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AMERICAN DEFENSE PREPAREDNESS ASSOCIATION

DEDICATED TO PEACE WITH SECURITY THROUGH DEFENSE PREPAREDNESS

Founded 1919 ;.-".Ef
FOREWORD

The 1983 Spring Meeting of the Packaging, Handling and Transportahility "
Division of the American Defense Preparedness Association was held on -
April 26 - 28, 1983 at Naval Civil Engineering Laboratory, Port Hueneme, N
California. g
We extend our sincere thanks to Captain James H. Osborn, CEC, USN, Can- o
manding Officer, NCEL, Port Hueneme, for hosting the meeting and delivering
the Welcaming Address and NCEL Technical Program Review, :
ve also wish to thark Captain Osborn for his very generous sharing of o
Mr, Dick Seabold's time to assure that the meeting would be a success. oy
Sincere thanks again to all speakers for their excellent presentations. -
Earh provided important service to DCD agencies and Industry attendees in o
raintaining technical and management capahility for packaging, handling and
transportability,
This technical report contains the program agemda, a list of attendees, -
and the technical papers presented at the meeting., T

e e

Accrnaoion For___ a

wpoe evasl ‘Z ‘

L7l T ) Li i !

3oL ""'ﬁg—‘_
cB_. I
BY e e

o : |
Dictvinution/

Wias |
Avallorilivy Codes .

T oavall ang/or { ‘
Dist | Special | :‘::-I
M«ll \ | .
(

---------------------------------------------------------------
................................




APRIL
1330
1700
1700

APRIL
0730
0800
0900
091S

0930
1000
1015
1045
1115

1200
1315

1345
1430
1445
1530
1630

1830
1930

1983 SPRING MEETING
PACKAGING, HANDLING & TRANSPORTABILITY DIVISION

AGENDA

26, 1983

P.H. & T. DIVISION BOARD MEETING - CASA SIRENA MARINA HOTEL
REGISTRATION - HOTEL

EARLY BIRD, ND HOST RECEPTION - HDTEL

27, 1983
REGISTRATION = NCEL, BUILDING 560

HUSES DEPART - HOTEL TO NCEL

MEETING CONVENES - NCEL, BUILDING 560

WELOOME AND OPENING REMARKS - CAPTAIN JAMES H, OSHORN, CEC, USN,
COMANDING OFFICER, NCEL, PORT HUENEME

NCEL TECHNICAL PROGRAM - CAPTAIN JAMES H, OSBORN

COFFEE BREAK

LOGISTICAL SUPPORT TO ADVANCED BASES - MR, DAVID LAMBIOTTE,

PROGRAM MANAGER, ADVANCE BASES PROGRAM, NCEL

OSD SPEAKER = COL, J.W, PATTY, USA, MILITARY TRAFFIC MANAGEMENT COM/AND,
VESTERN AFEA, OAKLAND, CA

THE FFFORTS OF THE FMC ORDNANCE DIVISION TO INTEGRATE P.H, & T, INTO THE
OVERALL ILS FLANNING EFFORT - MR, W. MORGAN AND MR, S, FUKTADO, FMC
CORPORATION, ORDMANCE DIVISION, ENGINEERING, SAN JOSE, CA

LUNCH - HOTEL

ERASS - 2000, APPLICATION OF HIGH TECHNOLOGY TO U.S. ARMY BATTLEFIELD
LOGISTICS - MR, JOHN STEPHENS, HUMAN ENGINFERING LABORATORY, ABERDEEN,
MARYLAND AND MR, MIKS DAVALL. ARMAMENT SYSTRMS, INC., ABERDEEN,
MARYLAND

ROBOTICS FOR MILTTARY LOGISTICS SUPPORT - DR. T.M. KNASEL, SCIENCE
APPLICATIONS, McLEAN, VIRGINIA

COFFEE EREAK

HAZARDOUS !'ATERIAL HANDLING, PERFORMANCE TESTING, ASSISTING IN OW~
TAINER DESICN - MR, RALPY L. DAY AND MR, RON HINXLE, UNITED PARCEL
SERVICE, GREENWICH, CONNECTICUT

