  a r eusab l e  f a l se  deck
could com pensa t e  the ini t ia l  cos t  if the  u s e  is f r e q u e n t  and r e p e t i t i v e .

3. C U R R E N T  METHODS FOR D E T E R M I N G  COST FEASIBILITY FOR
FALSE D E C K I N G,  U n d e r  the  p r e s e n t  rat e s t r uc t u r e  for  ba rges , m a x i m u m
cube u t i l i z a t i o n  may not he the  mos t  economical  method.  C u r r e n t  cos t
c a l c u l a t i o n s  a r e  computed  by u s i ng  e it h e r  ‘ commodi ty  ra tes ” or f r e i ght

23

~~~~~~~~~~ 
‘ ‘

~~~~~~ 
‘ .‘



all kinds ( F A K )  ra tes , ’ w h i c h e v e r  r e s u l t s  i i i  the lowes t  cos t  to the
G o v e r n m e n t .  Ra tes  f o r  b a r g e  shi p m o v e m en t s  a r e  pu bl ished b y t h e  M i l i t ar y
Sealift  Command (MSC ) in the Shipping A g r e e m e n t  and Rate  Guide ( p r e s e n t l y
R G -l l ) .  The commodi ty  r a t e  is the amount  c h a r g e d  b y the  shi pping com-
panies fo r  b r e a k - b u l k  se rv ice  b y m e a s ur e m e n t  ton.  Frei g h t  all  k i n d s  r a tes
are  de te rmined  b y mul t i pl ying the b a r g e  capac i ty  (Table 2) in m e a s u r e -

ment  tons by ~i i le  published FAK rate s (Table  3). C o s t s  m u s t  be computed
on a c a s e - by- c a s e  basis  to a s c e r t a i n  the  mos t  e f f i c i e n t  me thod  of a f f r e i g ht-
men t .

T A B L E  2

TABLE OF BARGE CAPACITIES

The fol lowing barge capacit ies are stated in measurement tons of 40
c u b i c  feet .

BARGE TYPE CENT LYKE PFEL PRUU IIAT]l

LASH 497.5 487.5 487.5 490.0

SEABEE TYPE Al 900.0

SEABEE TYPE A2 946.5

The following examples illustrate methods for determining the economical

feasibility of false decking barges.

Example 1

The r e q u i r e m e n t  is to shi p a LASH li gh t e r  loaded wi th  M 7 18  t r u c k s
f r o m  the Eas t  Coast  to the Middle Eas t .  F rom the d i m e n s i o n s  lis~ ed in
Table 1, the reduced  conf i g ur a t i o n  of t h e  M7 18 t r u c k  y ie lds  7 MO ON.
Fig u r e  13 shows a maximum capaci ty  of 48 v e h i c l e s  per LASH li g h t e r
us ing  fa l se  decking  or 24 v e h i c l e s  wi th  no fa lse  d e c k i n g .  T h e r e  a r e  two
shi pp ing companies  that  s e r v i c e  the a r e a , C e n t r a l  Gulf L ines , Inc.  and
W a t e r m a n  Steamship C o r p o r a t i o n , w i t h .  both c o m m o d i t y  and FAK ra tes
app l icable .  For this example , the  1974 B a l t i m o r e  cos t  per  veh ic le  fo r
fa lse  d e c k in g  was used.

C o m m o d i t y  R a t e s  wi th  False D e ck i n g

C e n t r a l  Gulf  Lines , Inc. , pe r  MTON ..s $ 111.  30
W a t e r m a n  Steamship C o r p . , p er  MTON = 121.  ~4
C o s t  fo r  False Deck per  V e h i c l e  = 30. 2 5

