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GENERAL

1, This report summarizes the results of a study of barges
employed offshore to supplement land-based logistics in amphib-
ious operations. The study was conducted for the Naval Facilities
Engineering Command under Contract N00025-73-C-0029.

PURPOSE

2. The purpose of this study is to examine the military utility
of barges in amphibious operations, develop operationally feasible

and numbers of barges and supporting equipment.
BACKGROUND

3. In the past the use of barges in amphibious operations has
been precluded by the lack of a suitable means for transporting them
to the objective area and handling their cargo in the beachhead area.
As a result, the potential benefits of barges have not been fully real-
ized. Supplies were retained in ships until shore logistics facilities
could be developed. Demand in the early hours of the operation called
for use of floating dumps in landing craft when those craft were needed
for tactical purposes. When the tactical situation permitted, develop-
ment of shore logistics facilities began, but those operations were
characterized by beach congestion, lost cargo and slow ship discharge
rates.
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4. Solutions to these problems now appear feasible. The advent of
the barge-carrying ship has greatly facilitated transport of barges to
the objective area. Hardware now under development for ship-to-shore
and over-the-beach movement of containers automatically satisfies most
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of the needs of handling barges in the objective area. These two advances
promise significant military logistic and economic advantages by facili-
tating the use of barges in amphibious logistics. The new hardware not
only addresses the barge-handling problem, but also goes a long way
toward casing inventory control and congestion in the beachhead early in
the operation. Further, it helps solve problems of unloading the other
merchant ships in the assault follow-on and subsequent resupplies. The
barge has important potential in reducing waterfront construction require-
ments by providing covered offshore storage without tying up ships or
landing craft. Although most of the new hardware will be transportable
by amphibious ships, transport by barge-carrier creates additional bene-
fits. Utilization of the LASH or Seabee would allow delivery of an entire
array of components needed to provide the over-the-beach discharge of
any cargo from any ship, including situations of underdeveloped or dam-
aged harbors. Employed in this way the bargeship delivers a suit of
components to replace, complement or augment assets of the landing
force in discharging barge cargo, whether containerized or palletized.

FINDINGS
5. Commercial barges employed in amphibious logistic operations

offer several significant advantages over conventionzl cargo-handling
techniques:

a. Reduce required size of beachhead cargo-handling
facility (page 12)

b. Reduce or postpone effort required to establish
supply storage facility (page 12)

c. Reduce need to divert amphibious tactical vehicles
for logistic tasks (page 17)

d. Provide a logistic system that can simultaneously
handle pallets and containers (MILVAN, TRICON,
MODCON, Six-Pack) or container-size loads such
as the new Marine Corps shelters (page 18)

e. Increase flexibility in inventory control and ware-
hox)xsing of supply stocks in the objective area (page
18

f. Save physical handling steps in the ship-to-landing
force pipeline (page 18).

i
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g. Convenient dispersal of sfored exp.0sives
(page 21).

6. Barges also present several disadvantages over conventional
techniques: -

Separate the landing force from direct land
access to supplies (page 21)

Bargeship availability (page 22)

Require establishment and upkeep of mooring
and fenders for barge marshaling facility
(page 24)

May require some sheltering such as mobile
breakwaters in prolonged operation over
exposed beaches (page 25)

May be limited by barge carrier and associated
tug capability to launch and recover barges in
heavy seas (page 25}

f. May require peacetime capital outlay in barge
purchase or lease (page 26).

1. Methods of employing barges in amphibious logistic operations
can be divided logically into the following three basic options that the
commander may exercise as appropriate to the situation:

a. A shorefast causeway option, where a floating
or elevated causeway is connected to the beach
allowing land mobility vehicles to drive on and
off while extending far enough offshore to allow
landing craft or barges to come alongside and
unload.

A floating crane option, where mobile or fixed
cranes are mounted on causeway ferries, self-
propelled causeways or in landing craft. The
cranes are taken to the barge, or barges are
moved to the crane, and cargois moved from

the barges onto transfer vehicles such as trailers
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or trucks on pontoon causeway ferries or
landing craft. At the beach, the trailers
are pulled off by landing force tractors or
the trucks drive off under their own power.

A helicopter retail lift option, where nearshore
clusters are unloaded onto floating platforms,
individual loads are made up and delivered by
helicopter directly to the landing force customer,
or helicopters lift directly from moored barges.

Any of the above options can be exercised independently or with one or
both of the others. Employment of one option does not constitute an
irreversible commitment, and changes in option can be maae to fit a
changing tactical situation.

8. Existinz assets in a conventional ATG/MAB have the qualitative
capability to support a nearshore barge cluster system, including anchor-
ing, mooring, tugs, and unloading facilities. Currently assigned types

of equipment are adequate for the task; however, arrangement of prior-
ities early in the operation presents problems in actual allocation of

those assets to logistical jobs, A meore altraclive alicrnative is to deliver
by bargesmp a separate suit ot gear to handle the ship-to-shore and over-
the-beach pipeline without drawdown on amphibious assets. This alterna-
tive has the added merit of allowing all the amphibious force assets to
depart for other missions without penalizing the landing force mission, as
would now be the case. Landing force supply stocks can grow or be with-
drawn as the tactical cr political situation requires, without the logistic
burden of rapid and irreversible shore facility construction. Most signifi-
cantly, it offers options for either containers or pallets or both.

CONCLUSIONS
9. The following conclusions relative to military utility are derived:

a. Depending on individual tactical and logistical
situations, barge systems can be militarily
useful and operationally feasible during any
phase of the amphibious assault and subsequent
operations ashore,

In the following applications, barges can result
in substantial savings in manpower and dollar
cost:

PRI, PP aeA L2 we o
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1.  Terrain conditions that militate against i
horizontal construction in the beachhead !

|

4 area such as swamp, deep snow, or 3
; C extremely rugged or heavily timbered
¢ I surface . Lo

' 2. Fast moving tactical situations that call
i for frequent displacement of supply points

: 3. MAB SMLS transition to conventional |
E ' logistics ‘
4. Administrative landing in a primitive area.
g S ¢. Holding supplies in nearshore barge clusters can
- . reduce the number of physical handling steps in the

i ; ship-to-customer pipeline by eliminating the LSA
handling step.

el Sl S Ll s i e O G

1§ d. A nearshore barge system is readily adaptable to E,
mixed pallet-container pipeline and, hence, of con- g i

siderable utility in the foreseeable futvre of mixed

ioads.

e. Generally speaking, the LASH is preferable to the
Seabee for amphibious logistic support because the
LASH population is grealer, it offers easier selec-
tivity in off-loading; and at this point appears to be L
less sensitive to barge launch and retrieval in higher v
sea states. However, couplete data do not yet exist R
regarding the latter point. e

f. Ready stocks preloaded in barges offer extremely S
R rapid deployment or mobilization potential. ¥

10, The following conclusions are derived relative to operational
considerations:

. a. Employment of barge systems in amphibious
’L' logistics should be viewed as an additional range
! of options rather than as an “either-or" logistic
choice.
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Using existing commercial assets, a standard,
commercially configured barge carrier can
greatly ease beachhead congestion in the early
days of an operation.

A cargo-handling hardware suit transportable
in a barge-carrying ship can solve the long- k
standing problem of unloading the assault follow- e
on echelon and subsequent resupply increments. 3

Environmental sensitivity of barges is generally
equal to that of existing landing craft or cause-
ways; thus, barges do not impose disqualifying
new operational constraints.

ARy

RECOMMENDATIONS

The following recommendations are made:

11.

E, . a. A program of hardware development, feasibility
§  ; test and engineering test should be instituted at
an early date to provide a bargeship-deliverable
suit of hardware that will provide a full pallet-
container interface capability between commer-
cial ships and the landing force ashore, independent
of specialized Amphibious Task Force {(ATF)

b, assets.

Tests, such as those conducted with LASH barges
by NCEL at Coronado, should be continued and
accelerated, emphasizing fleet operational cap~
ability tests.

Specific studies of the cargo flow, inventory con-
trol and warehousing benefits and problems should
be conducted and interim procedures developed.

Tests of the capabilities and limitations of the
bargeship to launch and retrieve barges and other
amphibious assets should be conducted as soon as

possible.
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Techniques for bringing greater interchange-
ability and compatibility between bargeship
and containership delivery of outside logistic
components should be developed.

Factors hearing on "expedient" bargeship-
transporiable mobile breakwaters for shallow
water should be explored.
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SPECIAL SUPPLEMENT 3
NCEL LASH BARGE TESTS AT CORONADO 3

‘This supplemnent, which 1s supphed for reader background,
summarizes LASH barge tests conducted in May, June and September
1973 in the Silver Strand area near Coronado, Califorma, by the Naval
Civil Engineering Laboratory. The tests were conducted to develop a
better understanding of the capabilities, limitations and problems of
using LASH barges in support of amphibious logistics operations em-~
ploying existing assets and skills in the Naval Beach Groups.

S i

Operational support for these tests was provided by Naval Beach
Group ONE and Amphibious Construction Battalion ONE. Coronado,
California, under the cogmzance of Commander Amphibious Forces
Pacific. The Third Marine Aircraft Wing provided helicopter test sup-
port. Lease arrangements for LASH barges were made through the ?
Miitary Sealift Command. The program "Bargeships in Amphibious
Logistics” is sponsored by the Marine Corps and the Naval Facilities

R TITY

Engineering Command.

Conclusions and estimates set forth in the captions that follow
were derived by the Naval Civil Engineering Laboratory, Port Hueneme, ; .
Califorma, and the Naval Facilities Engineering Command. '
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A 30-ton cranc on a swing moored. 3-scetion causeway. 2,000 yd off-
shore was a satisfactory pallet discharge facility from LASH barges.

Causeway (offshore or shorefast) was adequately stable for this si1ze
crane and pallet-size loads. Trausfer rates between 4 and 5 min were ob-
served, with 5 mm bewng typical.

Barge motions (relatwve to the causeway) experienced at 2,000 yd oif-
shore were less than those experienced at 600 {t offshore on a shorefast
causeway. Selective landing craft unloading from scveral harges to several
landing craft was feasible with the above scheme.
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A 30-ton crane on a shorefast causeway demonstrated barge discharge
600 ft offshure. Pallet transfer rates from barge to causeway ccaft aver-
aged 4 min. Barge surge motions near the surf{ zone made mooring along~
side shorefast causeway difficult. Fendering alongside shorefast causeway
was a problem as barge motions frequently tore ship type fenders loose.
NCEL recommends 12- by 12-in. timbers lashed to the causeway. The
same 30-ton crane in an LCU, 2,000 yd offshore, was an adequate method
for pallet discharge into an LCM-8.



B BARGE STRI

3 Several barge marshaling methods were tested. Of these, the swing

b, moored "barge string” proved the most effective s terms of barge selec-
tivity and reduced damage hazard, altho:gh it requires the most space.
The barge matrix and causeway camel were ineffective because of interac-
tion of the barges with each other or the causeway camel.
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The pontoon warpme tug with twa 290-bp outhoard propulsion umts proved
It demonstrated all modes of towing

i - the most effective and versatile tug.

§' -3 (pull, push, breast) and was able to mancuver and contrel barges around

i . 7 causeways and other craft. A speed of 3.8 kt was obtamed while towing two

S barges. LASH barge tow speed 1s increased and towlme force reduced sigm-

; 3 ficantly by len: hemng towlmes (by 100 ft), because of reduced propeller
.4 backwash acting on barges. Dagonal or corner tow of LASH barges reduced )

5 towlime forces, but vielded only shight mcerease m tow speed. Tow control

H was more difficult as barge skated outside propeller backwash. Pull tow of P
. two barges n series reduced tow speed about 10" and ncreased towlme fore F.
i & about 20'-. s
e K 3.
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This mini-tug, assembled in 1 day using standard Navy pontoons (3 by 5 ft
or 21 by 29 ft) and an 180-hp engine (Model 9D200), proved effective for all
types of maneuvering and towing abreast. Pull performance was marginal
under the test sea conditions. Teame< of more than one can he used under
adverse current and sea conditions. LASH transport of the mini-tug is
feasible.

A single LCM-8 was not effective for maneuvering or towing loaded
barges and had overheating problems at the slow towing speeds.




The 40-{t utility boat was marginal for pull towing empty barges in nald
seas and unsuitable for loaded barge towimng.

The LCU (1, 000 hp) was effective in the pull tow mode and well suited to
long tows. Control and maneuversability of barges for docking, however,
were poor. Towing speeds. 3.8 kt and 2.5 kt respectively, were observed
for single-barge and two-barge (1 full. 1 empty) tows.
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Turnbuckle also added
Safety lmes for tests for safety not needed
{in future not needed)

CH-53D downwash did not cause visible movement of raised hatches,
which were secured with a wedge. No loads were lifted during the Coronado
1973 tests. Proper helicopter approach and preset anchors (about three
3,000-1b anchors) are recommended to keep barges from "skating.” Pilot
requires a securely held barge. Accordion hatch covers such as those
shown above will require a very close pass by the helo, or pendaats about
45 {t long. These folding hatch covers are not used by LASH ships oper-
ating in the Atlantic.

S-8




Poriable hardware items were developed {c facilitate operations with
LASH barges and to demonstrate the concept of a temporarily installed
“"mulitary kat. " Portable chocks or fairlead devices inserted in the corner
lifting posts reduced mooring line chafing significantly. A portable person-
nel walkway enabled cargo handlers to move fore and aft on the barge deck
with greater safety than would be possible on the 10-in. -wide LASH side-
walls. Due to limited mooring bitt capacity on LASH barges, portable
clamp-on bitts for pontoon causewass were used to provide additional moor-
ng line capacity.
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The folding type hatch covers (used in the Pacific only) can be opened in

less than 5 min with a 3. 5-hp gasoline~powered chain saw with a conversion
kit. A 5- te 6-hp saw is recommended.

PFELD 24
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Beaching of loaded or unloaded LASH barges on sandy beaches for ex-
tended periods is feasible in surf not greater than 7 ft. Retrieval of loaded
barges with warping tugs may be difficult due to sandbar buildup seaward of
the barge. The barges were retrieved by the warping tug using its stern
anchor and forward retrieving wire to a double drum winch. Up to three
warping tugs (40,000-1b pull each) were required to free a 200-ton loaded
barge left beached overnight.

S-10




TABLE 1
TRANSFER DATA ON CARGO TRANSFER RATES

No. of |Avg. Rate.
Mode Transfer Cycle Loads 1/ min 2/ Range. min

8.9 7.2t010.5
8.0 6.4 to 10.2

Crane on Light barge to causeway
moored T
causeway

" Light barge to LCM-8

4.4
4.3

Crane on Light barge to causeway
shorefast
causeway 3

Crane in Light barge to LCM-8 4.1 3.7t06.3

}28 Class I 1 ,aded barge to LCM-8 4.5 3.1t05.6 |

6
6
Loaded barge to causewav A 5 4._ 4
6
4

Loaded barge to causeway

Five-ton, 8- x 8- x 20-{t container load.

As the tests progressed. improved load spotting techniques were developed.
Imibally, the raised hatch covers imnterfered with crane movement. Later.
the 8- to 8.9-min average hift times were reduced to 4.4 min.

Seven-section causeway: crane on last or next to last section.




TABLE 2
PALLET TRANSFER TEST DATA SUMMARY

No. of | Avg. Cycle Range,
Mode* Loads | Time, min min Remarks

Barge to causeway 5 3.4 3.0 to 4.0 | Oif-loasing with
taglines

Barge to LCM-8 3.9 3.3 to 5.3 | Ofi-loading w/o
taghines

Causeway to barge 3.8 2.5 to 4.7 | Retrograde w/o
taghnes

LCM-8 to barge 3.0 2.7 to 3.4 | Retrograde w/o
taglines

*In all cases crane was positioned on a pontoon causeway of three
90-ft sections.

All loads were 2, 000-1b and 4, 000-1b concrete loaded pallets. Cargo
"handlers' and crane operators were from the Amphibious Construction
Battalion.

Amphibious construction crane is slow and not well suited for cargo
transfer.

Data from NCEL's preliminary draft Technical Note, February 1974.
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1. INTRODUCTION

GENERAL

i1 ; 1.1 This report summarizes the results of a study assessing the

: operational feasibility and military utility of barges employed in near-
shore waters to supplement land-based forward logistics installations
in amphibious operations. The study was conducted for the Naval
Facilities Engineering Command under Contract N00025-73-C-0029.

E 3 BACKGROUND

1.2 A long-standing problem in amphibious operations has been the

need to build up logistical facilities ashore early in the operation when

the beachhead is severely congested with troops and equipment. Com-
monly, in this early stage, shoreside storage facilities are not developed
and landing craft, trcks, helicopters and engincer equipment may still
be fully committed to tasks other than logistics. Even after the situation
stabilizes and these assets begin to be available, the task of building up
supplies demands a beachhead cargo capacity that is much larger than
the rate of actual consumption. For a MAF-size operation, the buildup
may call for a throughput capacity of 13,000 measurement tons a day,
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although the consumption is only about 3,000 tons. This classical
situation has stimulated interest in logistical techniques that might
ease the problem and allow more c¢onvenient scheduling of resources,
or even reduce the overall logistic burden during this critical period
of the operation. Barges in floating or beached dumps oifer consider-
able promise in this area by serving as a surge tank, which allows a
more orderly approach to the beachhead construction.

PURPOSE

1.3 The purpose of this study is to describe nearshore barge systems
and concepts that would be operationally practical and useful, to identify
the resnurces that would make a total concept of offshore cargo dis-
charge {from barges an efficient system, and to define the amount, type
and mix of cargo to be stored, along with flow rates to the beach.