DOD HAZARDOUS MATFRIAL, PACKAGING TRANSPORTATTION CERTIFICATION -

R, DAVID R, VOLZ, ARMAMENT DIVISION, BGLIN AFB, FLORIDA

BUSFS DEPART FOR HOTTL

RECEPTION - HOTCL

SANQUET - 1OTTL

Page 1 of 2

s




APRIL

0800
03800

0930

1000
1015

1030

1230
1330

CLssl

28, 1983

BUSES DEPART - HOTEL TO MCEL

NEW MATERTAL FOR ELICTROSTATIC DISCHARGE PROTECTION -

MR, HANK SMITH, H & S INDUSTRIES

DESIGN FOR TRANSPORTARILITY OF OUTSIZED CAR0 INCLUDING SHOCK AND
VIBRATTON AMALYSIS ~ MR. DOUGLAS D. HERMANSEN, TRW, REDONDO BEACH, CA
COFFEE BREAK

LOGVARS UPDATE ~ MR, FRANK GUERRERD, TRANSPORTATION AND PACKAGING
DIVISION, DCASS, DEFENSE LOGISTICS AGENCY, CAMERON STATION,
ALEXANDRIA, VIRGINIA

BAR ONDE EQUIPMENT DISPLAY - PRESENTATIONS BY:

DENNISON EASTMAN CORPORATION

WEBER MARKING £/STEMS

IOGYARS SYSTEM 83

TELSCAN SYSTEMS, IIC.

DA COMMUNICATION, INC,

LUNCH - HOTEL

TOUR ~ NCEL

MANY THANKS TO OUR HOST, MR. DICK SFABCLD, NCEL

..........................




117-50

LOGISTICAL SUPPORT TO ADVANCED BASES

by David J. Lambiotte

Good morning, ladies and gentlemen. My name is Dave Lambiotte and I am the
Program Manager tor the Amphibious/Advanced Base Program here at the Naval Civil
Engineering Laboratory. My goal here today is to spend the next half-hour giving
you the flavor of our RDT&E Program - where we are going and what Navy or Marine
Ccorns needs have pointed us in those directions.

thos
‘~7=§The proponents of Que work are the United States Marine Corps engineer forces
ana the Naval Construction Force in which we include Mobile Construction Battalions,
(MCB's) Amph1b10us Seabees (ACBs) and other elements of the Beach Group. Our parent

organization is the Naval Facilities Engineering Command.

A large portion of our work 1is done in response to an amphibious scenario,
usually in support of a notional Marine Amphibicus Force (MAF), which can total
about 50,000 people and be supported by a regiment of construction Seabees, a bat-
talion of ACBs and other Navy beach group elements. We also respond, however, to
the Seabee mission to construct aavanced bases, whether they be expeditionary bases
or more conventional facilities at places_lify Rota, Spain or Sigonella, Sicily.

I could rattle off a long list of words that describe the engineering and
logistic capabilities and other "ilities" that we are after here, but let me limit
them to three critical ones - Mobility, Versatility, and Effectiveness. The Marine
Corps plans to use high mobility to effect lozal surprise and engage the enemy in 3
minimally defended area - then rapidly build up combat power before the enemy can
concentrate his forces. They may have to push significant distances to achieve this,
thereby stretching their logistics and engineering capabilities. Versatility then
comes into play - Desert, Mountains, Tropic, Subtropic, Cold weather, Hot Weather
- Nuclear - Chemical - Biological ~ all in a way are threats to the versatility of
our forces - threats that we meet with a minimum of equipment and material varia-
tions, resulting in an effective logistical force.

SThere are five areas {Figure l) 1n which we are making our major efforts. !)PUL
(Petroleum, 0ils and Lubricants) concentrates on fuel delivery, storage and distri-
bution with recent emphasis on support of mobile force operations. We are concerned
with fuel flow fram the of fshore tanker to the fuel tank of the user vehicle ashore.

Logistic Mobility takes bullets, beans, and bandages along that same path, fiom
Mivy ships or Military Sealift Command container ships, roil-on, roll-off (RO-RU)} ©
even barge ships across the beach to the ultimate user ashore. Ouﬁ)zmphaslq is on
cargo/container handling and standardized packaging in both amphibious assault and
kapid Deployment Joint Task Force scenarios.)

HoF?’Bntal Construction means improving our engineering efficiency by better
planning and programming of earthwork and surfacing, and the reduction or stream-
l1ininu of heavy equipment needs.

General Constructior addresses expeditionary shelter technoiogies, w1th parti-
cular emphasis on mobifity and effectiveness in climatic extremes, >

L4
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= Service and Support has, in the recent past, covered projects in a wide range

of engineer facilities from laundry, shower and head units to solid waste disposal..~

S

Our present emphasis, however, is on combat engineer support to mobile forces for
ammo and supplies, as well as concepts for fresh water supply, storage and distri-
bution. .

