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EXECUTIVE SUMMARY

1. SCOPE

The Military Traffic Management Command (MTMC) surveyed the

rail and motor facilities of Fort Devens, Massachusetts, in June 1979,
to determine the installation's outloading capability. Commercial

rail facilities within a 25-mile radius of Fort Devens were included in
the survey.

2. FINDINGS

The primary finding is that Fort Devens does not have the capability
to support a rail operation.

The equipment outloading operation from Fort Devens would include
six battalions, plus some smaller ynits. To transport these units by
rail would require 1,879 railcars=', consisting of 1,819 57-foot flat-
cars, three 80-ton flatcars, and 57 boxcars. These units could be
outloaded in 10 days using Plan 4 (176 railcars per day for the first 3
days, then 193 railcars per day for the following 7 days), provided the
rail system is rehabilitated.

The nonroadable equipment, which would require 10! flatcars and 57
boxcars, could be outloaded in less than 3 days. Other smaller units
outloading prior to or after the peak outloading period impose no ad- 4
ditional constraint on the system.

Fort Devens has approximately 4. 23 miles (includes the National
Guard (NG) area) of trackage. Most of this trackage, as well as the
intersection crossings, is in poor condition (below Federal Railway
Administration Class 2 safety standards), and to upgrade to Class 2
would cost approximately $413, 000, In addition, the Boston and Maine
Railroad (BM) tracks leading into the post areas are rated less than
Class 1. The BM Fort Devens marshalling yard traverses the instal-
lation, providing easy access to trackage suitable for supporting the
Fort Devens equipment outloading operation. However, nonroadable

1/

~ Since most flatcars are 57 feet long (coupler-to-coupler). that length is
used in this report; to convert to any other length, simply multiply the
number of cars by 57 and divide by the desired length.




equipment (tracked or without wheels) would have to be loaded and
secured onto trucks and then driven to the BM yard to be loaded and
secured onto railcars.

Railheads within a 25-mile radius of Fort Devens are unsuitable for
military operations because their spurs, or sidings, are too short,
inaccessible, or located in residential or congested commercial areas.

On-post warehousing, loading docks, and side- and end-loading ramps
are adequate and sufficient in number to accommodate the outloading
quota by motor or rail.

The motor modeg/is the most feasible one for outloading contingency
equipment from Fort Devens for distances of 800 miles or less. The
3, 722 roadable vehicles can be driven directly to the POE, while 197
commercial trucks are required to outload the rest of the post equip-
ment.

Motor outloading versus rail outloading is a consideration at Fort
Devens for the following reasons:

a. The motor outloading facilities are good.

b. Fort Devens is located within 800 miles of major east coast ports
of embarkation.

c. The amount of nonroadable equipment to be moved is small.

d. A large number of commercial motor haulers are in the area. |

e. The cost to rehabilitate the deteriorated rail facilities and the
street-rail intersections is prohibitive when compared with the
outloading requirement.

Table 1 shows the current and potential outloading capabilities (both
rail and motor) of Fort Devens,

2/

~ Motor mode--Roadable vehicles are driven to the designated port of
embarkation, while nonroadable vehicles are transported by commercial
trucks.
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CONCLUSIONS

a.

¢

The post trackage lacks ballast, is pourly drained, and is morve
than 50 percent deteriorated. The lack of tie plates and the insuf-
ficient ballast under, around, and in the crib area of the crossties
have caused increased stresses, resulting in split rails and ties,
as well as poor track gauge.

Track 2, serving General Warehouse 1400, has 57-pound rail,
which is light for today's boxcar loads. The BM lead tracks to
the post west and east areas arc below FRA Class 1. Also, the
track in the east area has two curves above the recommended
minimum of 12 degrees, which cause frequent derailment.

The face of the asphalt end-loading rammp at track 4 has deteri-
orated.

Two portable timber end ramps are required to load equipment on
the tank track and track 2.

The BM Fort Devens marshalling yard is the only suitable out-
loading railhead. The vther nearby commercial railh¢ads cannot
accommodate a military outloading operation.

Motor and rail outloading is constrained by a lack of blocking and
bracing materials, small handtools, bridgeplates, trained block-
ing and bracing crews, and outloading plans, as well as by a
shortage of materials handling equipment (MHE),

Using onsite end- and side-loading ramps, warehouse side-loading
docks, and cranes and forklifts, the installation could outload 111
40-foot flatbed trucks in 2.8 hours, 66 heavy-hauler flats in 2.8
hours, and 20 40-foot vans in 1. 0 hour.

RECOMMENDATIONS

.

For ports of embarkation within 800 miles, employ & motor out-

loading operation,

(1) Acquire a stock of blocking and bracing materials and small
handtools, including portable powersaws and cable-tensioning

devices.

(2) Provide advance training for blocking and bracing crews.




b. For ports of embarkation farther away than 800 miles, employ an |
all-rail move.

(1) Use the Boston and Maine Railroad marshalling yard located
at Fort Devens as a railhead. This will require four portable
timber end-loading ramps at a total cost of approximately
$10, 000.

(2) Acquire a stock of blocking and bracing material; bridgeplates;
and small handtools, including portable powersaws and cable-
tensioning devices.