APPROACH

1.4 The study addresses the problem in four steps. First, a set of

force structure models are developed for typical landing forces, with

their necessary shipping and other major assets. Next, the major
qualitative considerations are identified and discussed. These consid-
erations and the force structure models are then used as inputs to develop
an array of individual cargo handling techniques, which are feasible in
light of existing resources and major constraints. Finally, these tech-
niques are introduced into a set of scenarios that demonstrate realistic
arrangements of the individual techniques.




X PRESEARCH I1KNCORPORATED 3

CONTENTS

E 1.5  Section II identifies the maior factors that bear on the military
utility of nearshore barge clusters. In Section II, the qualitative fac-
tors discussed in Section II and the quantitative factors developed in
Appendix A are applied to existing amphibious doctrine, capabilities
and hardware. Within this framework, various concepts are presented

;f for dealing with barges and their cargo at the successive steps in the

: cargo flow. In addition, an advanced suit of hardware is postulated
4 that promises major improvement in amphibious logistics, especially 2
in the early days of an operation. Section IV structures these techniques

into typical scenarios for Marine Amphibious Force (MAF) and Marine
Amphibious Brigade (MAB) size operations and for operations that scale
up from MAB to MAF sise and which Lransition {1om a Seabotne Movile
3 Logistic System (SMLS) type to a conventicnally supported operation.
3 Section V identifies the conclusions that were derived from the study.
; Appendix A contains force structure descriptions, cargo types, cargo
flow rates, and other significant quantitative factors. Appendix B de-
scribes 2 number of promising barge-handling techniques.

g,
7

2
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II. FACTORS BFARING ON MILITARY UTILITY
OF NEARSHORF BARGE CLUSTERS

2.1 This section describes new amphibious logistic facility hardware
under development or study by the Naval Facilities Engineering Command

(NavFac) and discusses how this hardware might be employed to advan-

tage with barge-carrying ships. Finally, the apparent advantages and uis-
advantages of using barges in nearshore clusters are discussed.

2.2 In spite of their potential value in the objective area, in the past

nphibioug operationg bacance of
the difficulty in delivering them. The only practical mode of transporta-
tion was the well deck amphibious ship, which meant that barges would
have competed with tactical landinug craft for well deck space, and there-
fore would have caused a sacrifice in one area {o gain an advantage in the
other. Now, however, barge-carrying ships such as the LASH and Seabee
create 2 different situation, and barges in amphibious operations can be
viewed ir a new light.

2.3 The problem of delivering advance port facility components to
the objective avea is similar to the problem of barge delivery, except
perhaps more acute. Examples of these components are pontoon cause~
ways and warping tugs, which provide a vital interface between the beach
and amphibious ships or commercial ships. The side load positions




PRESEARCH INCORPORATED

in LSTs have been the only transport positions available for such com-
ponents, and these positions have been suitable only for pontoon cause-
ways, not for warping tugs or other port facility components. However,
new hardware under development by the Naval Facilities Engineering 3
3 Command promises significant gains by creating additional components
3 that can also be side-loaded on the LST. In turn, the barge-carrying
4 ship could considerably increase the utility of the new hardware and
open the way for advance beachhead facilities that are more capable

than in the past.

-

NEW HARDWARE UNDER DEVELOPMENT, AMPHIBIOUS PONTOON
MODULE (APM) SYSTEM

The new hardware mentioned previously, the APM System (see

ure ? 1), uges the standard NT. Pantoon mndnle as the nrimary hnild-

2.

Fien
i ing block. To provide propulsion and A-frame power, special modules
K are conceived as each consisting of two pontoons. The power inodule
‘ will contain a water-jet propulsion unit and will be used to propel a pon~ 3
toon causeway or a side-loadable warping tug. A collapsible A-frame 3

for the warping tug and a container-size module for personnel shelter
and pilot house will be developed. The winch module powering a A~
frame will be recessed. All these modules will be compatible with the

side-loadable warping tug concept. Y

y Naval Civil Engineering Laboratory Letter, 20 August 1973.
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2.5 A key component of the APM system is the elevated, or jack-up
causeway. This component can be floated to shallow water at the beach,
then jacked up to form a pier for the operation of trucks or other land
vehicles from the beach. When combined with a suitable barge-mounted

handling component that can lift containers from lighters onto trucks or

trailers on the causeway. Two principal mevrits of the elevated cause-

cpaf.
iy

way are: (a) it simplifies the crane problem, since it represents a stable
platform, and (b) it greatly decreases the risk that tl:ne causeway will
break up in heavy weather, since it is elevated above the surf and sup-
ported on firm legs standing on the bottom. The importance of this

i
or mobile crane, the elevated causeway becomes a shorefast, container- !
L
1
1

shorefast container facility in relation to barge carriers is developed
in more detail later in the report.

APM SYSTEM ADAPTED TO BARGE-CARRYING SHIP

2.6  With relatively little modification, and the addition of a baige-
mounted container crane, the APM system could become a complete
; pallet/container interface system belween commercial ships and troops
i on the beach., Such a system could also accommodate the over-the-

3 beach problem of off-loading the new Marine Corps shelters. Figure
2.2 shows a typical suit of such gear; this particular one is structured
for the LASH ship used in support of a MAF-size operation. Like the
k: rest of the landing force organization and equipment, however, the

f: specific structure of the suit would depend on the task organization

3 and the operation itself. The suit shown in Figure 2.2 contains suffi-
cient cargo-handling equipment and lighters to move the daily needs of
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a full 48,000-man MAF in combat ashore. (Supporting figures for this

throughput are developed in Appendix A and elsewhere in the report.)

2.7 A LASH ship would arrive on D+5, accompanying the assault
follow-on echelon. It would carry 40 standard commercial barges

loaded with supplies, which amount to about 4 days of supply (DOS) for
the full MAF. Its remaining 42-barge cquivalent spaces would be occu-
pied with tugs, jack-up causeways, seli-propelled causeways, barge-
mounted cranes, pontoon causeways, mooring gear and ground tackle.
This load could be put into the water within about 20 hr after the arrival
of the barge carrier, which would then be free to move on to other tasks,
When unloaded, the package of gear would constitute a complete inter-
face package to link general purpose merchant ships, self-sustaining
containerships, ampnihious <hips or cther harge carriergt

The beach end would include elevated causeways and floating causeways
that would accommodate roll-on/roll-off of trucks, or other land mobslity
vehicles. Inclusion of the crane on the clevated causeway would give the
system lighter-to-truck capability for containers or container-size shel-
ter packages. The 40 barge loads of supplies (comprising about 10% of

a typical MAF resupply stockage level) might be held as covered storage,
floating dumps, or else unloaded across the beach and the barges used

to augment causeway ferries as lighters. Upon completion of the operation,
the LASH recovers the package in about 20 hr loading time and is again
free to move on to other missions where a merchant ship-to-landing
force capability is required. A major share of the scenario material
that follows is keyed to use of such a suit of gear.
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IMPORTANT CONSIDERATIONS IN NEARSHORE BARGE CLUSTER
UTILITY

Employment of nearshore barge clusters in amphibious opera-

; 2.8
1 tions has certain apparent advantages and disadvantages and raises

several questions which, at this point, must be taken as disadvantages.

Among the apparent advantages are:

Reduces required size of beachhead cargo

1 handling facility

Reduces or postpones effort required to
establish supply storage facility

Reduces need to divert amphibious taetical
2s),

-*;
H fon waSasi i Son .
vehicles for legistic tusks

Provides a logistic system that can simul-
taneously handie pallets and containers 3
(MILVAN, TRICON, MODCON, Six-Pack) 3
3 or conlainer-size loads such as the new

Marine Corps shelters

Increases flexibility in inventory conirol and
warehousing of supply stocks in the objective

area

o, " el
8 FR g i e el g

f. Saves physical handling steps in the ship-to-
landing force pipeline

g. Facilitates convenient dispersal of stored 3

explosives.

AR S R s e e ety
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3 2.9 Employment of nearshore barge clusters has certain apparent

disadvantages. Several of the major ones are:

Separates landing force from dirvect land

access to supplies

Bargeship availability (LASH or Seabee
ships}

Requires establishment and upkeep of
'iﬁoorings and fenders for the holding

facility

3 May require some sheltering such as 4
: mobile breakwaters in prolonged opera- :

tions over exnosed heaches

May be linnted by barge carrier and asso-
‘ ciated tug capability to launch and recover

barges in heavy seas

May require peacetime capital outlay in

barge purchase or lease.

2.10 The following paragraphs address in more detail each of the
advantages and disadvantages cited above. Actual testing by the Naval

Civil Engineering Laboratory (NCEL) has provided valuable empirical
data and insight into the real-world problems of barge clustering. Much
progress has been made in the NCEL tests, but much yet remains to be
done. To that extent what appear to be advantages and disadvantages at
this point remain to be validated in later actual operational tests.
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Apparent Advantages

2.11  Reduces Size of Beachhead Cargo-Handling Facility. Conven-
tional practice gives a MAF about 45 days or more of supplies on hand
as soon alter the initial landings as those stocks can be built up. The
assault cchelon arrives first with about 9 days of supply (DOS). Gener-
ally these 9 DOS will have been moved ashore by D+4 or D+5, when the

assauli follow-on echelon arrives with about 43 more days of supply.
Since the first resupply increment of about 90, 000 tons is normally

expected to arrive about D+15, it is necessary to move about 43 DOS
3 through the beachhead cargo-handling facilily in the 10 days belween

- D+5 and D+15, for an average of about 4 days of supply per day. Thus,
the cargo-handling capacity of the beachhead facility must be able to

accommadate that gh throughpu! to permit the regqumred buildun,

3 Based on the figures developed in Appendix A, with a MAF day of
supply at 3,220 measurement tons, 4 days of supply per day is almost

13, 000 tons throvshput per dav.

2.12
the storage area builds up automatically as the barges are discharged
and marshaled. The beach need have only a throughput capacity equal
to the consumption rate, or about 3, 220 tons per day. Tigure 2.3

illustrates the magnitude of the difference in resources required for a
13,000-ton throughput capacity and 3,220-ton capacity.

On the other hand, using nearshore barge cluster techniques,

iy

2.13  Reduces or Postpones Effort Required to Establish Supply Storage
Facility. The 45 or more days of supply discussed above not only have to
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. Conventional Beachhead Throughput
3 {LSA ashore) Required: 13,000 Tons
E - per Day

. LsA
3 13,000 Tons o
_ per Day Ashore 3,220 Tons per Da>

gt

3 Barge Cluster
-4 (LSA afloat)

Beachhead Throughput
Required: 3,220 Tons
per Day

LSA Afloat ;5// / 3,220 Tons per .Y)a;>
!

’“( 2839

o
23
E:
‘

FIGURE 2.3

SUPPLY PIPELINE
{D+5 to D+15; 43 days of supply tc off-load and store in 10 days)

13
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3 be moved across the beach, but they must be stored somewhere until
N ' requested. This means constructing a facility that will permit stack-
g ing of pallets or containers, with sufficient separation to allow access
to loads. It also requires a surface that will allow truck and forklift

operation. Table 2.1 shows comparative costs for constructing such a
facility and for purchasing barges to store an identical cargo package.

It is noteworthy that the overall construction cost ashore is

2.14
higher than the parchase cost of the barges. In addition, the barges

represent a rcusable investment, where the shoreside horizontal con-

struction must be abandoned and new facilities constructed as the tac~

tical situation moves to other areas.

2.15 Table 2.2 shows the approximate numher of man-hours reguired
o construct the shoreside facility that ultimately would be required in
the conventional operation. The approximately 2.7 million square yards

of expeditionary horizontal coustruction require about 947,000 man-hours.

This is roughly equivalent to the man-hour effort needed to clear, grub
and grade 63 mi of two-lane dirt road, then clear it in front of a convoy
every day for 14 days. It does not appear realistic to conduct an actual
operation where all shoreside horizontal storage construction is replaced

by nearshore barge clusters. However, the numbers underscore the
fact thot the shoreside construction effort required is very great.

s Therefore, any savings in that effort can pay off ir making Naval Con-
struction Battalion (NCB) or Marine Corps engineer effort available for
other critical jobs. Temporary use of nearshore barges would buy time
for shoreside storage construction. To the extent that shoreside stor-
age can be shifted to nearshore barges, substantial savings in doRars

ol

and man-hours result.

14



«yoy 29d §1503 LIIT ORLIIE PUL tgsep Jad SIRISUIN VISP O £

puat YORA ‘RISSEP f1ddns jo peaxds 0PN

A
- .,. ‘ ApUMe © 57 INSIT UL “gypd pRE (Y €/1) aVIK oW WO} JUIIDHI P YIWOS B UOLISOUILOD DESUR uoyitzieTiio poUTiWEINS ¥ 81 (navY8 /3
. *yuateaInba Aydoos o3¢ saJn3(} 1802 1Y) oYarq HeVTE 30 £ pordud oy 9314} Inoqe I 000 ‘2318 1% pajewpisd 3310q 23qeaT 10 1800 \m.
“ + .
. OT-NQ DVIAYN T Aupooudug 1900 TON3ANEU0D AFTITIA TERUEIY TSSC ‘purwwo) Supa0dvdua SARIIYL 1eaty ‘AaeN o3 )0 .cusﬂwﬁwm i
- 1 91°9L2 697281 000‘Eve e 0°C6C 0'6LY g3 $9L 520094 ‘8¢ 262°LEL'2 100L
.. k £07ESt £0°esY l@.co.mpn.h LIl 81°¢29 n w\ﬂlnunl.nno L£2°4¢0°08 200°121'2 co:EaEcwH.
§S"LS¥ 25251 508836 VY €°L92 { L7932 1688 L1goeL's 082°919 (UORT w5a}) 032¢0 L)
Addng o skec st VL
s §¢°LLe , 09255 go.qmo.v 0°68 81°6LY £0°59% 9£6°019°8 L11°800 159
2 3 L st gL 8y b oortote‘y j A4 81°€29 g 81°¢29 £L2°v9'9 LY ILY uopyIr .ty
2465 viear | oooaree g 870 "L ose | 468 2007 566°1 | OLL'og1 __ j(uomn tooy odaes £ig
] Aiddrs jo sk 08 (27p1 B/1) GV
K 18760 10°151 000°910°2 0°9¢ £8°56¢ L6 882 LYE061'C L08°532 1e10L
) E 86°1¢1 [ 2] ooo.lgv. 9'8 m—‘.mwlo.l,v |\m|mm.,—np oaw”mww.n LLo‘191 uop UMY
$6 L¥E 66°6¥1 orpt b’y brLe &9 0688 L6y ule 082°%9 (uopjunuILE $531) ozied A3Q
. 21ddzg jo $avd ot (<) GVIY .
uoy, jaoys 32d | ¥diied x0d 1z odawyy 20d sjuaeainba uoy Ho4s FEIICA /Tpsbs pibs . AP 9220
150D 9dseg 1800 931xg 000°95S adaeg HSY1 J2d 1500 233 150D /o1 ¥iS ‘yopILNIISUSD
e 350D paanboy UOJIINALUY | UORINIIBUCD it 150D vday oBeI01S
1 jo "o pasinboy

VAUV AOVHOLS TAISTYOHS HOJ SISOD UvVIT
1°¢ dIIVL

GaLVEOSHCOINI IUW—(NWU“

stass

g3ouvd 0 LSOO ASYHIENL SNASYIA NOLLONYELSNOD

0Q FALLVEVAWOD

o

N r &
S p .s. o St
.

L,

15

At Sy

5




'yV gy, #28

01"V JiqeL 98

*SANCY-UEW OEGE *0 $ROGY So3nbax 93eI0}s UORjURUILYE JO PA b SO

SFIROY UV ZCGH 0 IR T 502nLIT 0320 LIp J0) UORINISULD BILC a8vI018 Jo pk bs euO
“UOTIONAILTIOY T IE ILEI0)E PA BS 10 '#Y J00qe £33 UopjUNIWY JO U0} JI0YS UG

“Lopionsued TaIT 9362038 pA b §13°9 noqe §231abad U0j JUIWIINSTIW YOTI
'pS be gg 1 = 1011ed 1 = U0} JUAWIINTLIW T JUpWNISY LOJIINAISUO T 2503098 30 pA DS 527 10qe $a4ynbos o3and £1p Jo piek alenbs O

5567 Jequiddag ‘1-01-101 WA

ETOG POLISEEUN K (U115 90% PUB (EITuDIY, e U IS TR E T DIOT (Ra035;0 DS Ay 9y} Jo judundedaq ‘s10idenbpray

@R aa s s

= W

z80°T¥9 L614608 | 280°121°2 082913

Sb¥ 'Sy siL‘ee s61'sth Sp1'86 Addns jo sitp §¥ TVIY

218041 6eL'Ly | ave'nay

0LL‘0es 03L'01 04 orL’ot 08L°1Z | Atddne jo s£vp 08 (VI S/1 @Y

yLE'BS 1081 LL0*191

082°%0 09D o'y [24 & 0£2'01 A1ddns jo s&ep 0F (=) VIX

. B - . —rig? ) ‘
280°L1 18L°9 W.ru Ly ¥69°61 /z 073 [z 10 1 \HE— 13

£iddns jo Lep T IVIN

. . . . -
¥69°S 8822 (21 3108 4 \Mnsn \mhnn \moﬁ.