Qur efforts in the FOL PROGRAM area begin with the requirement to deliver one
million gallons of fuel ashore per day to a notional MAF, a requirement which
builds in a step fashion from the earliest days of the operation. Military Sealift
Command (MSC) tankers up to 70,000 dwt (Figure 2) must be moored, and hoses or pipe-
lines laid to effect this transfer. A large, single-point tanker moor (SPM) is
necessary, like these used by oil companies in coastal areas of the United States
and around the world (Figure 3). But our capability to quickly install one of these
150 ton monsters is nonexistent. Rather, we have developed a 57 ton SPM (Figure 4)
that we can handle and install and that has the mooring capacity we need. We have
developed the capability to string together and emplace up to 10,000 feet of 8"
steel pipe fram the beach to the SPM (Figure 5). Each pipeline can carry 800 gal-
lons per minute of fuel and we plan on two pipelines, each capable of putting
aimost a million gallons of fuel ashore per day.

From the ship to the beach, the system is a Navy development. Marine Corps
bulk fuel companies take over at the high water mark. The NCEL beach interface unit
(Figure 6) accepts the Navy pipelines and distributes the fuel to the Marine 6 inch
hose system. We are working on a powered hose reel (Figure 7) for cross-country
hose laying and retrieval, as well as a new, lightweight, collap,ible hose (Figure
8) with far fewer couplings and only about half the weight of the present hose.

A SIXCON (one sixth of an 8x8x20 SO container in size) is an ISO compatible
intermediate size container configured as a 900 gallon tank (Figure 9). SIXCONs
were developed at NCEL several years ago and are ready for procurement by the Marine
Corps. The six modules, when cornected in the 8x8x20 overall configuration - five
tank modules and a pump module - carry a total of 4,500 gallons (Figure 10). Indi-
vidually, or coupled with a pump module, SIXCONs are helo-transport2tle and can be
mobilized by a Marine Corps 10,000 pound rough terrain forklift (Figure 11). They
can be used for water and other liquids as well. OQur present push is for a small
SIXCON mobilizer or trailer that couid be towed by a tactical vehicle, thus extend-
ing their range. We call this the lizard tail concept, because the vehicle simply
drops the trailer and SIXCON when empty, like some lizards can leave their tail
behind when necessary.

As | said earlier, our second major area, LOGISTICS MOBILITY involves the
throughput of bullets, beans, and tandages, also from the ship to the user. After
the comnletion of a Marine Corps assault of a given beach, a fleet of MSC ships
(Figure 12) will begin the offload of over 100,000 tons of supplies that constitute
the Assault Follow-On Echelon., This works out to over 200 containers 2 day fram
the holds of these ships to the Marine Corps users ashore.

Cranes on board transter vessels will begin the effort (Figure 13). A TACS
(or auxiliary crane ship) will extract the containers and place them on lighterage
(Figure 14). OQui contribution to improved lighterage is the powered causeway sec-
tion (Figure 15). This is an 8 knot, low gear tug made of Navy pontoons and powered
py a pair of water jet thrusters with a 360° sweep. It can push a long string of
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unpowered causeways loaded with containers (Figures 16 and 17), or act as a workboat
emplacing fuel or other nearshore systems. Four of these powered causeway sections
can be carried to the operation sideloaded on each LST (Figures 18 and 19). These
have been approved for service use and are in procurement.

At the beach, the surfzone can be bridged by other pontoon causeway sections
elevated on pipe piles and equipped with a crane to transfer containers fram light-
erage to trucks (Figure 20). An air bearing system (Figure 21) allows trucks to
do the 180° turn necessary at the pier head, The containers are loaded on trucks
and start the short trip to the beach support area (Fijure 22).