24

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ -



T A B L E  3

B AR GE SH I P ~~PJLE

TA~LE I F FREI”7’ ’ P’L L V t O t ’  I 8ARGE p r f f s *

‘ ‘u , ‘ 1051 furl I ,~lr u t  u’ a l l  r’,~ n Carqo is shipped u r a La m e 1 oa ded
e~~ l u s h  ve t ~~T il I l l  I T t  ~~~ i f  ru ,uL~~u’l . under this Ir u l ‘If cot and loaded a~ ac ‘ u1 ar l i l t,  - ‘ (“, ~t t t ’  i l l  doT u r  ‘ and ii t ’ r or c i  , i u  e

C,A I C t~ t (‘‘~‘ t  an d f l u  $ r l  J~
_ ’ . * ‘ , ‘ 1 1 1 1 1 0’ ,_ I~~~ I c eu -

. 0 ’  - : , 
~t I T I  ‘ u :  the u~ u~ I i~~ it Ii mui r  i i T o  r u  lu I I’I’L C t , t  11110 ) ~~ the

T I ’  id ,  cal. c ca p ac u t y of -i , t: as I T  sted in I ‘ T ali e r~f Barqe Capa~ i ties.

C C

c u r ~u L ‘ ii 1~l prg.ju

T l J ~ 1 OUT hO (II r . OUT JO I i  -u Ii ,

0 ) 1

1 ’ , ill.J5 ?ru .35

— 
~~~~ 14 . r

34 . 20 34 . 
—

“it

f l I t  26.00 25.00

Cl .  30.00 30.10

03. 4 .01 4 .00

07A 05, . 3  i’ , 43 °3.~~c —‘ 2.~~

Q7,, 
~~5 ‘3 

-
- ~~~ O 1 °2 .96

10A 22.00 ~~.OO

n~. 19.00 13.00

t3~\ 15 1 ’ ”  5 , 3  ~3 0 5  02.96

138 3 5 .43  1’ .~~~3 
‘0’ . ” ~~~~

~ 1 C3 . 4 .~ 85 . 4

I~ 2 4~ OS. ’

~‘‘ ~5A

11 ’ .. 85.03 85. 43

85.43 :~
4 ’

141) 85.43 5. 13

1 4 1 5 , 1 ,~ 85. 13

94 . 10 .14.90

* Ra tes  th e f f e c t  I )  r ’ l r u ’ r  197( - . Shou l d  not . be used a f t e r  tha t  da t e
i - i  I u r i c  t o c r  i ~ I c . it  i o u .
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Cos t  p o r  \ ‘ eh i c l  • C e n t r a l  (7)  ( 1 1 1 . 3 U)  30. L ’o = $ ~~i ) ’ * . 35
\ S a t e r n i a n  (7)  ( 1 2 1 .  54 ± 30 . 25 - to.~ 1. 03

‘I’ r , t  1 1~ r 1 :a k— l 3 u l k  C l : S t  f o r  .18 V e h i c l e s
C . -~’t  roi l ( 4 h )  (81 ) ’) . 35) 3K , 848 . hO

• \V it c ’r m a n  (4 8)  (881. (3 3) 42 , 2 8 11 . 44

( .omm o dit ’ :  R~t t e s  w i t h o u t  False  De k ing

Cos t  per  V eh i c l e  . . . C e n t r a l  ( 7 )  ( l i i .  30) $ 77~ -i~ 10
run in  (7 )  ( 12 1 .  54) = 8 50 . 7 8

Fo ta l  l 3 r e ak — [ 3 I d k  C t > S t  for  ~4 V e h i c l e s
C e n t r a i  ( 4 )  ( 7 7 9 .  10) z 18 , 698 . 4 0
Wat er m a n  (2 4 )  (8 5 1I~ 7K) 24 , 4 18. 72

Frei g ht All h . i i ~c1~ R a i c s

B a rge  Capac i ty  f r o m  T o i b i e  2
Cen t r , l = 497. 5 M ’FON
Wat e r r n .’in = 490. 0 ~A ’i ON

Rates from Table 3
C e n t r a l  per \ ITON = $ 85. -13
W a t e r n l a n  per MTON    . 92.  1(~