A1ddns jo Aep 1 (IVIY £/1) GYIN

9861 090°Y 698°s wie /7881 /5 Vo1 /e ne

A1ddns Jo £2p 1(-) AV

/cyonm | /% IothC /7 /7 Bl o ey wonN | (LopjLiwLE 19497 83304
Lnawy STl Lauy P © QWY | 6335 MWD -nwty | swop odad
$s97) $391) vaC i4q
odaug £ [2 10 ¢}
A Do * R
190415U0D O PANOH-ULIN ._o:uawmcwu m“ﬂﬁﬂuoum S0, J30uS SUOJ, JUIWDINSLIN

/TAVIN NV (IVIX /1) IVIN ‘(=) EVIN YOI
SLNIWIUINOIY AOH-NVIN ANV NOLLOAYLSNOD VAUV AOVIOLS

¢ UMYgVL

Q3LYUOJUHODNI HONVYI3IS3Ind




PRESEARCH INCORPORATED

2.16 Reduces Need to Divert Amphibious Tactical Vehicles for

3 Logistics Tasks. In most beach gradienis the LST requires pontoon
causeways to connect to the beach and discharge its cargo. Although

the causeways themselves can be delivered side-loaded on the LST, 3
warping tvgs needed to set anchors, maneuver the causeways and marry §
them up cannot, with current hardware, be delivered in this way. In-

stead, well deck space in amphibious shipping is required for this trans-

port. Since well deck space is almost always at a premium, transport F
‘,[ ) of warping tugs must be at the expense of critically needed landing craft.
Further, in many situations the maximum number of causeways trans-

. H portable by assigned LSTs may be short of the actual requirement for
ferries and LST links to the beach. -

2.17 A secend long-standing nrohlem arises when the amphibious chips,
with their landing craft, may be required to depart from the objective

; area to make a turnaround trip with additicnal forces or to perform other 4
' missions. In this situation there is not yet a satisfactory solution to the 3
problem of lighterage to move landing force supplies ashore from mer- 4

chant resupply ships. However, once the commercial barge carrier
ship enters the picture, ccupled with the new hardware under develop-
ment, a highly satisfactory and relatively inexpensive sclution appears.

g A it g

E By using the barges as lighters, maneuvered by LASH- or Seabee-deliv~

el Plaas,

ered warping tugs, mini—tugsl/ or self-propelled causeway sections,
the ATF can then depart with its landing craft without penalizing the

oyl

e
O

\ 5 - Y A mini-tug consists of a standard 180~ to 290-hp outboard engine I
; mounted on 2 3-ft x 5-ft pontoon agsembly, as shown in the Special b
3 Suppiement.
a i 17

X
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operational effectiveness of the MAF ashore. In short, introduction of
the barge carrier, augmented with new gear now under development,
means that a substantial logistic 16ad is removed from amphibious land-

ing craft, freeing those craft for tactical missions.

2.18 Provides a Logistic System That Can Simultaneously Handle Con-

tainers and Pallets. All LASH ships have a provision for container

handling, and 14 of the 20 U. 8. flag LASH ships currently in operation
or programmed have a container gantry installed. Thus, one of these
ships, working with the new elevated causeway equipped with a container
crane, gives the amphibious forces a system to move contamers all the
way from the hold of the LASH ship onto irucks or trailers on the beach.
The system could handle both containers and pallets simultaneously, but
would bring a lngh degree of flexibility to the lovistics ayatem with its
ability to handle mixed container~pallet loads.

-

2.19 Increases Flexibility in Inventory Control and Warehousing of

Supply Stocks in the Amphibious Objective Area. Floating stocks in near-

shore barge clusters can be readily recovered and relocated in case of
termination of the operation or a change in the situation. Since the stocks
are already in lighters, the task of repositioning them is much easier than
relocating shore-based stocks.

2.20 Saves Physical Handling Steps. By holding the barges offshore

uatil their cargo is needed, one off/on-loading step is elimnated from
the material flow path. Figures 2.4 and 2.5 illustrate two handling
arrangements. In both cases the handling at the shoreside logistic sup-
port area (LSA) is eliminated. At 3,200 pallets per day required for the

18
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MAF, taking each pallet as two forklift operaticns (one to unload at

the LSA, a second to reload the pallet later when the cargo is needed),
about 6, 400 forklift operations daily are required at the LSA. Assum-
ing a forklifl moves one pallet every 3 min, about 20 forklifts, each
working 16 hr per day, are required to perform this step at the LSA.
Therefore, to the extent that a share of the resupply stocks are held in
floatling barge dumps, a corresponding share of the 6,400 daily forklift
operations would be saved.

2.21 Convenent Dispersal of Stored Explosives. The ability to dis-

perse individual ammumtion barges throughout the offshore marshaling
area representis a significant featvre of barge storage. In the LASH
barge over 7 {t of the 14-ft-high barge is underwater when the barge is

lended with maost types of ammanition  Precise quantity-distaace

..... £ “ QistAr

for barges in different arrangements have yet to be developed, but it
appears that dispersal or rearrangement of anchored barges can be done
more quickly and easily than would be the case with ammunition stored

in dumps ashore.

Apparent Disadvantages

2.22 Separales Landing Force From Direct Land Access to Supplies.

Several factors bear on this disadvantage. Among these are the reli-
ability of the mooring arrangements, the nature of the weather and the
sea, and the general beachhead conditions, Obviously, the possibility
of very heavy weather poses a2 more serious threat to anchored barges
than to shoreside stocks. Similarly, conditions that might preclude
operation of landing craft, tugs and lighters would not necessarily
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preclude the operation of trucks from shoreside LSAs. On the other
hand, barges anchored offshore may present a preferred alternative
to shoreside storage, when the terrain is swampy, heavily forested,

or otherwise difficuit.

2.23  The matter of military security of offshore clusters is not clear
at this point. Though barges anchored offshore offer good mortar or

rocket targets, or targets for swimmers, shoreside dumps are similarly

vulnerable (much ammunition and supplies in Vietnam were lost to sap-
per and rocket aitacks). In general, however, it is expected that the
degree to which the landing force commander will be wiliting to position
his supplies offshore in barges will depend upon his confidence that the
supplies can be protected and that they will be available when he needs
them. Until experience has been gained to demonstrate that he can rety

on floating LSAs, they will be useiul mainly as temporary storage points

and as surge tanks to ease the peak pressures on veachhead logistic

facilities.

’ 2.24 Bargeship Availability., This problem is not altogether unique to
‘ ' barge clustering; rather, it is an extension of a long-standing problem
in amphibious support operations. Existing concepts depend heavily on
| commercial shipping to carry out amphibious operations, since amphib-

3 ious shipping alone is not normally available in sufficient numbers to
' - deliver entire landing forces. A MAF, for example, anticipates that
i over one-third of the landing force, the assault follow-on echelon, will

be delivered by commercial shipping. In most circumstances a MAB

also calls for merchant ship augmentation to compensate for a shortfall
in amphibious shipping. This existing situation carries a certain mili-
tary risk, since short of total mobilization, it is not possible to predict

R g gt
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with accuracy what types of shipping will be available at what time. In
other words, it is difficult to earmark specific ships to be pulled from
the mercham fleet for contingency 'support. A more likely situation is
that the military must make do with whatever can be made available on
short notice. All this means that a requirement for a special kind of
commercial asset, in this case a barge carrier, is less desirable than
one where any commercial ship would serve. On the other hand, a barge
carrier has unique advantages that tend to balance tlus situation. If a
barge carrier is equipped with tugs, mooring gear and other components
for a ship-to-shore interface with the landing force, ;t is only needed
for a single delivery, after which it can return to its commenrcial opera-
tion. Jts ability to unload its entire cargo of barges in less than a day
underscores this feature. In addition, having delivered this package,
the landing force now has a substantial merchant ship interface witheut

drawing down on amphibious ships or craft.

2.25 At the present time 23 barge carriers are in operation or pro-
grammed for operation in the U.S. merchant fleet by 1975, Although
the number of barge carriers are projected to remain the same, the
numbers of general purpose cargo ships and non-self-sustaining con-
tainerships are projected to diminish. However, the accuracy of cur-~
rent projections with regard to general purpose cargo ships is open to
question. At the present time, the shipping indusiry has not yet steadied
down, following the advent of the containership and the barge carrier,
and the precise future of the general purpose ships is not clear. Itis
expected that some will be retired as unprofitable, some will be con-
verted to other special purposes, and some will continue to be operated




PRESEARCH (NCORPORATED

on runs where the containership is not suitable. The projection of con-
tainerships and barge carriers can be made, however, with more reli-
ability.

2.26 Estimates for 19801J put the total number of containerships and
barge carriers at 82, Of this number, 23, or 39%, based on ton-mile

productivity, arc barge carriers. The point to be made here is that
projections for the future show that barge carriers will comprise a

3 significant share of the U. S, merchant fleet and, therefore, are
reasonable candidates for augmentation of ampl.ibious assets. The
disadvantage of specialized commercial assets is therefore somewhat
balanced by these other factors.,

2.27  Requires Establishment and Upkeep of Mooritus and Fenders for

i the Dary ¢ hiasshaliuy Facilily, Ailrhoug) conventional amphibious doctrine

' : already calls £oi boat havens, pontoon causeways, boat maintenance facil-

) ities and traffic control agencies, the installation of nearshore barge clus-
ters would increase the scope of this nearshore activity. Surface craft
would likely be needed to marshal, moor and shuttle barges. Anchorages
would be needed and variable weather conditions would call for special atten-
- tion to the barge clusters. On the other hand, clusters would replace cer-
tain shoreside LSA cargo handling and to this extent, resources would be

% ,"' 11 bkl

Yy This estimate is based on ships now in the active fleet, under con-
struction and on order, assuming a ship life of 30 yr. No attempt
is made to predict future changes to shipbuilding programs that
might occur through changes in market factors, trade policies, and
economic or political conditions.
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saved in the beachhead. These resources might logically be made avail-
able to pick up at least part of the new nearshore load. For example,
quantitative examinations of the cargo-handling problem indicate that
preparation of ammunition storage sites in barge clusters requires fewer

mar-hours than construction of shoreside LSA storage.

2.28 In sum, establishment of nearshore barge clusters will require

effort nol now needed 1n the conventional operation, but will elnninate
or reduce some effort that is currently required. One expects the net
effect to be that oifshore clusters resull in some savings in overall
effort for reasons cited earlier.

2.29 May Require Some Sheltering Such as Mobile Breakwaters in Pro-

longed Operations Over Exposed Beaches. Mooring of individual barges,

or ciusters of harges ofisnore appears Lo present no probiems that are
substantially different from those of mooring or anchoring individual ships
or craft of similar displacement. However, there are questions on the
sizes and types of anchors, cables, buoys, moors and fendering gear re-
quired. What size tugs are able to mancuver what number of barges under
what sca and wind conditions? Under what conditions will breakwaters be
required and what type? Actual tests aimed at answering these questions
have bcen conducted by the Naval Civil Engineering Laboratory, Port
Hueneme, Califorma, and more fests are anticipaied. Data collected by
NCEL thus far are used extensively in this report in those sections ad-
dressing specific concepts or operational problems.

2.30 May be Limited by Barge Carrier and Associated Tug Capability

to Launch and Recover Barges in Heavy Seas. The Military Sealift Com-

mand has a continuing program to collect actual data on sea conditions
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during launch and recovery of barges. Definitive data do not yet, how-
ever, exist. A major difficulty in this cffort is the nature of the com-
mercial environment in which the ships normally operate. Barge launch
and recovery operations are carried out in sheltered harbors of major
seaports, where sea state is not customarily a consideration. The com-
mercial operalor 1s more preoccupied with quick and safe barge handling
than with what his upper limii of sea statec might be. In past operations
supporting government activities, barge discharge was stopped during
conditions of 8-ft to 12-ft seas. This may present a working upper limit,
but it is not certain that the same decision vzould have been made in an
actual amphibious operaticn. Pacific Far East Lines has carried out load-
ing and discharge operations with LASII ships in 5-{t to 6-ft scas with about
25 kt of wind. Y However, the vpper limil of sea conditicns for bargeship
opevation has not vet been definitely eciallished and must, therefore, be

considered an unanswered question and a possible disadvantage.

2.31 May Require a Peacetime Camial Qutlay in Barge Purchase or

Lease. LASH barge population in the 1980s is projected from 2,000 to
5,000 barges. What this number actually turns out to be will influence
the requirement to lease or buy barges for mililary purposes. If barge
population is high, and relatively large numbers of barges are available
for lease on short notice, it may not be necessary for the government

to buy barges, or to lease them on a long-term basis as insurance against
an emergency. But if the worldwide barge population is relatively small,
and most are fully occupied 1n commercial operation, some purchase or

Y Commander, Military Sealift Command, letter to COMNAVFAC of
22 January 1974,
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long-term icase might be needed. Asnother factor in this question is

the extent to which productive use may be made of barges in nonemer-
gency conditions. For example, if one or more barge carrier ships
were leased on a long~term basis for military use, and those ships
could be productively employed by the government, the requirement to
lease or buy barges as insurance against emergencies would be reduced.
At this point 1t is not possible t¢ predict with certainty the actual world-
wide barge population, or to forecast government actions in the future
regarding long-term lease of @ barge carrier. Until more specific in-
formation becomes available on these matters, this must relaain an

unanswered question.
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. BARGE LOGISTIC SYSTEM
OPERATIONAL CONCEPTS

3.1 1a this section. the gualitative factors discussed in Secion I

and the quantitative factors developed in Appendix A are applied to

existing amplubious doctrine, capabilities and hardware. Withir this
framework, various concepts are presented for dealing with barges
and their cargo at the successive steps in the cargo flow. Further,
the advanced suit of hardware, postulated in Figure 2.2, is intro-

duced in several hypothetical situalions.

GENERAL

3.2 Even without a specialized suit of cargo-handling gear, the
barge-carrying ship brings a number of new capabilities to the am-
phibious operation. It is capable of discharging its own cargo with
only minor exterior resources. To discharge its cargo and Gepart,
the barge carrier requires only enough tugs te get its barges clear
of the ship and secured in a temporary {fashion. As identified in
Appendix B, the warping tug, the LCU or LCM-8 all have certain
capabilities as tugs, and are available in the conventional amphib-
ious operation. These tugs need only be diverted from other mis-
sions briefly to reposition the barges. The general purpose ships
and containerships, on the other hand, present a more demanding
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problem. These types of ships require lighters for discharge of
cargo. I landing craft are used as lichters, a new problem is
created in what to do with the car};o in the lighters. It must either
be moved ashore promptly, which calls for early beachhead grep-
aration and additicnal handling there, or else the landing craft are
rendered inactive by the cargo they now have embarked. Generally,
it would be necessary to hold the ship in the amphibious objective
area (AOA) awaiting a time when highters can be made available and
beach facilities have been sufficiently developed to allow across-the-
beach unloading. Here the barge carrier can make a unique contribu-
tion, since its cargo is already packaged in lighters which, when
discharged, automatically become covered storage facilities,
requiring a minimum of care rnd attention and imposing only a brief

R R N P G
UT AR 1UL WD,

3.3 A limitation of the barge-carrying ship, mentioned earlier, is
its possible sensifivity to weather and sea conditions. Both the LASH
and Seabee are designed and built as commercial vessels and are meant
to operate with commenrcial-type port facilities, including sheltered
harbors. Since it is not reasonable to expect all future amphibious
operations to be conducted in sheltered waters, the ability of the barge
carrier to launch its lighlers in higher sea states becomes an important
military consideration. The current data collection and the engineering
analyses being conducled by the Naval Civil Engineering Laboratory will
broaden the base of knowledge. In this regard, however, the key ques-
tion is not whether barges can be launched offshore in extreme sea con-
ditions, since this might also halt all small craft operation and sharply
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curtail any amphibious operation. A more pertinent question is whether
the ships can launch barges in the same conditions that landing craft can

: operate or, if not, at what point barge launch is not feasible but landing
. eraft operation can continue.

3.4 Il is not essential at this point to isolate the particular
exireme set of sea couditions that prevent barge launch. Even with-
out this informaticn, it is useful to examine in detail the military
and operational impact of the barge carrier in conditicns where it
is able to launch barges. There are many conditions where opera-
tion is entirely feasible and m those conditions the barge ship opens
up a number of unique military possibilities that were not present
before. This portion of the report addresses barge logistic system
operation in those situations. The material presented below on
3 parge launch and retrieval, clustering, towing and mooring tech-
. niques was developed from the more detailed information provided
in Appendix B.

BARGE CARGO DISCHARGE

3.5 The following paragraphs identify three major logistic options
i for unloading barges and/or moving their cargo across the beach. The
#aree options are discussed and the relative advantages and disadvan-
G tages of each are presented. The techniques are based on: useofa
-4 shorefast causeway, either floating or elevated; a floating crane, mounted
on a causeway ferry or in a landing craft; and helicopter retail unloading
where the cargo is moved directly from the barge to the landing force
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customer. The three are not mutually exclusive and any single option,
or any combination of options might be exercised, depending on the local
situation.

Shorefast Causeway Option

3.6 Within {he framework of existing hardware, that is, assuming

a LASH cargo-handling suit is not available, pontoon causeways, side-
loaded on LST, would be delivered to the objective area. These are
launched inlo the water, assembled into a {loating cailseway pier, beached
and anchored. If the LST is to be used as a floating crane plaiform, or
if the LST's own cargo is to be unloaded, the bow ramp of the ship is
lowered onto the cauceway and the vehicles are driven ashore. In this
arrangement, barges are tieg up alongside the shin and unloaded as
shown in Figure 3.1. The ship's booms or a mobile crane would be
used to lift cargo from the barges onto trucks or flatbed trailers on

the main deck, or through the hatch on the main deck onto trucks below,
which are then dri:ven ashore over the causeway.