As a backup to the elevated causeway for surfzone throughput of containers,
the Marine Corps has electd to develop the Lightweight Amphibious Container Handler
(LACH) (Figure 23). The LACH is a simple, inexpensive straddlelift device which
can go aboard a beached lighter and retrieve a container, return to shore and lift
the cuntainer aboard a logistic trailer. The LACH has flotation tires for work on
scft sandy beaches and can negotiate up to five feet of water as it wades from
beach to lighter (Figure 24). There is considerable Army interest 1in the LACH,
with some consideration given to extending its capability to handle containers up
to 40 feet in length,

To the military, containerization means 8x8x20 ISO containers (grarted that
40-footers are becoming prevalent, but until now we are concentrating on hanaling
20-footers). But we feel we also reed intermediate containerization., This means
modular containers that are smiller than the 8x8x20, which can be lifted and moved
easily at the company or battalion level, for example, but which can be connected
together in an 8x8x20 shape to fit aboard a container ship for transport. At their
destination, they are offloaded as an 8x8x20 with the resultant efficiency of a
container-sized 1ift, but, once ashore, they separate again into their smaller,
modular configurations to allow easier handling by the military logistic system.
Ailmost every fractional size of intermediate container has been developed at one
time or another,

For example, HALFCONs and TRiCONs exist. Earlier in this presentation I showec
the NCEL-developed SIXCON. Two of our other develoments have bzen the QUADCON and
PALCON, The GUADCON (Figure 25) is, of course, one-quarter the size of an 8x8x20
and can be outfitted with racks holding thirty-six composite, covered field boxes
(1nserts), each of which is compartmented and capable of holding up to 140 pounds
of equipment, spare parts, etc. (Figure 26). Maximum gross weight of each QUADCON
will be 10,000 puunds, to be handled by a 10,000 pound rough terrain forklift,

The PALCON (Figure 27) is an enclosed, pallet-sized container with lockable
doors and a maximum gross weight of 2,000 pounds. Interior racks can be added to
the PALCON to enable it to carry six field boxes (inserts). PALCONs are of
relatively light construction for maximum payload, and are not intended to lock
together into an 8x8x20 shape. They can, however, be interconnected in a 2Zx2xZ
array (Figure 28) with a maximum gross weight of 10,000 pounds for handling by the

10K rough terrain forklift.

In the HORIZONTAL CONSTRUCTION area, major emphasis has been in development
of computer-aided techniques for planning and construction management of earthwork
in expeditionary construction; and in development of techniques for Rapid Runway

3
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Repair (RRR) and Bomb Damage Repair (BDR). The computer project, entitled AOA
Development Engineering (Figure 29), utilizes realtime reconnaissance and intelli-
gence data to produce maps containing accurate topography and other necessary soil
and engineering data. The program can then position critical facilities within the
mapped ared, compute earthwork and equipment efforts, and produce time and equipment
schedules (Figure 30). The system has the capability to adjust the position, orien-
tation, and elevation of the facilities with the goal of minimizing the overall
personnel, equipment and construction times required.

Runway repair efforts have been closely coordinated with the Air Force RRR
Program and have involved development of bomb c¢rater backfill designs and design and
testing of Fiberglass Reinforced Polyster (FFP) covers for craters, replacing the
previcusly-used aluminum matting (Figures 31 and 32).

GENERAL CONSTRUCTION projects have focused on the development of new, light-
weight and inexpensive expeditionary shelters for all weather use. Both the Navy
and Marine Corps have evidenced their need for a family of shelters, up to aircraft
size, that are very quickly erected, and which can be struck and re-erected as often
and as easily as a tent (Figure 33). Tensioned membrane structures are a fairly new
item and are obvious candidates. Using new high-strength reinforced fabrics, these
buildings are simply large arch-like structures with rigid ribs (Figure 34). They

~ are covered with the heavy membrane fabric which is tensicned betveen ribs, forming

a strong, but lightweight structure. Some structures are offered in widths up to
120 feet and heights of 60 feet, large enough to accept many types of aircraft.
With erection times measured in hours, not days, these structures offer a true
expeditionary capability, essentially deubling or tripling the construction produc-
tivity of the 'ngineer forces involved.

In the Service and Support area, our major effort is in effecting improvements
to the Army-developed Reverse Osmosis Water Purification Unit for procurement by the
Marine Corps and the Navy (Figure 35). Army advances in membrane technology have
made the reverse osmosis process feasible . for field use in water treatment. More
efficient and more cost-effective than any other state-of-the-art water treatment
system, the Army ROWPU can produce up to 600 gallons per hour of pctable water from
seawater or drackish water sources. NCEL effcrts will be to improve pretreatment
ana filter efficiencies, to lighten the weight of the unit, and to increase its
capacity (Figure 36).

The projects I've just described have been the high points of our Amphibious/
Advanced Base Program here at NCEL. Many other projects are under way which [ have
not had the time to present, My office is always available to discuss these efforts
if you would care to get in touch with us.