{3) Provide advance training for blocking and bracing crews.

{4) Provide warehousing for the blocking and bracing supplies.

o
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I. INTRODUCTION

PR Y

An onsite rail and motor outloading study of Fort Devens, Massachusetts
(fig 1), was conducted by the Military Traffic Management Command T'rans-
portation Engineering Agency, Newport News, Virginia, from 18 through

22 June 1979. The principal objective of this study was to determine the
capability of Fort Devens to support the deployment of units during a con-
tingency environment. Another objective was to identify any physical
improvements, as well as any suitable commercial rail facilities near

Fort Devens, that could significantly increase the current outloading capa-~
bility.

At present, Fort Devens rail outloading capability is limited because of
the deteriorated condition of the installation trackage and the BM lead
tracks that provide access to the installation's east and west sectors. The
required outloading trackage is below Federal Railway Administration
(FRA) Class 2 safety standards.

[
i
X

et s

Although there are adequate side-loading ramps, side docks, and storage
warehousing, two additional end-loading ramps, as well as additional fork-
lifts, will be required. In addition, the post has no outloading plans,
blocking and bracing materials, bridgeplates, portable powersaws, small
handtools, cable-tensioning devices, and adequately trained blocking and
bracing crews.

o ey g -z
Y T L alinada

This study shows that, if these deficiencies were corrected, the rail facil-
ities could support Plan 4, which consists of outloading 176 railcars (in- ‘;‘
cluding the boxcar requirement) in 3 days and 193 railcars (including 36 i
additional flatcars) per day for 7 days.

This study considers other options that could produce 57, 100, and 148,
railcar loads of roadable and nonroadable equipment and 70 railcar loads
of nonroadable equipment per 24-hour period.

There are adequate commercial trackage and staging areas at the BM Fort
Devens marshalling yard that could be used for a rail outloading operation.

Motor is the primary outloading mode to consider for Fort Devens, as the
installation is located within 800 miles of major east coast ports of em-
barkation. There is no additional outloading facility cost required in order
to conduct a motor move. For ports of embarkation farther than 80C miles,
an all-rail move could be mounted from Fort Devens (cost approximately
$413,000), or from the BM Fort Devens marshalling yard at a cost of ap-
proximately $10, 000, for portable, timber end-loading ramps.
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Figure 1. Fort Devens and vicinity.




Findings and recommendations contained in this report are based on
analysis of data obtained during the field survey and on other pertinent
information relating to installation activities at that time. Any problems
incurred in implementing the recommendations should be referred to
MTMCTEA for resolution.

Mail address is: Director
Military Traffic Management Command
Transportation Engineering Agency
ATTN: MTT-TE
PO Box 6276
Newport News, VA 23606

Telephone: AUTOVON 927-4641




Il. ANALYSIS OF FORT DEVENS' RAIL OUTLOADING FACILITIES

GENERAL

Discussions with personnel of the Transportation Office at Fort Devens
revealed that no large-scale rail operations have occurred at the post
in recent years. Adjacent to the Fort Devens east sector is the area
occupied by the Massachusetts National Guard, now on semiactive
status. Yort Devens and the National Guard share joint rail facilities.
All rail switching operations are conducted by the Boston and Maine
Railroad. Factual data about locomotive switching and loading, block-
ing and bracing, and inspection times were obtained from other studies
and from the REFORGER 760 exercise.

RAIL FACILITY DESCRIPTION

There are 4. 23 miles of trackage on the installation, including the
National Guard area. The Government trackage, shown in figure 2
and described in table 2, is located in the east sector, in the National
Guard area, and in the west sector of Fort Devens. The three rail
areas are served by two lead track spurs off the Boston and Maine
Railroad marshalling yard that traverses north and south through the
approximate center of the installation.

The survey of all sites, on post and in the National Guard area, re-
vealed that seven sites have concrete or asphalt end-loading ramps,
one site has a concrete side-loading warehouse dock, and two sites
will each require a portable, timber end-loading ramp.

The 4. 23 miles of Government track is below the recommended FRA
Class 2 safety standard for military installations. The crossties, with
about 19 per 39 feet of track, have deteriorated so that there are fewer
than 5 nondefective ties per 39 feet of track. The sparse ballast has
created a surface drainage problem, which contributes greatly to the
already serious condition of crosstie and switchtie deterioration,
Shortage of tie plates and deterioration of ties have caused general

rail misalignment throughout the installation.

Both the BM lead tracks that join the BM Fort Devens marshalling

yard with the Government trackage serving the east and west sectors
are below FRA Class 1 safety standard.

9
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The following discussion describes in detail the rail facilities on the
installation that would be used to outload equipment in accordance with
the recommended plan, Plan 4.

Track 2 (fig 3), a 36-railcar spur, has a large, gravel staging area
adjacent to the site and a covered, lighted, concrete warehouse dock
that could be used to load boxcars directly from the warehouse.

Track 2 has 57-pound rail and deteriorated crossties, which consider-
ably limit heavy railcar operation.

Track 3 (fig 4), a 38-railcar capacity spur, has a large, gravel
staging area and a concrete end ramp that could be used to load flat-
cars with heavy tracked or wheeled vehicles.