3.7 In situations where the causeway is used only as a barge unload-
ing terminal, the causeway is employed as shown in Figure 3.2. A small
self-propelled crane, of the type organic {o Shore Party units, Naval Con-
struclion Battalions or Marine Corps engineers, is uged to unload pallet-
ized cargo from barges that are tied alongside. The crane lifts the cargo
dirvectly onto truck or trailers. The causeway might be configured with

2 T-head at the end, which allows two cranes to operate simultaneously,
while providing a working area and vehicle turning and maneuvering area.
The length of the causeway is determined to some extent by the draft re-
quired for a fully loaded barge (about 9 ft in the case of a LASH barge)
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and the distance offshore that would permit the work area to be clear of
the surf zone. In addition, however, the length of the floating causeway
will be determined by the beach gradient and the LST draft, which is
about 16 ft at the stern.

3.8 In those situations where a barge cargo~handling suit is available,
a high capacity container crane mounted on elevated causeways would he
included, along with the elevated causeway sections to build up an ele-
vated pier. An cxample is shown in Figure 3.3. A principal role of the
elevated causeway is to provide a stable platform for operation of the
large container-capable crane and for vehicle roll-on/roll-off. Land-
ing craft and barges would be brought alongside, but it is not envisioned
that the pier would be sufficiently heavy to accommodate ships alongside.
The addition of dolphins, however, and employment of spread moors for
a ship moored close by could extend the causeway's capability to unload
a ship. The installation of dolphins would normally be considcred part
of an advance base development effort, occurring after the completion

of the ampibicus cperation.

3.9 In initial installation, causeway sections would be floated into
place with warping tugs or other tugs as shown in Figure 3.3. The
sections would then be elevated to form the pier. This facility, with a
T-head (see Figure 3. 4), would allow installation of two cranes, one
large and one small, and could thus simultaneously accommodate one
paliet and one container station or two pallet stations. Crane cycle

time and lift rate for a crane mounted on a floating platform and a fixed
platform are given in Table 3.1. Table 3.2 shows the crane-hours
required to lift 1 day of supply for three different force sizes, in several
different cargo and crane configurations. Table 3.3 translates these
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FIGURE 3.3

BUILDUP OF ELEVATED CAUSEWAY PIER AND
UNLOADING OPERATIONS WITH HEAVY
CRANE FOR LIFTING CONTAINERS
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TABLE 3.1
CRANE LIFT CYCLE TIME AND LIFT RATE

3 Operation Cycle Time Rate
. Crane on clevated pier
5 Containers* 6 min/container 10 containers/hr
Pallets 4 mun/2-pallet bit | 30 pallets/hr
:f Crane ¢.: floating
. causeway or LCU
Palicts 6 min/2-pallet 1ift | 20 pallete/hr

*Descriptive Statistical Summary, OSDOC II, Table, page 8.

gty

37

s

33

o

L -
.
'

o




PRESEARCH INcorRPORATED

TABLE 3.2

DAILY CRANE-HOURS REQUIRED TO LIFT
1 DAY OF SUPPLY

Heavy
MAB Lighi
Operation MAF (1/3 MAF) MAB

54.2 22,2

Crane on floating cause-
| way or LCU, all pallet-
ized

k- Crane on elevated
4 causeway

37% containerized
carso

Coniainers . .
Pailets . 22.
Total . 2

18.5% containerized

cargo

. Coniainers 3.1
Pallets 88.3

Total 91.4

All palletized cargo
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"4 TABLE 3.3

NUMBER OF CRANES REQUIRED FOR
CARGO LIFT CPERATIONS

Heavy*
MAB Light*
Operation MAF* [(1/3 MAF) MAB
Crane on floating cause- 13.6 4.5 1.9
way or LCU, unloadmng
palleis
Crane on elevated
causeway
! 377 contuinericed
-y cargo 6.2 Z.0 0.8
. 18.5% containerized 7.6 2.5 1.0
cargo
E All palletized cargo 9.0 3.0 1.2
r . * Figures assume 12-hr work day for crznes, Delailed

development of force structures and resupply profiles for
these three typical forces are presented in Appendix A.

s
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data inlo total number of cranes requ red for the various arrangements
and force sizes, if all dry cargo for a full day of supply is moved by
crane. Since other options would probably also be exercised simultane-
ously, the numbers presented in Table 3.3 coastitnte upper limits, and
actual requirements would likely be somewhat less than the {igures shown.

3.10 The shorefast causeway option, either floating or elevated, has

PRESEARCH INCORPORATED

several important advantages:

It allows economcal use of assets. Barges,
rather than landing craft, are used as offshore
storage points and surface transfer vehicles.
Trucks are employed in land transport rather
than as transfer vehicles 1n landing craft,
crancs can be conveniently used in the cargo
terminals, and propulsion units such as land-
ing craft are not tied down in loading and un-
loading operations,

It can be employed on a2 himited scale with

exisling assets.

1t is well suited {o wholesale cargo movement

enroute to a shoreside LSA.

It is directly comp~’ r.e with elevaizd cause-
way hardware, whicn facilitates use of high
capacity cranes, easier unloading of barges
and other transfer vehicles and is less sensi-
tive to sea conditions than a floating causeway.

40
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The shorefast causeway option also has several disadvaniages:

In the case of the floating causeway, cargo
handling is sensitive to conditions in the

surf zone, and it requires continuous tend-

ing of anchors and causeway hardware.

It requires preparation of a beach terminal

for cargo handling.

c. Installation of elevated causeways will re-
quire effort by Navy Construction Battalions. Y

Floating Crane Option

intnnAnd A~ A
= CuliCh CiaGaior

3.12

©
par
(&)

Tn thic ontion v,
-nthlg oplicn, carg

cranes mounled in landing craft, on causeway sections, or, when avail-

able, on seli-propelled causeways. The cranes are moved to the barges

which are cither clustered or tied up alongside moored service platforms.

Flatbed tra:lers or trucks are loaded in landing craft or onto causeway
ferries at the beach and taken alongside the fioating crane, which then

unloads the barges onto the trailers. After the trailers are loaded, the

landing craft or ferries are beached, the loaded trailers are moved ashore

and empty trailers are moved aboard. Two typical arrangeiments are

shown in Figure 3.5.

y Although the magnitude of the effort is not great, it does represent an
additional task for the NCB personnel at a time when they are tradi-
tionally hard pressed. NCEL estimates that 12 men will require about
3 hr to elevate each causeway section, on the average, with a slightly
longer time to elevate the first section.
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FIGURE 3.5 .

PALLET CRANE MOUNTED ON LCU AND
ON PONTOON CAUSEWAY
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A q 3.13 Flatbed trailers used in the study are the M18-Al, the M127-A2C
. and the M172-A1. A typical loading configuration is shown in Table 3.4
and a plan view of these configurations is shown in Figure 3.6. Cargo
shuttle operation cycle times are given in Table 3.5. Table 3.6 shows
cycle times, rates, and craft-hours for each force, and each landing
craft, calculated on the basis of number of pallets loaded onto a landing
craft, and the number of trailers to be driven on and off the landing
craft. An assumption of 12 hr average service time per day was made
{o construct Table 3.7, which 1dentifies the number of each craft neces-
sary to move 1 day of supply. Interestingly, the LCM—B, although much
smaller and normally available in much grealer numbers than the LCU,
is about 80% as effective as the larger craft in this specialized role.
This is because the productivity cf the craft at short distances is pri-
marily a function of loading and wmloading time and the vse of the smal-

jer cratt results in a more balanced flow of vehicles to the shore,

3.14 The primary advantages of the floating crane option include:

f:; a. It is expected to become available early in the
< : normal sequence of events in an amphibious
: - operation. As soon as the beach has been suf-
: ; ficiently developeda to allow rolling stock to drive
3 out of landing craft and across the beach, float-
f g ing cranes could begin to unload barges and move
cargo ashore. Although floating or elevated
i , causeways might also be installed early in the

sequence, under normal conditions it is expected
that the beach could be made trafficable for
vehicles before causeways could be installed.
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LCM-6 with one M118A1 semitrailer

(E=T)

LCM-8 with one M127A2C semitrailer
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FIGURE 3.6

TYPICAL FLATBZL TRAILER CONTIGURATION IN VARIOUS
LANDIMG CRAF1 AND PONTOON CAUSEWAY FEI'RY
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TABLE 3.4

TYPICAL CONFIGURATION OF FLATBED TRAILERS
IN LANDING CRAFT AND PONTOON CAUSEWAY

Craft
LCM-6
LCM-8
LCU-1466
LCU-1610

Ponloon
causeway

Trailers Pallel Capacity
(1) Mm118A1 12
(1) M127A2C 16
(4) M127A2C 64
(5) M118A1 60

(2) M172A1 40

TARLE 3.5

BARGE-TO-SHORE SBUTTLE
CYCLE TIME

Operation T.me

Offshore loading

6 min/2-pallet Lt

Craft handling

5 min

Transit {o shore

5 min (500 yd)

Craft handling

3 min

Offloading cargo

4 min/trailer

Onloading trailers

4 min/trailer

Craft handling

3 min

Transit to barge

5 min (500 yd)

! Craft handling

5 min
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TABLE 3.7
CRAFT REQUIRED TO MOVE 1 DAY OF SUPPLY

Heavy
MAB Light
Craft Type MAF (1/3 MAF) MAB

LCM-8 26.3 8.8 3.6

LCHM-8 23.0 .7 3.2

LCU-1466 17.6 5.8 2.3

LCTU-1610 18.5 €.2 2.5

Ponloon causev.ay 18.3 6.1 2.5

Note: Numbers of craft are based on the assumption
that each craft operates 12 hr per day.
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Rather than using relatively expensive helicopters
or landing craft as primary transfer vehicles, the
floating crane option eould be employed using
relatively inexpensive causeway ferries and warp-
ing tugs. In the same way, this option would not
draw down on tactical mobility vehicles for the

logistical task.

The ontion could be exercised now using existing
assets (warping tugs, pontoon causeways, trucks,
trailers, etc.).

No cargo handling would he necessary at the
beach, since loaded trucks would be ready to
roll off and go directly to customers or to
shoreside LSA facihities tor unloading.

This option also has several substantial disadvantages:

It requires suitable beach conditions or prepa-

ration, such as gradient, stable soil, and traf-

ficability.

It is sensitive to sea conditions, since relative
motion of barges and cranes might slow the cycle

times of crane operation.

Existing Navy and Marine Corps cranes are
generally optimized for construction rather
than cargo handling and tend to be slow and
larger than required for barge unloading.

BN TRy
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It requires more craft and trucks than the shore-

fast causeway option to move a similar amount of
cargo. :

Even with a LASH cargo-handling package, this
option would not be readily adaptable to unloading
container-size loads from barges onto {rucks.

Helicopler Retail Lift

3.16

This logistic option entails use of helicopters to unload cargo
E out of barges and deliver it directly to the customer on a "retail' basis.
This option can be made available very early in the operation; in fact

it can be exercised even before any landing craft are in the waler, since
helicopiers can lift cargo cul of the {op laver of barges on a barge~
carrying ship even before the ship has actually reached the AQA. This

early use of the option could have a practical application in cases where

the scheduled flow of events in the beachhead has been interrupted: for
example, a siluation where a heliborne force has been landed at inland

, landing zones and conditions in the 1mmediate beach area are temporarily
holding up landings there. In such a case, the ability to augment the

ability of amphibious ships to stage heliborne resupply might be a valu-
able asset.

3.17 The helicopter retail lift might also be very valuable in cases
where emergency or unexpected conditions c2ll for rapid movement of
5 cargo to points not originally anticipated. An example might be loss

of an ammunition dump ashore, which must be reconstituted rapidly.
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Additionally, this option would be useful in situations where the com-

mander may prefer to minimize shoreside facilities either for political

reasons or because of terrain conditions. In these situations, it would
appear that helicopter retail lift of supplies could be carried out for an
indefinite time period, and for relatively large (MAB-size) units,

3.18 Figure 3.7 shows a facility configuration capable of supporting
3 a light MAB. (The "light MAB" used here, and described in more de-
- 4 tail 1n Appendix A, consists of about $,000 troops.) It has streamlined
combat service support, only Iimited rolling stock anh no organic fixed-
wing air. Generally, it loohs like a regimental landing team (RLT) type

force that 2 MAF might earmark for heliborne operations, or an SMLS-

organized force. That force requires about 445 pallet-equivalents of

3 resupply per day on & sustained basis. The arrancement shown in Figure

3.1 can accommodate that throughput.

- 3.19 The configuration in Figur2 3.7 entails the use of a platform made
N y . 1 . .
; up of nire pontoor y causeway sections. Two cranes are positioned at

one end such that they can unload two barges simultaneously. With this

arrangement, cargo barges would be brought alongside .ae platform, and
cargo would be lhifted by cranes onto the platform where it would be broken

1 dcwn. Individual retail cusiomer orders would be made up and moved by
E forklift to the other end of the platform for piclup by helicopler. Refer~
ring to Table 3.2, a ight MAB 1s expected to require about 22.2 hr of

floating crane operating daily to sustain that unit’s needs. Operating on

g

Pl Nidoyer

vy Recent tests by NCEL and ACB-1 demonstrated the feasibility of
assembling such a platform 15,000 yq offshore.
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FIGURE 3.7
HELICOPTER RETAIL LIFT ON CA UCSEWAY WORKING PLATFORM
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a 12-hr day basis, two cranes would provide 24 hr of crane operation

o 3 daily, which is more than adequate, with about 100% safety factor,

. assumng the facility could shift to full-period operation in emergencies.
A daily consumption of 445 pallets represents about 1.2 LASH barge

E equivalents per day, or about 6 barges every {ifth day, which is a modest

tug and barge-handling requirement.

3.20 lelicopter retail lift appears to be an ideal techmque through

which to transition from an SMILS-orienicd operation, of MAD size for
. example, into a larger size operation. The shift of retail support from

the ships of the ATG to offshore retail issue platforms is not a major

. change and should not disrupt an orderly operalion. Yel the shult of

the support job from ships to ncarshore clusters would {rec the amphib-
ious ships to depart the AOA, even before the beachhead might be nrepared
to picik up the enlire storage and handling problem. As soon as this could
be accomplished ashore, the function might then shift frem the ncarshore

ey

facility to the shorcside one, or it might continue fo operate on a retail
issuc bhasis if the situation ashore militaled against shoreside logislical
facilities.

3.21  Although the helicopter retail lift option has a number of very

b attractive features, il also has a serious shortcoming: it calls for

E . fairly exicnsive use of helicopters for logistic tasks, when those same

E aircrafl might be more urgently needed for tactical mobility cf tronps

; , and equipment, However, usc of the helo retail option must be con-
.

E. N sidered as an addilion to the list of options available to the commander.

fLd

L4
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He may decide that helo movement of a certain unit at a certain time is
more important than helo resupply of another unit, On the other hand,

if he considers that resupply of a certain unit is of overriding impor-
tance, helicopter retail is an option that he is free o exercise. In short,
like the other options available in nearshore barge operaticns, it is not
an either-or proposition, where use of cue option denies use of others.

The commander may exercise as much or as little of one or another

option as he sees fit.

3.22  In sum, the helicopter refail option embodies several significant

advantages:

a. It becomes available very early in the operation,

even before H-hour in extreme cases.

b. It is indcpendent of beach gradient or other beach

interfacc problems.

c. It can be employed using only existing assets,
although configured in a manner rot now commonly

used in conventional operations.

It is capabie of high priority cargo movement,
such as reesiablishment of ammanition dumps,
when surface means are too slow, or when over-
land movement to the desired point is not feasible.

3.23 This option also has several significant disadvanfages:

It draws down on available helicopter sorties,
wiich. in past campaigns, have invariably been
in short supply.
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It vequires load preparation in the helicopter
pickup zones and calls for relatively sophisticated
inventory and requisition inanagement procedures
that are not desirable in a fast moving combat

situation.

If customer load preparation at pickup points is

not desirable, the option requires that barges
H . o

be preloaded and eargo possibly prenetted for
retail disiribution.

Relntive sensitivily of helicopter lift from barges

or floaling platforms is not known at this time,
severe problems may exist, or the operation may
be manageable. In cither case, however, helicopler
resupply must be considered more sensifwve to
weather and sea condiftons than truck movement

from shoreside dumps.

The helicopter is a very expensive and vuluer-
able vehirle {o use as an airborae truck, and it
rarely is cost-effective for routine resupply
operations. However, in cases where therce is
no other way to move supplies in response te a
priority or emergency situation, cost-effective-
ness is not the primary consideration,

Unless the CH-53E is available, this opticn is not
suitable for container handlmg. This is a mixed

disadvanlage, however, since one might expect
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that forward area custome rs who must have
helicopter-delivered resupply may not desire
resupply delivered in container-size loads.

Summary

3.24 Table 3.8 summarizes the advantages and disadvantages of the

three oplions discussed above. These options are not mutually exclusive
and any can be uscd in combination with any other. In this way, advan- -
tages of one option might be used lo compensale for disadvaniages of

another in the oversll scheme of operations.,
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IV. TYPICAL SCENARIOS USING BARGE CLUSTERS

4.1 In ils section the barge cluster operational concepts of Section
1II are structured into typical scenaros for several different size land-
ing forces. Scenarics are developed for hMiAB- and MAF-size operations,
for operations that scale up from MAB- to MAF-size, and for operations
that transityon from SMLS to conventional tynes.