Logistics and expeditiorary engineering protlems are by no means solved. This
is a field unique to military needs, and a moc2rn, smooth- flowﬁng logistics system
can be the winning edge for a miljtary force far from home. -

Problems remain - For example, firefighting, ammo containerization, container
marshalling, handling and storage; and even the development of facilities to allow
people to live and work in chemical, biological or radiological contaminaticn.

~ The Marine Corps must stay light to remain mobile, but they face a mounting
need for logistic tonnage to support their increasing fi~epower and offensive
capability. Seabees must maintain their "car do" reputation. We at NCEL, with

your help, will do our best to see that these things happen.
4
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Figure 18. PCS sideloading on LST.

Figure 17. PCS/causeway ferry operation.

Vigure 20. Elevated causeway (ELCAS).

Figure 19. PCS sideloading on LST.
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THE EFFORTS OF THE FMC ORDNANZE DIVISION TO INTEGRATE
PH&T INTO THE OVERALL ILS PLANNING EFFORT

by

STEPHEN FURTACO AND WILLIAM MORGAN
rMC ORDNANCE DIVISION
LOGISTICS SUPPORT

SAN JOSE, CALIFORNIA

FMC integrated its logistics support functional groups (Figure 1) over five
years ago in order to further expand its product line support as well as de-
crease life cycle costs for its customers. FMC's Logistics Support Depart-
ment (Figure 2) provides the full range of integrated logistics support in-
cluding logistics support analysis; manpower, personnel, and training develop-
ment; technical publications; field service s''oport as well as packaging,
handling, and transportation (PHT) engineering. The PHT Engineering Group
(Figure 3) is responsible for packaging, handling, and transportaibility
analysis of engineering design and product development and development of packag-
ing, shipping and transport documentation and products to support delivery and
field support of FMC defense equipment.

With the fielding of the Bradley Fighting Vehicle System FMC Ordnance Division

is turning its skills to meeting future defense equipment needs. Through partic-
ipation in a number of Army and Navy advanced development studies, Logistics
Support has had the opportunity to integrate PHAT analysis as part of the over-
all logistics support analysis. In the Division Support Weapon System (DSWS)
studies (Figure 4) PH&T analysts have assessed critical logistics issues and
developed PHAT concepts to meet these issues. This effort has inteqrated PHT
analysis into FMC's overall DSWS [I'S planning and concepts.

The Division Support Weapon System studies defined needs and requirements for
a future technology 155mm self-propelled howitzer for the Army Field Artillery.
In the first DSWS study there were eleven critical issues to be resolved. The
major issue affecting ILS was ammunition resupply for an automated, highly-

........................
...............................................
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mcbile howitzer system. Specifically the PHT analysis of the ammunition re-
supply critical issue had to analyze and determine the sufficiency oF existing
Army ammunition resupply structures against DSWS firing unit requirements, then
develop an ammunition resupply concept to address shortfalls, allow flexibility
to the Force Commander, meet the Nth day of battle requirements, and minimize
the overall support system burden.

The analysis considered a number of ammunition resupply studies and simulation
models including studies by DARCOM, TRADOC Combined Arms Test Activity, U. S.
Army Missile and Munitions Center, ARRADCOM, and U.S. Army Human Engineering
Laboratory. Threat analysis (Figure 5) conducted by FMC operations analysis
group and subcontractors projected the 1990's threat which DSWS would have to
meet. For the 1990 threat it was estimated the DSWS Battalion would require
over 450 rounds per tube (cannon) per day. Based on the 1990's threat and
current ammunition resupply system statistics 1t was clear that the DSUS re-
quirements alone would excead the capacity of the current Brigade ammunition
transfer point. DSWS requiremeats in conjunction with planned or development
automated armor, infantry, and air defense systems would impose a critically
adverse impact on the ammunition resupply system as a whole. Based on the
threat estimates, the ILS analysis then centered on the capacity of the ammuni-
tion support structure to support the required DSWS firing rate.

The DSWS requirement of 450 rounds per cannon per day translates to a 270 short
ton demand for ezch DSWS firing unit (or battery). This equals 810 short tons
for each DSWS Battalion. The present division ammunition resupply system can
only provide a maximum of 635 short tons per day (Figure 6). For an armored
division, 75% of the division's ammunition support is for 155mm and 8-inch artil-
lery ammunition. Firing rates (Figure 7) compiled by the Field Artillery School
clearly show that a single 155mm howitzer battalion will require more than one-
third of the armored division estimate. Clearly, the ILS analysis showed that
DSWS would require changes to the current ammunition support structure.