Track 4 (fig 5), with a 36-flatcar capacity and an asphalt end ramp,
can be used to outload light tracked and wheeled vehicles.

Tank Track {fig 6) can hold 7 flatcars. Wheeled vehicles would have
to be loaded from a portable, timber end ramp placed at the north
end of the site adjacent to a large, gravel staging area.

Coleman Track 1 (fig 7), located by the POL facility, could be used to
load wheeled vehicles off a gravel and concrete end ramp onto 18 flat-
cars. Although there are four warehouses with seven wood side-
loading docks for boxcars, employing the site for flatcars is more
practical.

Coleman Track 2 (fig 8), a 17-flatcar-capacity spur, parallel to
Coleman track 1, has a concrete end ramp that could be used to out-
load wheeled vehicles.

Track 5 (fig 9), located in the post east area, with a 20-flatcar capacity
and a concrete side ramp, is suitable for outloading wheeled vehicles.

Track 6 (fig 10) could be considered a passing track for track 5; how-
ever, 8 flatcars could be loaded with light wheeled vehicles off the
wide concrete side ramp used by track 5.

NG Track 1 (fig 11}, located in the National Guard area, has a con-
crete side ramp and a concrete end ramp. The concrete end ramp
could be used to load 10 flatcars with heavy tracked or wheeled ve-
hicles.

NG Track 2 (fig 11), a three-car spur, with a concrete end ramp could
be used for loading heavy tracked and wheeled vehicles.
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Figure 3. Track 2 and Warechouse 1400.
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Figure 7. Coleman track I.
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Figure 8. Coleman track 2.




Figure 9.

Track 5, left: track o, right.

Figure 10. Track b.
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Figure 11. NG track 3 (left}), NG track 2 {center),
and NG track 1 (right).

Track S1 has been designated as a loaded railcar storage site, and
tracks El through E5 have been designated as empty railcar storage
sites. The post, commissary, and National Guard lead tracks are
connecting links for major installation areas.

Outbound Track S1 (fig 12) is BM passing track 1, with a holding
capacity of 88 loaded railcars, a caboose, and 4 main line loco-
motives. Sl has 6,250 feet of track and is adequate to accom-~
modate the trains for the outloading operation.

Inbound Track El (fig 12) is the section of BM passing track 2
that has 3, 700 feet and parallels BM passing track 1. E1l could
store 43 empty railcars ready to be shuttled to the loading sites.

Inbound Tracks E2 through E5 (fig 12) are four parallel tracks in
the BM Fort Devens marshalling yard and could be used to store
133 empty railcar replacements to replenish vacated loading sites.
Inbound tracks El through E5 will hold 176 empty railcars, which
equals the 10 empty loading~site demands of 19 boxcars and 157
flatcars over a 24-hour period for the first 3 outloading days.

Connecting Lead Tracks {figs 13, 14, 15). The post, commissary,

and National Guard lead tracks are connecting links between the
installation western and eastern areas.




Figure 12, BM marshalling yard from extreme tert. S1 (passing
track 1), X1 (passing track 2}, 2, 3, M4, and 5.

Figure 13. Post lcad track (left), BN main line track (center),

BN passing track 2 {near right), and B\l passing
track | (far right).
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Figure 14. Commissary track (left) and commissary passing
track (right).

Figure 15. National Guard track, left; National
Guard spur 5, right.
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CURRENT PROCEDURES

The Boston and Maine Railroad (BM) serves Fort Devens and the
Massachusetts Army National Guard area adjacent to Fort Devens.
Switching on the installation and at the National Guard area is done by
BM 120-ten switch locomotives. Currently, no rail outloading plans
have been developed by Fort Devens personnel, and the Nationul Guard
has no specific rail requirement plan.

RAIL SYSTEM ANALYSIS

1.  Current Outloading Capability

Current rail outloading capability at Fort Devens and the National
Guard area is limited due to the following constraints:

a. Most trackage is below FRA Class 2 track safety standard.

b. The BM lead track connecting passing track 1 and serving
the Fort Devens east area and National Guard area is below
FRA Class 1 and has a greater than 12-degree radius of cur-
vature, which frequently results in derailments of 57-foot
railcars.

c. Fort Devens lacks blocking and bracing materials, adequately
trained blocking and bracing crews, outloading plans, bridge-
plates, and small handtools.

d. There is a shortage of nonunit materials handling equipment.

2. Rail QOutloading Analysis

A complex system structure can be viewed as a series of inter-
connected subsystems. The limiting subsystem within the system
establishes the maximum outloading capability. Therefore, to
ascertain the maximum rail outloading capability of Fort Devens,
the following subsystem separation was used:

a. Commercial Service Capabilities

Provided the installation rail facilities are rehabilitated,
commercial service capabilities present no problem to Tort
Devens. The common carrier serving the post is IIM, whosec
operation in the vicinity of Fort Devens is well organized.