4.2 The balance between the quantily of supplies positioned offshore

i Gl UGt OnNvEnRtiGnal nan-

i ATET SNBSS aindl Lal {fuantil) SI0TCG adanid i 1 &

o

ner represeiats a range of options from which the commander mav choose
according to {ie situation. In conditions where terrain is extremely dif-
ficult ashove (such as deep snow, densc jungle or rugged hills and val-
leys), the ability to hold suppiies offshore in barge clusters offers an
attractive alternative to extensive shorecide LSA preparation. Similarly,
a highly volatile political situatien may militate against buildup of supplies
ashore, which again makes the offshore clusier an attractive alternative.
On the other hand, severe sea conaitions, poor beach trafficability, or
heavy weather threat mayv militaie against positiomng large quantities
ofishore.
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n the following scenarivs, a middle sityatin is assumed,

4.3
wheve shoreside LSA preparation ig feasible, and oifshore corditions

do not disqualify clusters. Usirg thiz ussumption, it is prssible to
examine clusier techniques as they might relate to conventional
% amphibivus operavions of varyirg sizes and situations. The paragraphs

that follow assess barge clustering in relation to

a. Support of 2 MAE

b. Suppnzt of a MAF .

c. Expansion {rom MA B-size {o MA¥-size operation

'7 4. 5MLS MABR transition te barge cluster support.

SCENARIO 1~MAB SUPPORT

i - 4.4 The "heavy MAB' identified in Appendix A is used in this

scenario. ‘fhis force consists of about 16. 000 (roops and requices

; ; 17 or 18 awphidious ships plus 16 to 20 MST or commeresml ships
L for augn.eantaticn. Typical numbers ond types of ampllbicis ships
: . , for this force are shown i Table A, 9. The daily dry cargo need. of
VOB the foree are about 600 short tous, i, 064 measurersent tons ‘MT) u»

1,084 pallet equivalen’s.

4.5  Assuining thxt the MADB has o2t 4 30-day stockage object:ve
tor supplies, ihe initlal landings are expected to ke accompanied with
about 16 days of suprly witiv an additiopal 23 te 20 DOS to srrive in

comamexcial shipping sometinie around D45. ™o a conveniiunally

suppo te? operation, the commander, al:cadv faced on D+& with she
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probler »f landing the resi of the ianding force {about 30,000 MT and
240,000 =q ft of landing torce equipment), would also have to move
ovar 20,063 MT uf supslies ashore, He probably expects the first
resupply increment to Legin to arrive about 3+15, which means that
he must have ihe pipeline cleared by that time to make way for still
anotner 26,000 (o0 30,000 toss. Ile must, therefore, in addition to all
equipment, move supplics achore ai the rate of aboul 3 days of supply
(DOY), or 3,200 toas per <zy.

4.8 I ke supplie: and pecheps pusct of the equipzﬁent are delivered
Wy a TASKH ship, however, the difficully is cascd considerably. The
conxmander can then focus his resaurces on Ianding force equipinent
and z'mpiy archor Jie barges cffshore uniil & more convenient time

{0 witoad tuem. Lafca, +wben the entire lenging force is on the beach.
it wiil be rore convenient ro aivert laneiny eratt trom tactical landings
10 movement of gupplies, Alternntively, he miny elect not to land the
supfaies « all, and to hold akl oc 2t least purt of them in offshor
closiers, To the extend that he bolds Hiem offshore, he reduces the
thr .ughpul requirer:ond on boachliead facilities , down to the point

viat be ouly aced wieve suoplics ashore 2t the rate of consumption,

tire buildup heing Leld in floatisy, dumps or "surge tanks" offshore.

4.7 Aler the beachhead congestion of the critical early days begins
te ease, all nr nart of the clusterad gupplies may be movad ashore,

As loag as the cmphibious operation is in progress and the amphibious
shippinz is slill present in the ovjeciive area with its landing craft

und other assets, movement of the cargo ashore is feasible by drawing
on the amphibjous assets. Table 4.1 shows the number and types of
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' TABLE 4.1
TYPICAL LIST OF ASSETS REQUIRED TO MOVE
1 DOS IN FLOATING CRANE OPTION*
(heavy MAB)
5 12~ton cranes
¢ Pontoon causeways
3 LCUg
2 LCM-8s )
2 Warping tugs
14-21  Flatved trailers
The above provides:
3 Floating crancs on LCUs
Floatixz cranes on pontoon causeways
Warping lugs to maneuver barges and causeway
mounted cranes
Pontoen causeway {errics
LCM-8s to shuttie {erries
* A}l pailetized cargo and based on 12 working hours per day.

€0
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assets needed to land 1 DOS per day. During subsequent operations
-3 ¢<hore, when the amphibious shipping has departed the objective area,

unloading resupply increments from merchant ships is 2 problem without

" a ready solution. unless an additional suit of gear, such as a LASH

package, is present.

4.8 Table 4.1 lists the assets necded to mote 1 DOS per day. The

frigurcs have some slack, since they are keyed te¢ a 12-hy work day. which

might be exlended if necessary. The assets listed are all normally E -

present and can be made available when the commander chorses to civeri p +7

E theim from tactical lift of troops and ccuipment. A heavy MsB, as useq

here, would probably have about 5 LSTs, each of which coald deliver ¢ L
causevways—a lotal of 20 causeways. The well deck ships could have aboot ]

" 9 LCUs, 12 LCM-8s and 37 LCM-6s. Warping tugs are also included

g m e crait 11sts, but these displace LCUSs on ¢ one-for-one basis. For b

the configuration considered here, the two warpmng tugs listed woald

displace two of the nine LCUs. This is not a desirable tradeoff, but it

is one which trachtionally fnces amphibious planners. Warpmng fugs are 3

necessary to install, marry and anchor causeways. which are usually

TEIRDRIN

necessary for LST hook-up with the buach. VYer the only means to delicer
the tugs 1s in well-deck space, which displaces landing craft. In this coe2
two LCUs, which might b2 needed for the tactical movemeni of tants weould

be displeced. Obviously, if supplies are to be built up in shoreside dumns,

more than 1 DOS per day must be moved ashore. If, fur example, the deci- b

sion is made to build up 20 days of shoreside stocks in 10 days, the list m

; Table 4.1 must be multiplied by three. allowing for consumption. Buildup 3
- of this type, demanding more assets, will also call ‘or substitution of §

LCMs as tugs and as trailer shuttles in place of warping tugs, LCUs and

pontoon causeways.




PRESEARCH 18corPoRATED

4.9 The picture ic changed considerably if the LASH ship is equipped
l with the suit of cargo-handling gear described earlier. A typical one-

-, | LASH shipload might look like the list in Table 4.2. A LASH could
"f deliver, on D+2 or D+3 for example, a suit of hardware that could
immediately pick up 1,000+ MT per day of cargo movement, to
3 .: augment the amphibious assews already in use. In addition, the ship
P 3 rouid deliver about 20 barges (2 LST loads) of landing force eguipment
S (about 7,400 MT), plus either 15 or 16 days of supply, depending on the

F particular LASH version being employed. Aay time after arrival of

LI B
s this shipload, the Jupding {orce would ix-come wmdependent of amphibious

A ,
: shipping {or craft to move suphies ashore. Farther, aster landing the

R 20 barges of eaqnynment, the be »~s mv hi be employed as iighiers to

v 3

trerchact sh'L s, or vwod as fleaizmy dumps if so desird,

unload wdditiona’
without diminishe the 1, 670 2177 per day ihroughpat capaety.

4.10 Upon completion of th. operaticn or assignment of a »eu missioa,

4 the entire barge cluster package could be recovered. Empty burges
could be vsed to witharaw landing {srce ecuipment or supplies {-run the
shore. On arrival of a LASH ship, the cargo-handlins suit and cargo
barges listed in Table 4. 2 could be recovered in 1 or 2 days.

SCENARIO II—-KAF SUPPORT

4.11 The MAF idenrified in Appendix A is used ir this s~enario. It
consists of about 48.300 troops, 215,400 MT of equipment and 170,600
MT of accompanying supplies. The force reguires about 50 amphibious
ships for &e ascaclt echeloa and from 12 to 24 merchant ships for the




PRESEARCH INCORPORATED

TABLE 4.2

TYPICAL ONE-LASH LOAD IN SUPPORT
OF HEAVY MAB
(16,000 trcops)

Ship-to-Shore Cargo-Handhng Suit¥

12 pontoon causeways Ocecupies about 13 barge
eguivalent spaces; provides
ship-to- shore cargo through-
2 scif-propelied causeways put of about 1,163 pals pea
day, which is required (o1
this force.

2 warping tugs

barge load of ground
tackle and mooring gear

cranes

Lanwiu., Furce Eguivneni

20 barge Joads Rouckly exuivoliznt Do
loods. Wihen £mpTY.
heroae additicnal Bes
or OLERTTe S TUfe pwWelis O
subswgneet reszpply Do TTIes.

Landine Forcee Sunplies

56 barge lcads Az 19 IR0S i dns oree.

Provides #=3 2xnding force—mxerchany smp —noozuie’ for all
merchant sxdp types. escent xop-sef-sustmmms . ontaiuct~hins
This confirmrision 5 compued for the d8—mmme _ASH., For ue
smaller, 77-barye wersaons. the 12 D(B 15 —=ars=w 1o 15 38
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assault follow-on echelon, depending on the type of ship employed.
Tis MAF requires on the average abort 1,070 MT of ammunition and
2,200 MT o uther dry cargo each day. Background and development ;'

of these figures are pregented in Tables A.1 through Table A, 5.

pogicunnates

3 4.12  Tius MAP might be expected to land initially about 17 days o*
E anmaantt L aud 5 or G dayvs of other dry cargo. The assault follow-on E
4 eciclon won' T armve & Lat D+6 wili: about £2 more days of ammunition ;

and 20 mor a0 of tuper dry ¢acgo.  Assuming a 45-day stockage
oMeet e oL ppttes 0 tirst vesupply inciement would arrive around
Woaxwith oo L 15 devs of ymmunition and 30 days of other dry cargo.
3 ] These o g are wny ~ 1t since they frame the pature of the ship- ﬁ
3 t shore <o -handhi  problewa in the first 15 days of the operation.
As vth the MW de Lonbed earlier, the MAY, in a conventionally
cooart 00 onc bl B L erdat @ beachlead throaghpat capacitly faa
! Lagher i s i oooeily needs To clear the ship-to-shore pipeline
befure ' o aval o about 81,000 tons of supplies begins on D415, the ;!
fored b st Lawa dbout 170,575 tons of supplies. This is m addition to 3
. About 275,400 (uns . landing force equipme..t in the assault and assault
! to! w-on o .. Inosum, the beachhead cargo-tmndling system must
be able to  ommodzte apowt 386 000 tons of cargo in 15 days, a rale -
Cfalmod 20000 measuremem tons per day, or about cight times the
rat ac wach the forre consumes supplies. Thexe appears little that

Cws bt done to alleviis the chngostion problem in landing force equip-
= ment, suoe, fur lastlral (easons, fhis must be landed as early as the
stuation ashore permils, This i not Lrue in the case of stocks of

3 supphies, however, and the only feason to pile them up ashore is to » :
? b tree. $ shipping to move on & other jobs. Jf, in the conventional
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operation, there were some way to unload the ships, but delay processing
that huge amount of cargo through the beachhead, beachhead congestion
in the first 2 or 3 wk would be greatly eased. The bargeship appears tc

offer such an alternative.

4.13 Because the barges may be held for extended periods, perhaps
3 indefinitely, in offshore moorings, the supply ships are no longer tied
to beachhead throughput capacity. Regardlecs of the situation on the
beach, they are able {o unload barge loads of supplies al a very high

F rate (four barges per hour from a LASH ship {ranslatcs into a rate of more

than 35,000 tons per day) without adding further to beachhecad congestion.

For the force considered here, where conventional support, added lo

landing force equipment calls for a beachhead complex capable of

‘ handling 26,000 MT per day, this requirement could be decreascd by

'y ~ ™ —— av
aboul 8,000 {ons pev A4y, a veduction of over 30, Toe flow ot supplics

an
ftviorin s Vv

cannot go to zero, and must, on {he average, be at least equal to actual

landing force consumption.

4.14  Figure 4.1 displays a typical distribution of barges in the near-

shoic arca during the period that a maximun number of barges are

: being heud offshoure, and a number of cargo transfer terminals are

aclivated for cargo movement. For clarity, the area in the sketch has
" been expanded to show one-third of the area, one-third of the barges and
one-third of the throughput hardware that would be required for a full

e W

p MAF. Here, the beach for a regimental landing team (RLT) is taken

to be 1,000 yd wide, the surf zone about 200 yd and a gradient of about
2%, which offers 12 ft of water at 200 yd and beyond and is suitable for
For ilustrative purposes, Figure 4.1 includes

barges drawing 7 or 8 ft.




57 Vro a1 e ac.yy oxoy” oy dvs pue sodaeq geY)
4 4p WOT 0Ll R AnYvd TVOIdAL

)
r

(IVIN PI1j)-ouo wroddus a1
AV QUIHI -0 MG L 30

Y ¢ de 1011

CILVHEO4EOONI HOUVISIVL




rRESEARCH INCORPORATED

an mner lomistic zone reaching 500 yd out from the surf zone. Active
barwes, i.e.. barges that are actually involved in unloading operations,
are located in this area. The figure shows a helo retail platform, two
floating crane terminals, a shorefast causeway and an LST using its
ovn booms tu lift cargo out of barges and into vehicles aboard ship.
T.te ar.ay of hardware, wnich is similar to that shown eartier for the
heav  MAL, can accomnodaie in a 12-hr day the daily neceds for a third
rfa MAF. In other words, two similar additional offshore complexes

Lo rat like Tlgure 4.1 would accammodate the daily pipeline for a MAF.

4.10  The hgure also shows an culer logistic zone, which is used
nerc sor imzeilive barges and {o avoid congestion in the nearchore arez.,
The wuter zone would accomnmodate Prryger clusters, and it would be the
Eoldin, arca for emply barges decsnu ted for retrograde or for ase os
I O . L v IS0 S S S 1
L AniIC o Bidld pUGir STL asiue v ety

avoid hoat {rafiic congestion,

4,16 The namber of harges represented bere is 133, which is one-
third of 399, the number of LASI barges needed to store 435 days of
supply for a MAF of the size considcred here. Two LASH ships, one
equipped w.lh a ship-to shore suit {o supposrt one-third MAF could also
deliver about 130 barges. 1§ thesc two ships arrive with the assault
follow-on echelon, one-thivd of {tne MATF now bas its full stockage
objective plus a cargo-handiing package that can sustain the pipeline
without drawdown on landing craft or other tactical assets. In the same
way, four LASH ships could do the job for two-thirds of the MAF or

six ships for the entirc MAF. It is not clear at this point whether it

is realistic to consider one-time use of 4 or 6 bargeships out of a
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total of 21 in the U.S. flag flent. Therc are a number of possible

arrangements whereby such availabilily could be achicved; however,

such considerations are outside the scope of this stucy. Instead,
2 this analysis is limited to ihe quantitalive consideratiors and logistical

impact of introducing this new capability, without regard for the
; existing or projecicd U.S. {lag fleet or 1its degree of commitment to

national defense.

SCENARIO HI-EXPANSION FROM MAB- TO MAT-SIZE OPERATION

.

4,17 This scenario is essentially a variation on the MAF-size operatic a

discussed previovsly and the same quantilative factors apply. The tran-

b sition {0 the larger operatioa is simpler than the conventional MAYF
-3 landing, since the MAB will wiready have developur .ue beach o some

bornser SommdndY, T Tl ool o sininmend e dan v nd AL
SV WIS lw D a0 ulas SUppGilie /iTuluir e, Al

PRI S L TR |
T CHC QN waag

exaunnation of tins exnansion situation, however, exposcs a tradiliona

problen: and under<cores the need for a specialized suit of cargo-handling

b gear for the barge carrier. Atier the landing forcce is established ashore

and the assaul’ is underway. it may become desirable o assign the ships

of the ATG to other missions. This means taking their landing craft

E with them which, in turn, mcius that the landing force has no resousces

with which to unload cargo ships bringing in the supplies {o sustain the

operation, One solution 1s to leave part of the ATG n the objective

S area wilh their landing craft. However, this solution dimin:shes the
amphibious capability of the ATG to the extent that ships and craft are

pulled out for this carge-handling miscion, Further, this results in

inefficient allocation of resources, since the ships to which the boats
belong are then not effectively employed.
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4,18 An alternative is to use the amphibious ships for resupply, but
this also resulls in inefficient resource management. Being oplimized
for amphibious landings, an amphibious ship is not a good line-haul
cargo ship. For example, the LST and LSD, each with about an 8, 000-
ton displacement, carry only about 2,000 to 3,000 tons of cargo. A
commercial ship of similar size would haul twice that quantity or more.
But most important, use of amphibious ships for line-haul cargo

operations makes them unavailable for amphibious operations.

4.19 The whole problem is solved, however, if a LASH ship, with
its own suit of handling gear is inlroduced into the operation. The
amphibious ships are then free {o depart whenever they are needed
clsewhere, without penalizing the operation. IL should be noted {hat

thin prablem of unlarding rog

to-MAF growth situation, but is a long-slanding problem in amphibious
operations, Thus, a LASH ship, with its own suit of bandling gear not
only solves the problem in this specific scenario, but applies equally
{o all other operations where onc would not prefer to keep the entire
amphibious task force standing in the objective area during subsequent
landing force operations ashore.