Since ammunition resupply requires delivery of clean, reliable munitions to the
firing unit, it is most dependent on packaging, storing, handling, and transpor-
tation techniques. When the threat analysis revealed that the current system
would face severe impact from the DSWS requirement, it became clear that the
ammunition resupply study would require PHT analysis and concept development ex-
pertise.

.........
....................
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The PHT analysis investigated the current ammunition resupply structure as well

as planned changes fer Division 86 to determine significant shortfalls in packag-
ing, handling, and transportation of ammunition. The basic ammunition resupply
system (Figure 9) involves packaging of ammunition in MILVAN ccntainers at the
>lant or load, assembly, pack (LAP) point, transrort to the theater port facil-
ity, and then to either the Corps Storage Area or the Division Ammunition Supply
Joint (ASF). At the ASP ammunition containers are broken down, sorted and loaded
nto unit resupply vehicles, either 5-ton trucks or 8-ton GOER vehicles. Division
36 nlanning calls for supplement of the ASP with an ammunition transfer point (ATP)
in each divisional brigade area to handle high usage items. Division 86 planning
‘or the ATP also includes use of material handling equipment to take advantage of
{ILVAN containerization. With these assets the ATP is expected to handle up to
00 short tons per day.

s a result of the threat analysis and the ammunition resupply system analysis,
t was determined that DSWS ammunition resupply requirements would exceed the

:apability of the brigade ATP. The PHT analysis of the system revealed shortfalls
Figure 10) in these areas:

e The quantity and capabilities of the transportation
equipment in the resupply chain were inadequate.

e The quantity and capabilities of the material hanc-
1ing equipment were inadequate for smooth and effi-
cient transfer to DSWS resupply vehicles.

e The capacity of the ATP was dependent on the loca-
tion and efficient operation of the ASP and CSA.
In those areas present ammunition packaging and
lack of inherent handling provisions resulted in
inefficiencies and degraded throughput to the ATP.

hus, FMC's ILS concept for ammunition resupply needed to answer shortcomings in
ackaging, handling, and transportation ¢f ammunition as well as not impose addi-
ional burden on the Army's logistic system.

he answer to this concept came to focus on ammunition packaging and handling.
Figure 11). This was driven not only by the high rate of fire but also the

act that DSWS was capable of firing 442 combinations of fuze, projectile, and
ropellant. In addition to this, the philosophy for LSWS was to have an highly
sbile howitzer which could “shoot-and-scoot" to avoid enemy detection and counter-
ire. It was therefore logical that DSWS would require protected ammunition
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resupply vehicles with inherent material handling equipment. Whether this MHE
requirement should be met on the unit's ammunition resupply vehicles or with a
dedicated caisson for each howitzer became a subject for trade-off.

The ammunition packaging concept was critical, also. DSWS had a requirement to
use not only the specially packaged new DSWS ammunition, but also the existing
ammunition stocks in the current system packaging configuration. In addition
to this, the packaging had tolbe accommodated to MILVAN container{ization and
transport and current material handling equipment transfer in order to not ad-
versely impact the current system burden. Furthermore, the packaging had to
reduce the burden on the user to unpackage the munition and dispose of debris.
The PHT analysis identified and s2lected pacing technologies which would accom-
plish these requirements.

The FMC DSWS concept was to use current and planned transportation assets,

(Figure 12) such as the MILVAN and 10-ton HEMIT for transporting packaged ammuni-
tion to the ATP. The DSWS concept included dedicated Artillery Armored Resupply
vehicles (ARV) (Figure 13) from the ATP to the cannons and an armored caisson to
accompany the howitzer. Material handling equipment would include current and
planned assets such as rough terrain forklifts and cranes in the ATP. (Figure 14).
And, FMC's ILS team recommended establishment of a dedicated DSWS ATP (Figure 15)
to meet the Brigade DSNS battalions common requirements and reduce impact on the
Division's ATP(s). The FMC-proposed DSWS ATP would be capable of handling 1000
short tons per day using the current and planned ATP Mat (al Handling Equipment.