1
d

Also, since Ayer, Massachusetts, is a4 major rail center
and is only about 2 miles froni Fort Devens, rail support for
the outloading operation should not be a major problem.

b. Moving to and Loading on Railcars at a Particular Site

The movement of cargo to loading sites is relatively quick
and efficient since most of the equipment is seli-propelled
and access is along good, paved roads. Traffic patterns and
tratfic control would have to be set up, but such measures

should be standard for full-scale cutloading operations.
Staging areas near the outloading sites are adequate, but

queuing will block some streets. Recent field tests, during il
loading operations, revealed that vehicles move along the {lat- ]
cars at an average speed of 1 mile per hour with only une ;
vehicle moving on a railcar at any une time. The lungest ;1

string of empty flatcars used by the recommended outloading
plan, assuming 57-foot car lengths (coupler-to-coupler), was
33 cars. Using that figure, the first vehicle would reach the
end o1 the last car 25 minutes after driving up the ramp; then
blocking and bracing could begin. Loading time is insignificant
in compariscon with blocking and bracing time (table 3). There-

fore, moving to and loading on the railcars is not the limiting h
subsystem. H30))vever, driving wheeled vehicles on flatcars f
"circus style'=' depends on the use of bridgeplates to span the i
gap between the cars. According to the plan employed in our i
analysis, bridgeplates are required for simultancous loading }j

at all sites where wheeled vehicles are to be loaded.

c. Blocking, Bracing, and Safety Inspections

Blocking, bracing, and safety inspection times are difficult
to project. They depend on a number of variables such as:

(1) Crew size and ecxperience.

(2) Extent of the safety inspection.

(3} Documentation.

3/
— Circus-style loading: Equipment is end loaded under its own power

with little or no effect to fully utilize all floor space on the railcar, as
time is critical.
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(4) Availability of blocking and bracing material and
materials handling equipment (MHE),

During REFORGER 76, the establishment of a 5-1/2~ to 7-
hour time limit for loading, blocking, and bracing at a loading
site, as a reasonable goal for crews, and based on experience
and actual field tests of circus-style loadings. In addition,
discussions with the blocking and bracing instructors at Fort
Eustis, Virginia, indicated that, to avoid wasted manhours,
there should be no more than eight men per crew, regardless
of experience.

Fort Devens has no blocking and bracing materials. These
items, which are available locally, should be stockpiled to
assure that the units can be outloaded within the time speci-
field by the contingency plan. Blocking and bracing crews
should be trained on a periodic basis.

Interchange of Empty and Loaded Railcars

An efficient interchange of empty and loaded railcars requires
careful planning and good coordination with the common car-
rier. If the Government and the BM lead trackage is rehabil-
itated, such an interchange can be established at the Fort
Devens rail areas because BM has good rail access and ade-
quate trackage exists for interchange of railcars.

The existence of a large commercial railyard at Fort Devens
and in Ayer makes it possible to accumulate the number of
empty cars required to maintain the operation. The various
plans for spotting railcars depend on the type of operation.

A place or location must be provided for railcars (1) in empty
storage, (2) in loaded storage, and (3) at the loading sites.

In general, three balanced or equally divided areas must
exist somewhere in the vicinity.

Empty railcars destined for Fort Devens should be accumu-
lated and classified in Ayer prior to being moved to the post.
Thus, if the interchange of railcars follows some semblance
of the organization presented in the simulation {app B), this
subsystem will not limit the rail outloading capabilities of
Fort Devens.
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e. Summary

Considering all the subsystems, the deteriorated condition of
the installation and National Guard area trackage; the shortage
of blocking and bracing materials, bridgeplates, and small
handtools; and the lack of trained blocking and bracing crews
emerge as the primary factors restraining the rail outloading
operation at Fort Devens.

Rail System Outloading Options

Using various combinations of 10 recommended rail loading sites
at Fort Devens, five plans were developed for daylight-only
loading (fig 16). Four plans were for loading all nonroadable and
roadable equipment, and one plan was for loading only nonroadable
equipment. The three-balanced-area approach, which includes
loading sites, a loaded storage site, and an empty storage site,
was utilized at Fort Devens. As soon as the loading, blocking and
bracing, and inspection of the cars are completed, the BM switch-
ing engines can begin placing the loaded cars in loaded storage for
pickup by the BM main line engines. Therefore, through proper
planning, the locomotives can bring empties for the next cycle

and pick up loaded cars from the loading sites. The exact pro-
cedure for all switching operations and for the arrival and de-
parture of main line locomotives is described in detail in the
simulation for Plan 4 in appendix B. Five plans were developed
to provide the approximate outloading rates of 50, 100, 150, and
176 railcars which also included a 76-car nonroadable equipment
plan. All plans function similarly.

Plan 1 uses tracks & and 3 and produces 57 railcars per day.
Track 2, the general warehouse track, loads 19 boxcars. Track
3 loads 38 flatcars.

Plan 2 adds track 4 and the tank track, with capacities to load
36 and 7 flatcars, respectively, for a total of 100 railcars per
dy.

Plan 3, which produces an output of 148 railcars per day, re-
quires the addition of Coleman tracks 1 and 2 and NG spurs 1 and
2,
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Plan 4, the maximum outloading plan, adds tracks 5 and 6. This
plan provides 28 additional flatcars for an outloading capability of
176 railcars per day. Plan 4 fulfills the requirement to outload
the units within 10 days and is shown in detail in appendix B.

The nonroadable-equipment-only plan utilizes track 2 and NG
spurs 1 and 2 to produce 70 railcars per day. The nonroadable
equipment can be outloaded in three days.