SCENARIO IV—SMLS MAB TRANSITION TO BARGE CLUSTER
SUPPORT

4,20 The large share of the work done to date in relation to seaborne
mobile logistics has been devoted to Marine Amphibious Unit (MAU) size
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operations. Presearch Incorporated, however, has made several con-
tributions to the literature in publications relating to logistic sea-basing

at the MAB level. y These documents arc used as background for this
scenario which addresses a MAB-level operation. The MAB was selected
for analysis purposes rather than a MAF, which is probably too large a
force for total sea-basing, or a MAU, whose relatively small daily require-
ments do not constituic a major logistic burden.

4.21  The sequence begins with the amphibicus operation in progress,
with a streamlined MAB ashore, supported from a logistic sea base.
The MAB uscd here is the "light MAB" described in Tables A. 8 through
A.12 and related text. This MAB assumes that fixed wing air is
operating {from carriers and rotary wing air is based aboard LPH or
LHA ships. Maintenance is being performed in LPDs, and an LKA-113

Qloce chin i nrowidis ~ tho maiorits of A2
LAQSH SALD AL proviliLg wal mifyorily oL I'Tonup yAJ cna u\,AA\av,u\.A roiail

basis direcily from the ship to the landing force customer.

y Amphibious Carco Handling Aboard Ship in a Seleclive Unloading
Environment {U), Technical Report No. 187, 26 October 1970,
UNCTASSITIED; A Methodoloeay for Conducting Systen.s Am‘vqc.,
of Cux o Handling m Ampln')wus Ships m an Adv.:nce(x LO")S' ic

UNLLA&SIFIED, Systerns Amlysxs of the LKA 113 Cl vss thp
Operating in an Advanced Logistic Environment (U), Technical
Report No, 220, 22 June 1972, UNCLASSIFIED; Amphibious
Seabase Replenishment (U), Technical Report No. 228, December
1972, CONFIDENTIAL; Systems Analysis of the LPD-4 Class Ship
Operating in an Advanced Logistic Environment, Technical Report
No. 245, 20 December 1973; Amphibious Sca-Base Replenishment
Using Merchant Ships (U), Technical Report No. 248, publication
pending, CONFIDENTIAL.
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- ‘ 4.22 The total dry cargo needs for this force are about 445 pallets N
i daily (see Table A.10). Assuming that the entire landing force is
! ashore and that the logistic sea base is in full operation, replenishment
by 1
E of the sea base itself may be provided from merchant ships using landing

4% X

¢

craft as lighlers., Other amphibious ships may also be used for
replenishment, although, as pointed outf eariier, this is not a highly
efficient allocation of resources. A third replenishment technique,

gl

and by far the most attraclive, is the use of a barge-carrying ship.
The barge carricr need only pause long enough in the objective area to
unload the designated barges, then go on its way. The barges can be
brought alongside the amphibious ship to ie replenished, which can
take the cargo aboard at ils own bes! rate. Excess barges may be held
alengside or clusiered in the vicinity for laler use. In fact, in the case
of arlillery ammunition, nackaged POL and rations, helicopiers might
pick up paiiets directly 1rom the barge tor delivery to the landing force
customer, In this arrangement, system management would be by a_
designated ship of the ATG.

LAk (BN IR Lo 14

4.23 Orders are received at this point that pressing requirements
elsewhere require that the amphibious shipping bie freed and that the
logistic 'sea base be shifted out of the ships. One option would be to
move the entire operation ashore and start to build up a shore-based
logxsuc facility to handle the supplies. However, since the operation
was orlgmally planned using a logistic sea base, it is assumed that
the same factors militating against shoreside logistics still apply.
In this case the offshore barge cluster appears to be a preferable
option. Shifting to a barge cluster support system frees the ships,

! yet does not add to the buildup of a shore~based installation.
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Obviously, some shoreside buildup will be required. ¥ the ships
depart, an aviation complex must be built up ashore, at least for the
rolary wing aircraft. The supply function, however, does not have to

go ashore, and to the extent that it can continue to operate from offshore

facilities, the size of thc shore-based structure can be held down and
the size of the eventual retrograde problem reduced. Figure 4.2
illusirates the basic requesi and supply flow from a logistic sea base.
Figure 4.3 illustrates the {ransition. Control of the logistic operation,
which would have been located aboard ship in a sea-based operation,
would be shifled ashore with the landing forece command post. The
Ship's Logistic Coordination Center (SLCC), which manages the
inventory and requisition system in the ship, might be shifted to a
beachhead forward logistic facility, or to a floating facility in a barge
cluster. If LASH or Sezbee ships were employed for replenishment

1n the SMLS phasc, these stups would continuc in the same role. Thus,
the shift from a logistic sea base to a barge-cluster-supported opera-
tion appears to be an easy one, and it has the advantage of continuing
to minimize the shoreside profile.

4.24 TFigure 4.4 shows a typical barge cluster layout for a light MAB
beach. The barges in the illustration are to approximate scale, and
the 36 LASH barges depicled there represent 30 days of supply for this
force. The single helicopter retail platform described earlier, with
two cranes and two or three {orklifts, is easily capable of sustaining
the 445-pallet-per-day pipeline, Military prudence might suggest

that two small platforms would be better than one large one. In this
case, the same resources could be reconfigured into two platforms of
{our causeways and one or two forklifts each.
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4,25 In sum, there is no technical reason why barges could not be
used to great advantage in this way. It should be emphasized that use
of the helicopter retail mode must be looked upon as an option that the
commander can select if it fits the circumstances. There are many
circumstances wiien it would not be practical to rely solely on heli-
copters for supply support. On the other hand it should be noted that

a number of decisive MADB-size operations in Vietnam were supported
solely by helicopter. Thus, helicopter retail support and SMLS transi-
tion to nearshore barge clusters should be taken to be a new option that

P P A TR T AT
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is open to the commander if it fils his particular situation.
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5.3 In some applications, barges can result in substantial savings

in manpower and dollar cost. On the average, for any given quantity,

the purchase cost of barges to store all classes of dry cargo is about
37% less than the estimaled dollar cost to construct shoreside LSA
facilities for {he same quantity. Although not immediately apparent,

a very large man-hour cifort is required to construct even the most
basic shore-based LSA facililies. For example, if one-third of a MAF's
normal supply stockage were posilioned offshore in barges, the man-
hour savings in shoreside construction would be roughly equivalent to
the cffort to build 20 mi of two-lane dirt road and sweep it for mines

cach day for 5 days.

Holdinz supplies in nearshore barge clusiers reduces the num-

PR . IRy
Coadiug i o1 3 e
Py LAULLL Ladiil

almost all physical handling arrangements, at lcast on
siep at the LSA or dump is saved by holding the supplies offshore until

they are to be delivered to the customer.

5.5 A nearshore harge cluster sysiem is readily adaptable to a

mixed pallet-container pipeline, Most LASH ships have container gan-

try capability and can therefore be self-sustaining. Additionally, the
barges themselves can accommodate up to seven containers each inter-
nally. When the barge space not used by containers is filled with pallets,

(e Ce st baimeas

>

there is little overall loss in stowage space in the barge., Barges can

S

also accommodate up to seven conlainers topside on the hatch covers.

{0

If the beachhead then is equipped with an elevated causeway and con~

tainer crane such as that discussed in the body of the report, a barge~

R

e gy

ship system brings landing force conlainer inlerface with all U, 8. flag

ARt

cargo carriers except non-self-sustaining containerships.
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kit




N
5, - A BN e W nins .
LR, by S S
MRS, AU i

2, T P A BRI ot (B ¢ o oin

PRESEARCH INCORPORATED

5.3 In some applications, barges can result in substantial savings

in manpower and dollar cost. On the average, for any given quantity,

the purchase cost of barges to store all classes of dry cargo is about
37% less than the estimaled dollar cost to construct shoreside LSA
facilities for {he same quantity. Although not immediately apparent,

a very large man-hour cifort is required to construct even the most
basic shore-based LSA facililies. For example, if one-third of a MAF's
normal supply stockage were posilioned offshore in barges, the man-
hour savings in shoreside construction would be roughly equivalent to
the cffort to build 20 mi of two-lane dirt road and sweep it for mines

cach day for 5 days.

Holdinz supplies in nearshore barge clusiers reduces the num-

PR . IRy
Coadiug i o1 3 e
Py LAULLL Ladiil

almost all physical handling arrangements, at lcast on
siep at the LSA or dump is saved by holding the supplies offshore until

they are to be delivered to the customer.

5.5 A nearshore harge cluster sysiem is readily adaptable to a

mixed pallet-container pipeline, Most LASH ships have container gan-

try capability and can therefore be self-sustaining. Additionally, the
barges themselves can accommodate up to seven containers each inter-
nally. When the barge space not used by containers is filled with pallets,

(e Ce st baimeas

>

there is little overall loss in stowage space in the barge., Barges can

S

also accommodate up to seven conlainers topside on the hatch covers.

{0

If the beachhead then is equipped with an elevated causeway and con~

tainer crane such as that discussed in the body of the report, a barge~

R

e gy

ship system brings landing force conlainer inlerface with all U, 8. flag

ARt

cargo carriers except non-self-sustaining containerships.

PSR

kit




AN YRGS AT i o
e S S R

PRESEARCH INCORPORATED

CONCLUSIONS RELATED TO OPERATIONAL CONSIDERATIONS

5.6 Barge cluster support should be viewed as an option, rather

than as an either-or logistic choice. Nearshore barge cluster storage

Moo
RIS .

i

of supplies can be exercised to as large or as small an extent as the
situation requires. Further, in changing situvations, cargo can be
readily slufted from barge clusters {o shoreside storage, if that becomes

T Sy S

desirable, This represents a major benefit in lactical flexibility.

1 AV
S

o

5.7 Using existing amphibious assets, a standard, commercially

configured barge carrier can greatly case beachhead congestion in the

eaily days of an operition, Where, in thc conventional operation, ship

unloading is locked to beachhead capacily to handle the cargo, barge
v oriminediatle siup unlvading, bul movement across

e beach at a later, more convenient {ime.

RSO

5.8 A cargo-handling hardware suit transportable in the LASH ship

B PN T o Ay

can solve {the long-standing problem of unloading the assault foliow-on

W

echelon and subsequent resupply jucrements, Under present concepls

the assault follow-on echelon and subsegquent resupply are delivered by
Mlitary Scalift Comiand (MSC) or commenrcial shipping. However
the only lighters to unload these commercial ships belong to the
Anphibious Task Force in the form of landing craft. Unless the

ATF is to remain in the abjective area until the troops are retracted,
other provision must be made for iransfer of cargo from merchant
ships. A LASH cargo-handling suit brings full ship-to-customer
capability, for commercial or Navy ships, while allowing the amphib-
ious ships and their landing craft o depart for other operations.

.

19
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RECOMMENDATIONS

5.9 A program of hardware developmnent and feasibility and
engineering tests should be instituted at an early daie to provide a LASH-
deliverable suit of hardware that would provide a full palle{-container

interface capability between commercial ships and the landing force
ashore,_independent of specialized ATY assets. Much progress has

already been made in this arca in the form of jack-up causeway devel-~
opment, propulsion unit developmnent, plus feasibility test, so that
articulation of a suit of hardware for LASH might be & relatively modest
program, considering the subsiantial operational bencfits to landing force

logistics.

this report and elsewhere, there is good reason to think that barge-

carrying ships have much promse in amphibious logistic supporti.

Therefore, thorough investigation of these prospects using actual tests

appears {o be an exiremely wise investment of time and effor{. Such

tests validate or disprove estimates, exposc promising new areas and

in general offer high-~return payoff in those cases where the capabilities

of the new ships can be brought to bear. Among the major areas need-

ing test are thie mooring, mancuvering and breakwater needs, effort

required {o establish and mainiain a nearshore complex, the sea condi-

tions that limit barge carrier discharge and retrieval, the ma....um

and optimum sizes and shapes of clusters, and aclual ability of the

ships to accept outsize loads.
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APPENDIX A
BASIC BARGE LOGISTIC SYSTEM INPUTS

EEAR TR

A.1  This appendix presents representative troop lists, cargo profiles
and amphibious resource lists, which are used as basic working inputs
{0 the analysis presented in the body of this report. It also summarizes
the characleristics of the LASH and Seabece barge systems that are cen-
tral {o this report. Finally, it describes the interface vehicles that are
employed in the military scenarios being considered.

A.Z  In examining the emplovment of bargechipe and barges in sup-

port of umphibious operations, il is important to keep in mind that the

basic system constrzints are sct by the customer—the landing force
ashore. The requirements of the landing force determine the size and
nature of the cargo pipeline, which in turn tends to shape the entire logis~
tic system supporting the operation. The principal measure of system
effectiveness must invariably ° ¢ the ability of the sysiem to support the
landing force ashore and its abilily to enhance, rather than deplete, the
arding force assels. Analysis of system feasibility must therefore be

made in relation to the landing force. This requires postulation of a

Sy Forosis A R AT

specific landing force described by size, daily cargo reguirements,

P

numbers and types of ships needed to deliver the landing force and
finally, the accompanying logistic suppori vehicles such as landing

YIS T

craft, tugs and cargo-handling hardware.
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COMPOSITION OF FORCES

A.3 The number and types of ships and the troops and equipment

in the landing force are all determined on the basis of the specific
amphibious mission to be accomplished. A Marine Amphibious Force
(MAF), for example, might reasonably be built around four infantry
regiments and, becausc of the mission, include more artillery, tanks
and helicopters than a normal four-regiment share. Such a force
might essiiy contain 55,000 or more troops. A light MAF, on the other
Land, might be tailored to a different mission and be built around two
regiments and contain less than 30,000 troops. Similar varialions
apply to the Marine Amphibious Brigade (MAB). Amphibious shipping
is also assigned on the basis of the mission and is keyed to the number
of troops in {the landing force, which means that there are also wide

variations 1 the composition of an Amphibious Task Force or Group.

A.4 Inlight of the foregoing, a set of notional landing forces was
adopted for use in this study. These notional forces esiablish three
specific poinis along the wide span from a light MAB to a heavy MAF,
and facilitate quantitative analysis. The three notional forces are a
three-regiment MAF, at about 48,000 troops; a relatively heavy once-
regiment MAB, equivalent to one-third MATF; and a light MAB, orga-
nized for a Seaborne Mobile Logistics System (SMLS) type operation
that requircs about the same firepower as the larger MAB, but dous
not provide a logistic plan ashore. Each force is accompanied by
appropriate amphibious shipping, based on a realistic share of actual
present and programmed ships in the amphibious forces of the Navy.
These notional forces are described in more detail in the following

82
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paragraphs along with supply requirements expressed in terms of
ship and barge equivalents.

2

a1 SAA—— g s

Amphibious Task Force/Marine Amphibious Force

B sy

A.5 Tables A.1 and A. 2 display a force breakdown of the MAF used
in this study, and allocation of amphibious shipping needed for the
assault echelon of a force of that size. Table A.3 shows the MSC or

s

s

3
v
%3
i
b

commercial shipping required for the cargo and equipment of the
assault follow-on echelon. The 14,905 {roops were omitied from
Table A.3 since the troop movement and accommodation problems
are outside the scope of this study.

A6 Table A.4, using slandard consumption factors, describes the
deily MAF consuwmpiion, by supply ciass in short tons, m approximate
number of pallets, and in number of containers (MILVANs). The

numbers in the three columns are not additive; that is, 159 short tons
of Class I per day represent aboul 477 pallets, or 24.5 containers.

A.T  Table A,5 shows the numbers of LASH or Seabee barges
required for 1 day of supply and a 45-day supply inventory. The
number of containers shown is based on the maximum number of
containers that can be carried in the barges under the square of the
haich; 7 in the case of the LASH barge and 11 in the case of the
Seabce. Using this technique, pallets can also be loaded under the

overhang, creating mixed pallet-coniainer loads. The broken stowage 3-;

. factors of these mixed loads are essentially the same as for an all- f:

: pallet load, so that the number of barges shown below as required ;_

s ; 3
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i
1 E
. . TABLE A.4 E:
vy
DAILY MAF CONSUMPTION
Short Tons _1_) 1 ;-
Major Classification per Day | Pallets¥/|MILVANsY ;
. 1. Subsistence 159 471 24.5 9
b
. Clothing, indiv. equipment, n 213 10.9 =
tentage, original tool kit/ b
gets, admin, and housekeep- &
ing supplies and equipment b2
i II. POL: petroleum, fuels, 3,392 - -
lubricants b
| IV.  Construction; fortification/ | 201 603 30.9
s barrier material
N | V. Ammunition 1,0Mm § 1,0m 54.9
: ' vI. Personal demand items 121 363 18.6
3 " VII.  Major end items 8 234 12.0
3 VIIL  Medical material q 21 1.1
- A IX.  Repair parts (less medical) 83 249 12.8
. X. Material to support non- ] 21 1.1
2 «» military programs
. Tota! * 1,7982/ | 3,252 166.8 3/
Source: CMC letter to CNO Ser 13095, 7 April 1970.

y The estimated numbers of pallets and MILVANS for 1 DOS are based on the
common logistical planning assumption that 1 short ton is equal to 3 measura-
ment tons of all supply classes, except Classes 1 and V, and 1 short ton is
equal to 1 measurement ton of Class V. This ption yiclds reliabl
figures for average densitics of containers when dealing with large quanti-

ties, but it should not be used to estimate frequency distribution of individual

ZEEAR container densities. For example, 10 or 11 MILVANS, on the average,

=Y Sl - would be required to transport the total 70-0dd tons of Class II required by a

SO . . MAF dzily, although any individuzl MILVAN may transport considerably
" < more or less than 7 tons.

¥y This figure represents the total daily consumption of packaged dry cargo.