The centerpiece of the FMC concept was a modularized ammunition packaging concept
(Figure 16). The ammunition-module was to provide protection, inherent material
handling capability, and be compatible with advanced administration and control
techniques such as LOGMARS and SAAS-4 systems. Also, the PAM as we began to call
it would meet the weight and cube requirements of MILVAN and HEMTT transportation
assets as well as the DSWS ARV and caisson. The FMC concept called for existing
ammunition stocks to be upgraded into PAM(s) during routine ammunition rencvation
checks or at the CSA using equipment designed for this purpose. The packaging
would accommodate transfer to the ARV using forklifts and from the ARV to each
cannon's caisson using a rough-terrain crane incorporated into the caisson's de-

sign.

This DSWS ammunition resupply concept and ATP organization was then applied to

eight LOGATAK II simulation runs to determine the ability of the proposed system
and transportation to support the required rates of fire (Figure 17). The over-
all results indicated that the concept did meet the requirements and accomplished

4
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the following reductions in ammunition resupply logistics burden:

o Reduced Division {* ammunition train by 12 10-ton
trucks;

e Eliminated unprotected ammunition trucks and
personnel in firing units:

¢ Reduced the Brigade ATP burden by 810 short tons
per day; and

o Met the operational amaunition supply rates to
the “Nth" day of battle.

With the subinittal and Government review of FMC's Phase I Report, further study
of the ammunition resupply concept was necessitated. The Government asked for

FMC tc take anocher look at ammunition throughput to ccnfirm transportation and
material handling equipment requirements. In addition, FMC was asked to under-
take further analysis and design trade-offs of the protected ammunition module

concept.

This “second-look" (Figure 18) incorporated an ammunition throughput tineline
study which resulted in refinement of the FMC concept. This Handling and Trans-
portation analysis revealed that an additional 10-ton truck was needed to accom-
modate ATP requirements and that the caisson with inherent material handling
equipment was not efficient. Instead, the study determined that the crane was
better utilized on the ARV and that the caisson was better utilized as an element
of the battery storage area in order tu meet surge rate demands in the later days
of the engagement.

The ammunition packaging study (Figure 19) involved conduct of tradeoffs on type
of modularization, packaging materials, and packaging methods. The results of
this analysis revealed that the preferred concept (Figure 20) was an anmunition
magazine module consisting of individual laminated composite tubes packed into a
“six-pack” carrier of molded polymer plastic with inherent material handling
equipment capability. This concept met the goals and constraints for container-
ization, handling, transportability and preservation as well as demonstrated life
cycle costs comparable to current pallet costs. Though this. analysis was accome
plished prior to recent HEL studies and the BRASS 2900 studies, it appears com-
patible to Unit Configured Load (UCL) concepts as well as robotic handling tech-
niques. The major analysis consideration now is determining the most efficient
point of breakdown for the ammunition mcdule. Analysis along these lines is
currently being undertaken by HEL and the BRASS 2000 group ana will add signifi-
cantly to maximizing an ammunition resupply concept for DSWS.

5
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Conferences such as this are enabling FMC to advance {its knowledge of ammuni-
tion resupply techniques to further advance our concepts for DSWS and other
programs.

In conclusion, (Figure 21.) the DSWS program has arforded FMC a focal point
for development and integration of our PHT analysis capability into overall
ILS concents. Development of this capability has been furthered at FMC
through other study programs such as the Future Close Combat Vehicle System
Study and the Mobile Protected Weapon and Gun System Studies. <Jurrently,
PH&T analysis is playing a significant rele in our LV7=-X Study and prepara-
tion for the potential DSWS Demonstration and Validation Phase Contract.

The development of complex and sophisticated combat vehicle systems by the
Army and Navy has increased the need for {nnovative PH&T concepts and plann-
ing. From the Bradley Fighting Vehicle Systems program through the DSWS
Studies FMC has built its PH&T capabilities as part of a dedicated integrated
logistics suppoit for its product lines.
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. 1. UCL MAKE- UP TlME AND mma DATA FOR ASP/ATP

A CONTINUING SERIES OF FIELD TRIAI.S STARTING FY83 lNVOLVlNG
THE PACKAGING, HANBLING, TRANSPORTATION, AND FARAGEMENT GF
CONVENTIONAL AFMUNITION AT THE GS/DS LEVEL. -

DEVELOP TECH BASE AND SYSTEW/OPERATOR PERFORMANCE DATA ON
ERERGING CONCEPTS FOR ASP/ATP ORGAHIZAT1OH, cm—:mnon, AND
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