4. Analysis of Railcar Requirements
The railcar requirements to outload units to be deployed from
Fort Devens are shown in table 4.
TABLE 4
FORT DEVENS RAILCAR REQUIREMENTS e
Number of Railcars
Type of e -
Equipment 57-Foot 80-Ton Boxcars ____ Total |
Roadable 1,721 1,721
Nonroadable 98 98
(Tracked) (38) 3 3
(Others) (60) g
| Miscellaneous o 57 57 |
Total 1,819 3 57 1,879 {
S - — i
i
Total rail requirement is 1, 879 railcars, including 158 railcars i
for the nonroadable equipment. The simulation diagram (app B) e
should be used for outloading these units.
5. Physical Improvements and Additions
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Items listed below are all minimum requirements to provide the
recommended outloading rate of 176 railcars per day (Plan 4),
using existing trackage.

a. Inthewestarca, upgrade to FRA Class 2 standard and/or
rehabilitate the following rail facilities:

(1) The post lead track, tank track, tracks 3 and 4, and
Coleman tracks 1 and 2. Replace every third defective
tie, add missing tieplates, add 6 to 8 inches of new
ballast, tamp, and realign track.




(2) Track 2. Replace all 57-pound rail and ties, add 6 to 8
inches of new ballast, tamp, and realign track. (Use
85-pound relay track salvaged from abandoned cold
storage track.)

(3) Concrete railroad crossings. Repair and realign track
at three intersections on Saratoga Street, three inter-
sections on Cavite Street, and one intersection each on
St. Mihiel, Carey, and Coleman Streets.

(4) Asphalt end-loading ramp. Repair ramp at termination
of track 4.

In the east area, upgrade to FRA Class 2 standard and/or
rehabilitate the following rail facilities:

(1) The commissary track, commissary passing track, and
tracks 5 and 6. Replace every third defective tie, add
missing tieplates, add 6 to 8 inches of new ballast, tamp,
and realign track.

(2) The three concrete railroad crossings and the track
parallel to Commissary Road. Repair and realign.

In the NG area, rehabilitate and upgrade to FRA Class 2
safety standard the following rail facilities:

(1) NG spurs ! and 2. Replace every third defective tie,
add missing tieplates, add 6 to 8 inches of new ballast,
tamp, and realign track.

(2) One asphalt and two timber rail crossings, and the NG
lead track., Rebuild and realign.

Replace or repair broken switch assembly on the NG lead
track,

Replace bent or broken rail sections on the tank track, track
3, the NG lead track, and NG tracks 1 and 2.

Service and grease all switch assemblies, stands, and con-
necting rods in the east, west, and NG areas.

Construct two timber, portable end-loading ramps with
structural strength capable of loading heavy wheeled or light
tracked vehicles.
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Acquire a minimum stock of blocking and bracing materials
needed to supplement the post organic supply for handling all
equipment when a rapid deployment of post units is required.

Acquire bridgeplates for volume outloading of wheeled ve-
hicles.

Acquire sufficient small tools to permit operation of blocking
and bracing crews at all outloading sites. This includes
powersaws, cable cutters, wrecking bars, cable-tensioning
devices, hammers, and so forth.

6. Discussion of Time and Costs

2.

Physical Improvements

The cost estimates (fig 16) cover the rehabilitation of all rail
facilities required to implement Plan 4. No dates were given
for completion of the required improvements; however, it
should be noted that units to be mobilized at Fort Devens
could be in a poor contingency situation if definite plans are
not formulated. A l-year target date is recommended.

The Boston FRA representative has submitted to BM a rail
facility rejection slip on their lead track connecting passing
track 1 with the post commissary track (below FRA Class 1
standard). The FRA track rejection slip requests BM to
bring its section of lead track up to a Class 2 standard. How-
ever, because the present lead track "S" curves have caused
several standard (57-foot length) railcar derailments, the
cause should be eliminated. The present BM lead track curves
should be straightened to accommodate a 57-foot railcar.

Load Time Versus Equipment Type. Two basic types of out-

loading moves are mobilization and administrative.

{1) Mobilization Moves. Since mobilization moves only occur
during national emergencies, urgency is paramount. The
most rapid method of loading and securing mobile equip-
ment on railcars is circus style. For example, if unit
integrity is to be maintained, 2-1/2-ton trucks, pulling
trailers, drive onto the string of railcars, and the equip-
ment is secured in this configuration. This procedure
is fast, but it wastes railcar space. During actual field
tests on standard-type railcars, for the loadiag, securing,




and inspecting of 2-1/2-tuon trucks, two per railoar,
site times varied trom 5 hours, for flatcars witly chaln
tiedowns, to 6-1/2 hours, for flatcars without chain tie-
downs (fig 17 and table 5, itcins 4 and 5). This was a
fast, efficient operation, Other similar operations that
could occur in 4 mobilization move, for most Ar:oy units,
include loading various sizes of containers onto stundard-
type flatcars by using forklifts. This operation, includinyg
loading, securing, nd so forth, wus acconmiplished in
v 5-1/2 hours (table 5, iter. 9), Site loading and sccuring
times for semitrailers and vans on TOFC cars averaged
4 hours. All things considered, the circus-styic lowading
operations indicate that, for mobllization moves, using
standard-tvpe flatcars, the loading, blocking and bLracive,
and inspecting can be accomplished within 3-170 t0 7
hours for 'most equipment tyvies (tanle 5, itens o and 9),
However, if a unit has o sicrizicant number of s:all
itemms, such as "nodes’ (tonie A, itemn ), those 1temns
are likely to require a 10-hour site time; tins =noaid e
considered rather than assaning that the wors can e

accomplished within 7 hoars.