2N It does not include the daily 3,392 short tons of POL, which is largely
B 3 . bandled in bulk.
i - 1
=3 by 4 Yy ‘This figure represents the number of MILVANS that would be required to
5 s 4 &~ package all the daily dry cargo needs of a MAF, It l.s not intended to indi-
8 3 cate a MAF's actual {ner-handling requi since 2 share of the
A8 proy - cargo may instead be palletized or carried as breakbulk, depending on the
- < ; - situation at the time of lh" operation. In lhis table, MILVANS are assumed
Lt VY B to be loaded in 2 breakb with 75% util of bale cube because
& -A of broken stowage,
5 -
: ks 3
U -
"y P <5
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TABLE A.5

REQUIRED NUMBER OF BARGES FOR 1 DOS AND A
45-DAY INVENTORY FOR MAF-SIZE FORCE

a. Barges Loaded With Pallets

Supplies LASH Barges Seabee Barges

1 day 8.86 4.36

45-day inventory 399 195

b. Barges Loaded With Maximum Number of MILVANs and
Remainder of Available Space T.oaded With Pallets

LASH Seabee
Supplies Barges | Palleis {MILVANs| Barges | Pallets [MILVANSs

1 day 10.2 1,591 72 6.9 1,180 o7

45-day

inveniory | 199 71,604 | 3,240 310 53,100 | 4,365

Note: One LASHbavge = 7 MILVANSs + 156 pallets = 317 measurement tons.
One Seabee barge = 14 MILVANs + 171 pallets = 472 measurement tons.
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for 1 day of supply is the same whether the load is made up of mixed
containers and pallets or of pallets only.

A.8 Conveniional concepts envision 2 minimum dry cargo stockage

" L W g i gy ey Aty o,
s RO CORERSS BT S b0, TR o SO TR ¥t o Sy B

R S A G e 37

objective of about 45 days of supply to be held in the amphibious
objective area. Early in the operation the daily landing force needs
will be mct from cargo delivered in the assault and assault follow-on
echelons. Since the combined quantity of cargo included with those
two cchelons consists of only about 45 DOS of dry cargo, additional
incremental resupply shipments are programmed to arrive in time
to restore landing force stocks to at least 45 DOS and subsequently
susiain them at a ratc equal to 1 DOS per day. These operations are
summarized in the dry cargo resupply schedule given in Table A.6.

DO R

i
T3

The right side of the table shows the approximate number and types
¢f ships required to Lt the supply isciemenis deseribed cariier.

Not immedialcly apparent in this chart is the great difference in time
and work load needed lo off-load the different ship types in the objective
arex, For cnample, {o deliver the equipment and cargo of the assaull
foliow-on echclon, 24 C-3 type ships would be required. This would
call for dockside unloading space and cargo~handling gear for the 24
ships, or else lighters to move 105, 000 short tons of cargo. Eleven

L ASKH or Seabees on the other hand could discharge lighiers simul-

tancously, requiring only ground tackle, moorings and tugs to shuttle
barges a short distance. The body of the report deals at length with
a suit of gear that would also allow the bargeship to transport the tugs
and ancillary equipment.

.
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Amphibious Task Group/Marine Amphibious Brigade

A.9 Two forces were chosen to demonstrate resupply requirements
for a MAB. One is one-third of a MAF (16,000 troops) and all
resupply requirements for this force are calculated as one-third of
the resupply requirements for a full MAT. This MAB will be referred
to as a "heavy MAB." The other MAB uscd for analysis is a "light
MAB" consisting of approximately 9,000 troups. Tables A.7 and A. 8
depici the amphibious 1ift requirements for a heavy and a light MAB,
Amphibious shipping requirements for the two forces are given in
Table A, 9. Standard consumption factors were used to arrive at
daily usage ratee for these forces. Table A.10 depictis the daily
consumplion by supply class in short tons, pallels and MILVANSs.

A.10  The numbers of LASH and Seabee barges required by a MAB
for a 1-day and a 30-day supply invenlory are given in Table A, 11,
The number of centainers shown is based on the maximum {hat can be
carried inside the barges. Pallets are loaded under the overhang
crealing mixed pallel-container loads.

A.11 Landing force requiremenis are met inilially by stocks
carried in the ATG/MAB. Table A.12 shows a dry cargo supply
schedule for the two forces. Supply arrivals and on-hand stocks are
documented in this table, along with numbers of various types of
merchant ships required to lift the resupply shipments.

A.12 Before commencing assessment of the feasibility of the use
of barges in support of amphibious operations, it is first useful to
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TABLE A.11
REQUIRED NUMBER OF BARGES FOR 1 DOS AND A 30-DAY

PRESEARCH

INCORPORATED

INVENTORY FOR HEAVY AND LIGHT MAB

a. Barges Loaded With Pallets

Supplies ‘ LASH Barges I Seabee Barges

Hcavy MAB
1 day of supply 2.95 1.45
30~day inventory 89 43
Light MAB
1 day of supply 1.21 0.69
30-day inventory 36 18

Tn Sanan

Roemh sdor of AV unu. ic wyja Loaded W u,n ra..uu,b

LASH Seabee .
Supplies | Barges | Pallols |MILVANs | Barges | Pallets |[MILVANS
Heavy MAB
1 day of 3.41 532 24 2.30 393 32
supply
30-~day -
inventory 103 15, 960 720 69 11,790 760
Light MAB

1 day of

supply 1.40 218 10 0.94 161 13
30~day

inventory 42 6,540 300 28 4,830 390

Note: One LASH barge = T MILVANS + 156 pallets = 317 measurement tons.
One Seabee barge = 14 MILVANS + 171 pallets = 472 measurement tons.
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é Lo summarize the characteristics of the ships and barges to be used in the I

3 ’ analysis. :

4 ) o

% A.13 A simplified plan and profile view of the LASH ship are shown e

in Figure A.1. Table A.13 shows the principal characteristics of the —:

» two basic LASH configurations and of the steel and {iberglass barges. '

. The draft at cargo lcad curve for both barges is shown at Figure A.2, ..

i A.14 Currently there are nine LASH ships in operation by the U.S. ‘

% merchani fleet, Two additional ships arc awailing delivery. A longer 3

. LASH has been designed that has a 15% greater volume capacity and &
% L I a 36% greater weight capacitly than the current configuration. Nine of 3
f E l these ships are due for delivery between 1973 and 1875. Four LASH
E’ 5 ships are in operation by European aud Japanese lines, bringing the ¢
E ' otad wowldwide LASH pupulsiion, existing and programmed, to 24.
3 2 f Therc are approximately 2.4 suits of barges per LASH ship. Yy ’
i SEABEE SYSTEM ..

3 :

A.15 The profilc and upper barge deck of the Seabee ship are shown
,‘ in Figure A.3, Table A. 14 shows the principal characteristics of the !:
- 1 Seabee barge and ship system. The draft at cargo load curve is shown

: in Figure A.4, Currently there are three Seabec ships being operated ¢

} by the U.S. merchant flect, There are no additional deliveries currently ’
E ‘; : - " pending or planned. .

- Yy Maritime Administration, Design Characteristics, August 1972;

- Military Sealift Command, Dcpariment of the Navy, Merchant
i Ship Register, Washington, D.C., October 1973.
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TABLE A.13
LASH PRINCIPAL CHARACTERISTICS

DESIGN RUMBER Ci~S-81b y co-5-81¢ 2/

Length overall {including 48-ft 820' 693.3
extension), A
Length between perpendiculars, A 24" 791.3
Beam 100
Draft, design 28
Shaft horsepower 32,000
Speed, knots G 28-ft draft 22,5
Crew size 46

Displacement (short tons)

Light ship 16,560
Noneargo dead weight 7,952
Displacement & 28-ft draft 36,568
Capacity of cargo and Yighiers 12,056
Max. displacement @ 35-t draft 49,959
Max. capacity of cargo and ighters 25,447
Max. number of barges k4

Container Capacity
Hold
Deck

R A e {3

,
14
3
.
1
e
4
4
3
3
2
=3
o

LASH BARGE CHARACTERISTICS

Outside dimensions 61'-6" x 31'~2"x 13"
Inside duncnsions 59'-10" , 29'-6" x 11'-8"
{under hatch)

Bale volume 490 measurement tons
Barge weight

Fiberglass 55 short tons

Steel 3 95 short tons
Cargo weight capacity Yy

Fiberglass 445 short tons

Steel 405 short tons
Broken storage volume, 367 measurenient tons
{with 75% usage factor)

f,“;"

y U.8. Maritime Administration, Pacific Far East Lines Single
Screw Cargo Vesscl, Plan No. C8~5~81b~89-0-1, Fcbruary 1968,
UNCLASSIFIED.
U.S. Maritime Administration, Desiym Characteristics, August 1972;
Military Scalift Command, Depariment of the Navy, dicrchant Ship
Register, Washington, D.C., October 1973,

Yy Limited by 500-short-ton 1ift capacity of LASH ship gantry crane.
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FIGURE A.2
DRAFT AS FUNCTION OF CARGO LOAD FOR LASH BARGE

24
%‘
R
i

Cargo Load, short tons
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TABLE A,14
SEABEE PRINCIPAL CHARACTERISTICS*

SHIP CHARACTERISTICS

Y O T T

yogdis

Length overall 873" 9"
Length between perpendiculars 719' 11
Beam 105 10¢
Draft, design 32' 10v
Shaft horsepower 36,000
Specd, knots @ 32' 10" draft 20.1
Crew size 38

S S
PEgE LU

A

Displacement (short tons)
Light ship 19,656

Deadweight @ 32' 10" drait 30,408
Total displacement @ 32' 10" draft 50,064

Barge Capacity

Lower deck 12
Middle deck 12
Upper deck 14

b5
g
7
3
'ﬁ
3
&
5
E
3

SEABEE BARGE CHARACTERISTICS

Outside dimensions o7t 6" x 35' x 17T 1V
Bale volume 1,000 measurement tons
Broken storage volume, vith

75% usage factor 750 measurewment tons
Barge weight 166 short tons

A BTSSR S e

*J, J. Henry Co., Inc., Technical Profile of "Lvkes Seabee"
Barge and Inter-Modal Carrier, October 1968, UNCLASSIFIED,
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FIGURE A.4
AS FUNCTION OF CARGO LOAD FOR SEABEE BARGE

2

Net Load, shorti tons
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CAPABILITIES OF INTERFACE VEHICLES

TR PO PR b Lo L O

A.16 To develop estimates of interface vehicles required by the
landing force, it is first necessary to identify the inherent capabilities

e

P g s IR

of these vehicles. The following paragraphs address the individual
vehicle weight and volumetric capacities.

s Bt G Bt 0 B KIS WO P gk o s v, 374 LI

ey

Landine Craft, Warping Tugs and Pontoon Causeways

A,17 Interface vehicles such as landing craft, warping tugs and pon-
toon causeways may be used to transport cargo from offshore barge
storage areas to the beach. The principal characteristics of these
various {ransport modes are shown in Table A.15. The actual number
of these vehicles carried on any given operation is a function of the

nann o foanla

prescribed mission and the it capability ol the amphibious shipping
allocated. Commonly, 3 or 4 warping tugs would accompany a MAB,
but this is at the cost of displacing landing craft in the well deck Shi{;.';.
Four pontoon causeways can be side~loaded on an LST; the total num-~
ber avzailable on an operation is governed by the number of LSTs
assigned. With the advent at a future date of a side-loadable warping
tug, the number of causeways deliverable will be reduced by the number
of tugs carried; however, the side-loadable tug will reduce the draw~
down on well deck space as is now the case. Additional causeways can
be delivered in the well decks of amphibious ships but, as with warping
tugs, this is not a desirable situation, since it results in displacement
of landing craft available for the operation. On the other hand, as dis-
cussed at length elsewhere in this report, LASH ships could deliver
causceways, tugs, landing craft, ground tackle and lighters, without
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PRINCIPAL CHARACTERISTICS OF LANDING CRAFT,
WARPING TUGS AND PONTOON CAUSEWAYS

Pontoon | Warping

Characteristics |LCU-1610} LCM-8 LCM-6 |Causeway Tugs
Length coverall, ft 135 14 56 90 92
Beam, ft 29 21 14 22 22
Draft loaded, ft 6 5 4 3 6
Payload, 1b 376,320 | 120,000 | 68,000 [250,0002/ |100,000%/
Cargo well, ft

Length 124 45 . 37 - -

Width 16 15 11 - -

Depth 4 4 6 - -
Speed, kt 11 9 9 | 3toad/ 6

y This payload gives about 2-it freeboard.
Y Available for anchors and mooring gear.
Y Based on four-section causeway with one warping tug.
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7 &

' penalizing any amphibious ship space, if such a suit were assembled 2
’ and made available for future amphibious operations. “
Trucks, Trailers and Cranes -4

A.18 The principal characteristics of trucks and trailers available ,.‘

to the task force are given in Table A.16. These weight and volume E

capabilities serve as inputs in determining the number of vehicle loads

4 &".Jm‘x{"

per day required to resupply a given force.
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APPENDIX B
PROMISING BARGE~HANDLING TECHNIQUES

B.1  This appendix presents 2 number of options for discharging
retrieving, towing, marshaling, and mooring barges. Some of the
data are hased on actual tesls conducted by the Navat Civil Engineer-
ing Laboratory and Amphibious Construction Batialion ONE in Coronado
in 1973. Other techniques desecribed have been developed, after analy-
sis of existing tcst data, by individuals who have considerable practical
experience in closely related operations. The individual technigues
are not offered as 3 final word oo the subject, or wilh the implication
that they are all aghly productive and efficient. Rather, they are used
to show that there are a variety of reasoncble and practical ways to
solve the problems of handling barges in nearshore waters, and {hat
thesc operations should present no problems for knowledgeable flect

personnel.
LAUNCH AND RETRIEVAL OF BARGES

B.2  Actual techniques for launching the barge and subsequently lift-
ing it aboard are set by the ship's hardware—the LASH gantry and the
Seabee clevator. However, the techniques for handling the barges
immediately upon launching and preparations for their retrieval are
subject to wide variations. The following paragraphs discuss several
techniques that are feasible within the normal resources of a conventional

109
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amphibious operation, without a special cargo-handling package in the
barge carrier. The special package does not alter this situation, since
warping tug performance would be the same in either case.

Barge Launch

B.3  Once the barges are in the water, the next launch problem is to
clear barges from the stern of the ship to allow other barges to be
launched and to secure the launched barges in such a way as to mini-
mize the drawdown on amphibious assets such as landling craft and
warping tugs. Beyond the problem of barge launch itself, the self-
sustaining containership capability of LASH can also introduce the
problem of container handling at the same time. Depending upon the
particular technigue employed, several tug and barge handling options

Ana awnilaklae Shane mae Haacmand Lol
U2 & AVRAGIAL g Viaudt @iy UIDLUOOUU WUTLUW »

B.4 Individual Barge Heandling, Tugs pick up barges as they are

initially Jaunched, move them a shori distance and anchor them individ-
ually, and then return for another barge. This technique allows good
utilization of lugs since two teams of tugs shuttling barges to an anchor-
age near at hand could probably support a LASH ship, e.g., launching
barges at the raie of four per hour. This technique is illustrated in
Figure B.1.

" °  B.5 To handle barges individually, the tugs carry ground tackle, and
secure the cables to barges as they are enroute to the anchorage. Upon
arrival at the desired anchorage, the tug releases the anchor and returns
to the ship. The warping tug is best suited to this operation since it can
position about 12 anchors and cables on the bow, However, the LCU and

110
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LCM can carry anchors and cables in a position where they can be
easily released. Although this remains to be explored in more detail,
it appears that the LCM or LCU might handle 4 or 6 anchors per trip,
respectively. The anchors would be suspended outboard so that they
could be released without an A-frame or windlass.

B.6 Clusicrs Formed Alongside Barge Carrier. An alternative

technique for handling barges as they are launched is 1o form the clus-
ters alongside the ship that delivered them (see Figure B.2). Using

the ship's winches to haul the barges forward or aft and to hold them,
the lugs warp the barges from the slern around to the side of the ship,
Although an individual barge-handling {echnique appears more atfrac-
tive for temporary hargc holding, the formation of clusters alongside
may be a more convenient arrangemert by which the dusters are moved

Looan 4 M
200 L 2 UL

5]
€
2
3
2
[
3
3
4
3]

Aninvs  An
[ergm e

Anrhaanee o
T3S0, wiils

¢ ancherages
in an outer logistic zone. The principal merit of the technique is uiili-
zalion of the ship's winches, which would otherwise be idle during the
unloading period, possibly increasing the flexibility in the use of tugs
and moorings. The size of the clusters is limited by the abilities of
the particular tugs being employed. The tugs are discussed in detail

later.

B.7 Clusters formed alongside may be assembled in sirings of 2

to 5. Upon arrival at 2 mooring point, the first barge in the string is
secured to the mooring. Subsequent strings are also secured with
their own bridles and cables to the same mooring. Most of the barges
in the cluster can be pulled out of the ciuaster without 2 major change
in mooring lines.

112
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hip arrives In the AOA and begins to off-load barges. Warping
t’:‘xtil.:lx:sc):nble theee bares into clusters using the side of the LASH
vessel as 2 cluster assembly area.  Two warping tugs are required to
asscinble a cluster in this wmanner, The tugs then move the cluster to
2 previously emplaced mworing site, moor it and return to LASH for
the next cluster. Four warping tugs or three warping tugs and one
LCU can handle the operation,

o2y ~'

e tom ~r s

Voing shls's wledns, batpos wie formea 1mio tyo-
) 1o five-borpe eluslers, or vath ke I of tug or lon
crafs or L.CU, arc formed irto sn-lm-cc rhmer«
Side of ship thus Lecomes cosier assembly area,

As barges are discharged, warping tugs
or landing craft move barges alongside
the ship.