Cost  for LASH Li g h t e r
Cent r~~1 (4(17 5) (b 5 .  -13)   . = 42 , 5 0 1 . 4 2
W a te r m a n  (490)  (9 2 .  r I b )    . = 45 , 55 0. 4 1

• Cos t  f o r  False  D e c k  per  Vehic le  30. 25
Cost r e r  Vehic le  w it h  False Deck

C e n t r a l  42 , 1 . 42  ~ (4 8)  + 3 0 . 2 5  = 915. 74
W a t e r m a n  45 , 550. -40 + ( 4 K )  + 3 0 . 2 5     = ~~7”)~ 22

C o s t  per Vehic le  w i t h o u t  False )ec lo
C e n t r a l  42 , 5 ( 1 1 . 42 ÷ (24)  = 1 , 7 7r ) .

W a t e r man  45 , 55 0 . 4 0  (24 )  1, ~~‘7.  ‘4

It i s  obvious from this example tha t the cheapest :~atc’ per \ ‘eloscle is th e

c on l mo d i t ’,o r a te  f or  i r o t h  shi pp ing co m p a n i e s  wi thou t  f a l s e  d ec k i ng .

Ex a m p le 2

The r e cj r t i r e m e n t  is to  sh ip  a S EABE E  b a r g e  loadel - l w i t n  Mi 15 t r u ~ c - ‘r t r I l l -

t he  Gu l f  C oa s t  t m E u r op e .  From the d i men s i o n s  t i s l ed in T a O )  -
, 1 , t h e

r e d u ~ cd onf i g ur a t i on  of M7 15 t r o c k  ie lds  1 5. -4 MT ON . Figu t i e 1 5 sh o w s
a m a x imu i r l  cal al i t y  of 40 v e h i c les  per  S E AB E N  b a r g e  s e i t h  f a l se  dcl  k i : i ,t .
For t h i s  ex,~l i I l [J 1 e , the  1974 Baltimore cost per  V C I I I C 1 I ’  f o r  I l ~~c d t . ~

-,*.~~L s  l~~5(~ (J~
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C o m m o d i t y  R a t e s  wi th  False D e c k i n g

L y kes B r o t h e r s  Steamship Co. per MTON $ 5 1 1 . 00
Cost for  False Decking  per Vehic le  30 . 25
Cos t  per  Vehic le  ( 1 5 . 4 )  ( 5 0 )  + 3 0 . 2 5  - 8 1 1 1 1 . 2 5

Total  B reak -Bu lk  fo r  40 Vehic les  40 (800. 25 )  . . . 32 , 010 .00

Commodi ty  R a t e s  w i t h o u t  Fa lse  Decking

Cost  per Vehicle $ 7 7 U . 00
Total Break-Bu lk  fo r  20 Vehic les  = 15 , 400.  00

Freig ht All Kinds Ra tes  wi th  False Deck ing

Barge  Capac i ty  f r o m  Table 2

L ykes SEABEE Barge  = 1 1 1 ) 1 )  MTON
R a t e s  f r o m  Tabl e 3 per MTON = S 19 . 00
Total  Cost  for  SEABEE Barge  ( 9 0 0 )  (19 .  00) . . • • = 17 , 100 . 00
Cost  of False Deck per Vehic le  = 30. 25
Cost  per Vehicle  with False Decking

$17 , 100 ÷ 40 + 30 . 25 = 457.  75
Cost per  Vehic le  o~ i thout  False Deck ing

$17 , 100 .i- 20 = 855. 00

It is obvious f r o m  th i s  examp le that it is cheape r to  shi p b y the  ‘ ‘f r e i g ht
all kinds ” rate  wi th  fa l se  decking . B e f o r e  a dec i s ion  is made to f al s e  d e c k
any type  of b a r g e , complete cost  ca lcula t ions  m u s t  be made,  and each  case
should be cons idered  on i t s  own m e r i t s  to d e t e r mi n e  which r a t e  r e s u l t s  in

the lowest  cos t  to the Gove rnmen t .
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