Figure 17, Circus-style loading of 2-172-ton trudcks; total “noding,

blocking and bracing, and taspection time is ~ hoars, i




(2) Administrative Moves. For an administrative move,
plenty of time exists for planning; night operations are
unnecessary except to finish work that is not completed
during daylight hours and to switch railcars. This added
flexibility helps to solve unforeseeable problems. An
administrative move allows time for accumulating special-
type railcars, such as bilevel autoracks and TOFC and
COFC cars, which significantly reduce both labor and
costs. For instance, small vehicles, such as jeeps,
3/4-ton trucks, 1-1/4-ton trucks, and gama goats, can
be loaded on bilevel cars (fig 18); semitrailers and vans
can be loaded on TOFC cars; and MILVANs, for which
there are no chassis, can be loaded on COFC cars.
Mobile equipment, some 2-1/2-ton trucks, and all

smaller vehicles can be loaded on bilevel railcars.
These three specific types of railcars require no block-
ing and bracing except that integral to the car.

Loading and securing times for bilevels varied from an
average of 7-1/2 hours, for a string of cars that were
fully equipped with chain tiedowns, to 10-3/4 hours, for
those cars where cable tiedowns had to be fabricated to
replace missing chain tiedowns. The average total4t}ime
for TOFC cars was 4 hours. Administrative loads—=',
which require relatively longer times and more effort,
are illustrated in figures 19 and 20. This type of load
required a total site time of 10 to 11 hours. In general,
administrative moves should be planned for daylight
hours, leaving night hours available for finishing up
sites that started late or were slowed by problems and
railcar switching. This type of planning allows enough
flexibility to resolve problems and complete the oper-
ation on schedule. For mobilization moves, site times
required to load and secure equipment on a string of
railcars is 5-1/2 to 7 hours; and for administrative
moves, 4 to 11 hours (table 5, items 3 and 7).

4/
— Administrative loading: Equipment to be loaded (wheeled or otherwise)

is placed on the car so as to achieve maximum utilization of floor space;
it may be stacked; cost is important. Both types of loads, circus and
administrative, may be used in either a mobilization or an administrative
move, depending upon the type of equipment to be moved. Example:

item 9 in a mobilization move, or item 5 in an administrative move.
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TYPICAL SITE

TABLE O
LOADING AND BLOCKING ANDL BRAC!ING TI

LEGEND

Type Railcar

Bl - Bilevel

TOFC - Trailer on flatcar

DF - Flatcar/Integral Chain Ticdo

COFC - Container on_Flatcar F - Standard-Type VFlut. v
l Average
l Number
Type Loaded Type How Total Site Time Required (hrs)
Item Railcar (Range) Load Loaded and Other Considerations Details on Tvpe Lead
1 i Bl 16 C End, 7.5 All cars had chain Typical load: 50 feeps, 15-3/4-tom
! 89 ft 15-17 own power tiedowns. Cars did 6-1% ton, 14 Gama Goats, euach level
. not have bridge PL's, number vehicles - 170
: wooden PL's used
2 Bl 14% C End, 10.7 A1l cars did not have Typical Load: 50 jeeps, 15~7/4~ton
89 ft 11-18 own power chain tiedowns, used 6-1% ton, 14 Gama Goats, each level
, wooden bridge PL's. number vchicles - 170
3 TOFC 12 C End, 4.0 Semitrailers - mostly MILVAN marrie
89 ft 10-12 backed to form 40-ft semis. Some 20-ft se
on by military vans on semis. Two per TO
l tractor
4 DF 11 C End, 5.1 Chain tiedowns on All 2-1/2?-ton trucks, various kinds
60 ft 9-14 own power all cars, wood wheel per railcar.
chocks, lateral wood
blocking at wheels
5 F 10 C End, 6.5 Cable tiedowns made at All 2-1/2-ton trucks, various kinds
54 ft own power site. Wheel chocks, per railcar.
lateral wheel blocking
6 F 10 A End, 10.0 Cable tiedowns made at 1/4-ton trailers
54 ft 9-10 own power. site. Wood blocking Wreckers
Some as required. Forklifts
forklift Mules, jeens, CONEX containers
7 F 9 A Forklift, 10.8 Cable tiedowns made at All 1/4-ton trailers or high percen
54 ft manpower site. Wood blocking of similar small items.
as required.
8 DF 10 A Rough 8.3 Chain tiedowns on all All two-wheeled trailers (various
60 ft 8-13 terrain cars. Wheel blocking pulled by 2-1/2-ton trucks)
forklifts used also 5 tratlers/railcar
9 F 9 A Rough 5.5 Cable tiedowns made at All containers -
54 ft terrain site. Blocking as 5 cars with 8 containers ea: b
forklifts required. 3 cars with 4 containers ea. 'i.