As clusters are fornted, tugs or LCU move
custers to previcusly set moorinfs. Two
teazas of toes can heep abreast of LASH

. discharge rate of one barge per 15 min,
Provided moorings are near at hand.

FIGURE B. 2
LASH DISCHARGE, FORMING CLUSTERS ALONGSIDE
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B.8  Another unigue contribution of the LASH ship to the amphibious
operaticn is the ability of the ship to off~load its own containers, This
allows a LASH to deliver containers in barge loads mixed with pallets.
As a bonus capability, seven 12-ton additional containers can be loaded
on the hatch covers of a LASH barge. Yy Those same barges can also
serve as lighters to shuttle the containers ashore to the landing force
or serve as an offshore storage area. Additionally, the ship can off-
load containers onto causeway ferries, which can accommodate eight
containers each. No authenticated data exist regarding use of the ship's
container gantry while the ship is anchored offshore; however, it should
be similar fo the experience of OSDOC I and a number of techniques
commonly used by Navy ships. One example is to swing the stern of
the LASH ship to windward cr against {he current to create a lee in the
vicinity of the gantry and contziner cells. This procedure was recom-
mended in the OSDOC I final xcport for containerships. Dased ou
0OSDOC 11, it is estimated thal container off-loading in sea states up
to 3 would be feasible as long as the ofi-loading is not attempled directly
onto 2 trailer or chassis. Additional information related to LASH dis~

charge of containers is presernted in Figure B.3.

B.9  Several Tug Options. The Naval Civil Engineering Laboratory
recenily conducted tests that utilized landing crait as tugs for barges.

Yy Batch covers of the present fiberglass LASH barge can accommo-
date a 1504b/5q {t surface load. Using conventional dunnage tech~
niques, this allows about 84 tons spread over 168, 000 sq ft, or 12
tons per confainer. It is understood from Northrup, builder of the
fiberglass barge, that steps are contemplated {0 increase the toler-
able hatch loading from the current 150 1b/sq ft to 250 1b/sq ft,
which would raise the tolerable container capacity to 20 tons each.
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NCEL found that the pontoon warping tug with two 190-hp outboard
propulsion units was the most effective and versatile tug in all modes
of towing (pull, push, breast) and was able to maneuver and control
barges around causeways and other craft. The LCU (1, 000 hp) was
effective in the pull-tow mode and well suited to long tows. Control
and maneuverability of barges, however, by the LCU were poor. The
LCM-8 did not appear to be effective for towing loaded barges and
demonstrated engine overheating problems at slow towing speeds.
The 40-ft utility boat was unsuitable for towing loaded barges. The
warping tug and L.CU achieved towing speeds of 4 kt.” A small, specially
fabricated "mini~tug'" was also tested. This little craft was assembled
in a 3-by-5 pontoon configuration and powered by one 180-hp propulsion
unit. The mini-tug proved {o be an outstanding towing and handling
craft for both loaded and unloaded LASH barges in the push-low mode,
but in the pull-iow wmode ibe crall had difficuily in controiling the tow. L
This probably could be corrected by using teams of 2 or 3 of the small
tugs on a single job. TFigure B.4 shows eight variations in tug options.

Barge Retrieval

B.10 The barge retrieval problem is much the same as that of dis-
charge of the barges, except that the demands on tugs are somewhat
different. The empty barges are lighter, which means that a given tugz
can maneuver more empty barges than full ones. On the other hand,
the empty barge is much more sensitive to wind conditions than the

% Naval Civil Engineering Laboratory, Summary of Findings From
LASH Barge Tests, 29 May-1 June 1973 and 4~19 September 1973.
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23505 3 e AL

loaded one, so that in heavier wind conditions more tug capacity is

A
1
B
23

probably required for empty barges than for loaded barges. Note that,
except for the NCEI data cited earlier, required tug capacities and
capabilities of landing craft are based only upon estimates by exper-
ienced personnel and, since they are estimates, they still require

validation in actual fleet tests.

B.11 Figure B.5 shows one technique for temporarily holding groups
of empty barges. The main advantage of {hese large clusters is to
centralize the source of empties held for retrieval, {thus reducing the
number of tugs required. At first glance a 54-barge cluster may

appecar unrealisiic. However, the tonnages represcnted would be about
6,000 tons for 54 empty barges and up Lo about 27, 000 tons for 54 heavily
loaded baxges; Loth cases appeer feasible to moor or anchor. Mooring
and anchoring prebleme of empty bargog tond o be set by the frcckoard
area exposed to wind conditions, while loaded barges are affected more
by current than wind. Fifty-four empty barges, displacing about G, 000

tons, present less freeboard area than most ships of similar displace-
ment. Fifiy-four loaded barges would nol appear to pose a significantly
more difficult mooring problem than a ship of similar displacement.

The important point here, however, is not whether {lie maximum cluster
size is precisely 54 barges (it may be learned laler that a realistic
upper limit is only 10 or 20) but that relatively large clusters of barges
do not now appear to pose disqualifying problems, provided adequate
fendering is used. The following paragraphs discuss several factors
that bear on this problem.
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Factors for Consideration

R H R

B.12 Cargo Flow. For handling it appears convenient to organize

THEY

barge clusters into three groups (see Figure B.6). One group consists

'

of those barges from which cargo is being discharged. They are posi-
tioned where they are readily accessible lo cargo-handling equipment
and should be moored close to shore to reduce transit times. The

AR S S Dt

number 2nd size of these "working clusters" is influenced by cargo
throughput requirements. Cluster width is constrained by the need fox

g
Mot

o

accessibility {o cargo from working platforms alongside. A second
group consists of barges that have been selected and arranged for effi-
cient movement into the working clusiers. These "stand-by" clusters
rliaeld i wennwnd ma 3L nd dhiner s1en ~sseers sl aaad 4o fer me cemoy nd 2 TP RS 1 B
OEVMAM M AIVVAVWY DV LAY vy A0 VUYL LU Ly J.\..)l TLLIYC wuinig 5
clusters. The third group consisis of holding clusters of loaded and
emply barges that are moored to be convenient for rapid movement to

and {rom barge-carrying ships {0 cxpedite {urnaround of {hese ships.

B.13 Anchorage Area Utilizalion. The sizes of barge clusters and

the mooring methods will be influenced by topography in the amphibi-

ous objective area. Water depth, iype of bottom and other factors that .
influence the size of individual anchorages also influence the optimum

cluster length. In 30 ft of water, for example, with a scope of 4:1, the

optimum is two barges. Using a scope of 6:1, the optimum length is §

barges for a 50-ft depth and 10 barges for a 100-ft depth, Individually

anchored barges make best use of area only in water depths of less

Siriae

than 15 ft or scope of less than 4:1. Figure B.7 suggests that, with
swing moorings in a single area, several different cluster lengths ,
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SWINGING CIKCLE FOR BARGE STRINGOUT
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tailored to variations in water depth could make best use of available

anchorage area.

B.14 Anchor Holding Power. Anchorage area utilization can be

improved by increasing cluster width, which is constrained in standby
and holdipg clusters primarily by anchor-holding power requirements.
Very liitle information is available for determining barge anchor
requirements, and the subject is being examined by the Naval Civil
Engineering Laboratory, Port Huencmne, California. However, data
are available on ships that can be used to make gross estimztes for
barges. Figure B.8 shows the estimated anchor weight needed for
various barge cluster widiths and lengths. The estimates are based
on a 4-kt curicm and 70-%f wind. Tigure B.8 shows thal cuchor
rejuirements increase directly with increasing clusler width but
increase oy Shiphily willt increases in ciusier length. The hgure
shows also that emply barges reguire more anchor-holding power in
high winds than {Wlly loaced barges. This is the result of the larger
sail area of the emply barges. The anchor requirements used here
arc based on equations designed to estimale ship requirements; how-

ever, these figures are adequate to describe the general efiect of

ciuster size and shape on barge anchor requirements.

Typical Cluster Arrancements

B.15 Five basic barge cluster arrangements are shown in Figure
B.9. Each arrangement has unique characteristics that may be advan-
tageous in some situations, Individual barges might be anchored in
moderate conditions using the 200-Ib NavShips lightweight or NavFac
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FIGURE B.8
ESTIMATED BARGE CLUSTER ANCHOR WEIGHT REQUIREMENTS
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Stato anchors, a popular anchor size in ACB-1 and ACB-2. 7 As
indicated earlier, the individual barge anchorage is especially attrac-
tive during barge carrier discharge operations.

B.16 Anchoring cargo barges iu clusters conserves area, reduces
the number of moorings required and simplifies cargo flow paths.
However, this approach creates barge mooring and fendering problems
and increases anchor-holding power requirements. The use of pontoon
causeways as moorings simplifies barge mooring and fendering prob-
lems and provides cargo working area, but increases the cost of moor-
ings by the cost of the pontoon causeway. The vse of mulliple anchor
moorings (arrangements IV and V in Figure B.9) or a fleet moor could
increase holding power and decrease the anchorage area required, but
mooring costs would be higher than single anchor mooring cost. The
advantages and dicadvantares of these differait arrangemcnt

ITXANZCNITIIS ai€ Suwm=
marized in Table B.1.

B.17 Additional clustering techniques were cxplored by the Naval
Civil Engincering Laboratory in its recent series of tests at Coronado,
California. These included a barge string, clustering alongside a
causeway, a causeway camel technique, a barge matrix arrangement
and a "Christmas Tree" moor. The first four of these are shown in
Figure B.10 with the relative evaluation assessed by NCEL. The
Christmas Tree moor, developed jointly by NCEL and ACB-1, appears
to be the mest practical of those yet proposed. In addition, it embodies
at least two features that appear to make it superior to those techniques

G e

P!
e

3/ Each ACB unit has ninety~two 200-1b anchors.

126

A

e

rer
G

THET

£

¢




S EAN T i it A N i o :
P T s ST
e ‘**3?

o ¢y

Ve Shegmr v, ey
VA

PRESEARCH iNcoORPORATED

—— T . g 4 e OS¢

i

Jrn——

freere

TABLE B.1

ADVANTAGES AND DISADVANTAGES OF
BARGE MOORING METHODS

Jurge Hoorias Metiut

Adrautages

Tlaodeantares

Ieditidul anclors
Grea per Targe is
20,6005 ¥d,
waer dq»u: 1o,
snchor seepe l)

= Workatle sith custing assets
= Midnea moorks, Jfomdertng

Problems

= Hxires a0 2dvance mooriag

emglicement

= Could Lae sn0l) 35tk

feondd Le englactd bty Janding

enah)

= Altractive for dixperaalof
hos

~ fugelies excessive area

= INTFE2ert €20R0 trowrt 1t

Gacep® ke shatkne water
with contiticas suitable
107 49971 scuge atchatinel

capacity oo Imm carge
Thr pnaearemcnt
faereases Liaasit uv.un«s)

"

W Anthored goste s

Anclred careo
Targes ia clestirs

brea por torc s
€,6002q 59, 40 81,
b1}

Vg Witk oo
1arges 1n chashets
[reaprrYorse te
$,(1039 )¢, 400,
1

- Roriabie s th (vishior 3ssns
TUGuiT 5 M2 7 B1apce P0Gt
Caj eenms

«s Rugaires Kss 3780 tiaa

= Yefter exago tivurhiet tan
IREAIT o de Carfo sterzee
walts 43 wasuge 304 shostar
transiis)

- Atpastice tor § 22 aarpulo
T 1reasd >olore 10 targe Joad
st

- Creates svorrtag/tentering
- Daods ore snchar hotflay
Lierad ) = More seanitice 10 3aa

= Suin i cluster may

Pebions
over tian Mtod 1
eecteris ton Maend |
I e

her i 2ing Langes bn
laster

Vot o ik oxteteg stests
- FOSIHCS La 2hIKE FOATEE
o, Dece?

- Len'res kes area Cas
Melns

- Totter 2750 Pac it ilan
diegw s bee 1

- Jemtr O

524 Ane

R A SR L R LT
Freblrms alF el t
Lendete tivtw or o v

set 2s)
- 303 2 Lonen cendie
licas thos Moo 11

- ARPPARS (7 3 Vy L
£1j8 UAL boads G (ra0r
weote Laapes

= Peqrtres 28sets 1k pecsid
o

- i :‘.sur may

[ TV .:.4 1 raton

]

01 c0s

Bo2raa1e tos MIresresiag
shen tlarsivy 1asees In
elaster

w.

Nowed
Varpes a'h oope
Tatges ta ehustias,
Leystase tatind

- Tlat e It eanlrg dasits
exrept hevzton s seetion
= JaQulres Vay Lra lian
MHeuast, Nanz 3
- detier Carga ge. St tan
eto2v ], N34 BT terdveed
tramit Caslrmes)
~ TGt 1ol B verdng area
- Qan e3¢ vl funders e
€anzendy senthas
=~ Accessibility to carpo la some

tasges
= CIATeT coa3 SM2% 661 M0OTe
o e Ll gaduee Bees
fendumg to bresk eluster)
= Regeires tever paton
seetie tas Stetaod
Tehaw il sntho] ¢ =ld
wonr alok 1€ 14NN AT Ees
wiing & prrtonm sactioas)

o Rezdie Leyslons stet'oa
208 Gt dF B evetenas
= Requiies 3613nce mecTing
eaplacene

= Fequires 1 416 provnd tackke
than arch ored clestere

= Furlat' kr ders reguired
o7 Lt I intentagres

- Regeis o 3s<els (ratea
ey pretionsh it
e 18 Kiethods Lund I
~ Yorbatle ferders soawited
e vat beluctn inrecs

= Kequire< aserts lp«t-«a
€a02e. 37 roctires)

e Retheds ) il\i n

Y. Jloored powtcon

Cavntuay monrfag
methad

larpes withcarco | = Reqeires kv avea than
Barges a clasters, MeOuwds J, Ham 11
convrention] = Tetler cargo Saikout thon

= Wagkalle with exicting assets

Metoads 3, M and 1] Uedeced
1rasgit dastame (3}
= Funtows previie sorking

area
= Canmse (ed fervere on
sextioms o ports
3ble fezviers Mcded)

= Reglres more growd
tackh L ancinred
Chelers i kirthod IV

= Jeqaires More prntoon
Eetions thaa Hethod 1V
ALl prcthol could mnor
b0t 10 LAMI Jarecs wsiag
4 peatoon sections)

= Aceeastimlity 10 1arge $n 3l)
Sarges

127

Bk PSR KTIES Uy D

S8 3OO SR A A EEPAN AR kL 3 LY

SR K5 8

SEATER O e Lo

]

0 s

SR G4

S0t

¥
9



o A M o e

THON A€ IISTL SANVINKIGHL ONIMELSATD YN0
01'd nRINoid

‘8461 _requordog 6T~ bue £161 sunp T-Ael 02
‘$353], oaeg HSY 1 WOJJ SSUPUL y0 JJediny ‘Arojexoqer SurxoauiBug [IA1D [eABN :921In0g 1
juswaanbax
MO 2J8I5POIN o312 OPOI ydiy aoedg
£31A1300198 p
N MO xood arex Io0d a8xeg
. Juawaderdwa
B MO aved e FUET GRG0 I9ISNID
v < xrey Qe pooo JUDIAIXT souBwIO}IO -
n L)
. ysiy MOT 23 OPOIN noy 0OUBUIUTBIN 7
,m axempaey
1 oyeLIpPOUW /MOTY 2JBIOPOIN MOT Mo Axerpouy
. xrajen adxeg Pwe) femesned Sutnyg adaeg Jajpweaed ;
, w Aemssne) oOPLIHUOY uorEniead '
: AT CIED ‘
% eEEs s i S [ S e e = St S ) '
m = ﬂmU it nw
£
p ¢
e ,“
QRLYUOLUOINI HONVISIHA
ot A A R YR+ o N bt ~ - T TS T e e—n v >
7o ae foA R R S b S e S s A e S e IR 3 )

P S TR . PO i e o Ay o1 A roenh s i 3 . 5 ) -
& 5 : = ? LSRN RN N s b e G N




3
&
z
4

N

g st

s Pt BRI S

- "
RS

s e pr— s | Sp————

us

Gedy
N

e L o i ¥ Fra Bt by .
T Sy R o5 e - Ty e SN e A WL oWt Yenn et My 1l Ot b g gy B o

w13 N

gt

[

PRESEARCH incorPrORATED

described earlier in this appendix. It makes excellent utilization of
area and affords easy access to any individual barge in the string.
The technique, illustrated in Figure B.11, is built around a standard
fleet moor, with a long wire secured to an additional anchor. Spaced
along the wire are pendants secured to floats, at sufficient distance
apart to allow individual barges to swing a full circle. The result is
a string of separate moorings for individual barges that call only for
one heavy moor a2nd a simple overall installation.

B.18 Movement of barges in groups nested vnc barge wide and one
to three barges long appears to be convenicni for meeting {erminal
demand and for effective ulilizalion of available tugs. This suggests
arrangements for standby clusters and for movement throughout the
terminal that preofors barge exchange i groups of Uneg,
might be arranged in clusters of 2 by 3, 3 by 6 and other groupings of
1 by 3 movement units. Movement units made up of specific barges
selected from the larger holding clusters might then remain intact
throughout most of the operation. Several methods of towing such
movement units are shown in Figure B,12.
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FIGURE B.12
BARGE TOWING METHODS
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