1 car with 10 containers ea.h.




ICAL SITE LOADING AND BLOCKING AND BRACING TIMES (1. 1)

TABLE 5

military vans on semis. Two per TOFC car.

All 2-1/?2-ton trucks, various kinds, two 10 men
per trailcar. per
railcar
All 2-1/2-ton trucks, various kinds, two 10 men
per railcar. per
railcar
1/4-ton trailers 10 men
Wreckers per
Forklifts railcar

Mules, jeens, CONEX containers

All 1/4-ton trailers or high percentage 10 men

of similar small items. per
rajlcar

All two-wheeled trailers (various types 10 men

pulled by 2-1/2-ton trucks) per

5 trailers/railcar railcar

All containersg - 10 men

5 cars with 8 containers each. per

3 cars with 4 containers each. railcar

1 car with 10 containers each.

Type Load
A - Administrative
r DF - Flatcar/Integral Chain Tiedowns C - Circus
tecar _ F - Standard-Type Flarcar ~ _
Details on Type Load Manpower Typical Problems '
..... .- J— - e e - — —_—
Tvpical Load: 50 jeeps, 15-3/4-ton trucks, ‘ 14-2 No bridge PL's on cars had to use wooden PL's.
b~1!, ton, 14 Gama Goats, each level, total men per Man has to walk to front of vehicle as guide
number vehicles - 170 vehicle and to straighten bridge PL's. Delays if all
vehicles not at site at loading time,
Typical Load: 50 jeeps, 15-3/4-ton trucks, 1%-2 Same as above; and, missing tiedowns; cable
6~1% ton, 14 Cama Goats, each level, total men per tiedowns had to be fabricated and used.
number vehicles - 170 vehicle (Storm, rain not included in total time)
Semitrailers - mostly MILVAN married togethet 6-8 Some older cars have trailer hitches which
to form 40-ft semis. Some 20-ft semis and man crew | have to be "pulled-up” into position by a

cable attached to the tractor.

None

None

Improper installation of tiedowns and
blocking. Large number of small items,
1/4~ton trailer slow the installation of
blocking since work has to proceed from one
end of railcar to the other.

Improper installation of tiedowns and
blocking. Large number of small items,
1/4-ton trailer slow the installation of
blocking since work has to proceed from one
end of railcar to the other.

None noted

None noted
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Figure 18,
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Lower level of bilevel cars loaded with jeeps, gama
goats, 3/4-ton trucks, and l1-1/4-ton trucks.

Figure 19. Administrative load, mules.




Figure 20. Administrative load, 1/4-ton trailers.

The time/ motion studies conducted during the REFORGER
76 exercise {an administrative move) resulted in the ac-
cumulation of valuable information for planning future
station outloading operations and is included in tables 3
and 5. It should be noted that the average time required
to load is relatively minor when compared with that re-
quired to secure the equipment. As an example, a jeep
can drive across an 89-foot-long bilevel car in I minute,
and a forklift truck can load a container in 2 minutes 12
seconds. So, loading times are not the problem. Also,
as soon as the first vehicle is in position, several simul-
taneous operations are in effect--loading, blocking, and
tieing down. Thus, as a general rule, for future planning,
the following site times should be used: 5-1/2 to 7 hours
for a mobilization move, and 4 to 11 hours for an admin-
istrative move. The 5-1/2-hour minimum for a mobili-
zation move is based on the assumption that only standard-
type railcars are available. The 4-hour minimum for an
administrative move carries the assumption that there

is time to plan and assemble the most appropriate type of
railcars for the equipment to be moved. The 4 hours, in
this instance, was the average time required to load and
secure semitrailers and vans on a string of twelve 89~
foot-long TOFC cars.

To minimize the number of faulty or unacceptable loads
that have to be done over, inspection of the loaded cars
by the railroad inspector should proceed simultaneously
with the work.

R
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c. Transportation Equipment Costs--Bilevel Railcars Versus
54-Foot {Bed Length) Standard Flatcars. A cost comparison,
using nine different types of equipment scheduled for outload- :
ing in the REFORGER 77 exercise, revealed that $129, 431 in
transportation and materials (timber, cable, and so forth)
could be saved by shipping the equipment on bilevel railcars
rather than on standard-type, 54-foot flatcars. The equip-
ment items vary from 1/4-ton trailers to 2-1/2-ton trucks.

A total of 623 vehicles could be transported on 55 bilevel rail-
cars; see table 6 for details and appendix C for more infor- ;
mation on special-purpose railcars.
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TABLE
COST COMPARISON, BILEVELS

" Column Number 1 2 3 4 5 6

Quantity Q
Item Model Weight Height Length to be

o
No. Vehicle Type Number (1bs) (in.) (in.) Shippeq_
1 2-1/2-Ton Truck M35A2 13,360 80.8 264.8 1101/
2 Gama Goat, 1~1/4-Ton M561 7,480 71.9 231.1 27~
3 M105A2 1-1/2-Ton Trailer M105A2 2,670 82.0 166.0 113
4 1/4-Ton Trailer M416 580 44.0 108.5 136
5 400-Gal Water Trailer M149A1 2,530 80.6 161.4 20
6 1-1/4-Ton Truck M880 4,695 73.5 218.5 11
7 3/4~Ton Trailer M101 1,350 50.0 147.0 8
8 1/4~Ton Truck M151 2,350 52.5 131.5 180
9 1-1/4-Ton Como Truck M884 4,648 67.5 218.5 _18
Total 623
SUMMARY

Total cost to ship the 9 different items (623 vehicles) by 89-foot-long bilevel flatcars, Colf
Savings in transportation costs if shipped by bilevel flats (Column 10-- Column 14)
Additional costs of blocking and bracing materials if shipped by 54-foot standard flatcars
Total savings if these nine items shipped by bilevel versus 54-foot flatcar

Total cost to ship the 9 different items (623 vehicles) by 54-foot-long standard flatcars, Co;

Excess vehicles shipped on other railcars that are not completely utilized.
I~ Estimated average additional costs of blocking and bracing materials per vehicle.

1
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TABLE 6
ON, BILEVELS VIRSUS 54-FOOT FLATCARS
7 8 9 10 11 12 13 14
(8 x9) (12 x 13)
antity Quantity . of Trans Quantity No. of Trans
C on 54-ft 54-ft Cars Cost for on 89-ft Bilevels Cost for
Railcar Dollars Required Item Bilevel Dollars Required Ttem
2 2,413 55 132,715 6 7,238 18 130,284
2 2,167 13 28,171 8 5,402 4 21,608
3 2,167 37 80,179 12 3,612 9 32,508
10 2,167 14 30,338 36 3,612 4 25,284
4 2,167 5 10,835 12 3,612 2 7,224
2 2,167 5 10,835 8 3,612 2 7,224
4 2,167 2 4,334 12 3,612 1 3,612
7 2,167 25 54,175 14 3,612 13 46,956
2 2,167 9 19,503 8 3,612 2 4,334
371,085 55 279,034
flatcars, Column 10 $371,085
flatcars, Column 14 279,034
n 14) $ 92,051
d flatcars 37,380 ($602/ % 623)
$129,431
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fll. ANALYSIS OF COMMERCIAL RAIL FACILITIES WITHIN 25 MILES OF FORT DEVENS

All rail facilities within 25 miles of Fort Devens were analyzed to deter-
mine the feasibility of their use during full-scale rail outloading operations
at the installation. Many factors were considered in making the deter-
mination, including:

a. Road access to the facility.

b. Type of facility available--ramps, lighting.

c. Equipment staging and queuing areas.

d. Railcar storage and loading capacities.

e. Track and facility maintenance conditions.

f.  Main line activity levels.

g. Added expense of using commercial facilities.

h. Security problems.
Several considerations narrowed the field of potentially acceptable facili-
ties. Because privately owned rail facilities are not available for military
rail outloading operations, commercial rail facilities arethe only alterna-
tive to using military facilities. The facilities surveyed are located a few
miles from the post, and those with a significant potential were considered
as possible outloading sites. A BM representative assisted in the analysis

of off-post facilities. These facilities are summarized in table 7 and il-
lustrated in figures 21 through 50.

Commercial sites surveyed were:

a. The Boston and Main Railroad yard at Fort Devens and the ad-
jacent Ayer interchange yard, which are major railroad center
distribution points (fig 21). The BM Fort Devens yard is rated
priority 1 for an all-rail move to outload the contingency unit
equipment from the installation. The yard has a large railcar
capacity where the loading sites and empty and loaded car storage
sites are centralized, cutting loading and switching operations to
a minimum. Large, gravel staging areas separate the sites, and
the unit equipment can be delivered to the loading areas through
a gate located at the foot of the Coleman track 2 street (fig 22).

o]
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The BM-Ayer interchange yard (fig 23) has thrce portable bilevel/
trilevel auto-loading end ramps. The yard is not recommended
for outloading unit equipment because the narrow commercial
streets would have to be used as a staging area. The Ayer yard
can be used to gather empty railcars prior to their delivery to the
installation's vacant loading sites.

Groton siding and spur (fig 24), located 7 miles north of Fort
Devens, can be used for storing 18 empty cars. Groton has no
staging area and there is no road access to the trackage.

The BM Shirley siding holds 15 empty cars. Surface conditions
are good, but there is no staging area or access road (fig 25},

Gardener siding (fig 26) has a 35-railcar capacity, and, although
it is 28 miles from the installation, it could be used to store
empties prior to the Ayer yard turnover.

Clinton spur has a concrete end-loading ramp; however, because
of the narrow rural roads and its small 12-car capacity, this BM
facility is of no military use (fig 27).

Littleton spur (fig 28), 3 miles north of Fort Devens, has a capac-
ity for just eight railcars and no staging area for military oper-
ations.

Granitville siding's five-railcar capacity is too short and it is
inaccessible for vehicles (fig 29).

Chelmsford siding, 13 miles north of Fort Devens, holds five
railcars and has no staging area adaptable to military use (fig 30).

Lowell (fig 31) has a siding and two passing tracks with a capacity
of 100 railcars. The facilities are not suitable for outloading
military equipment but could serve as an empty-car assembling
area prior to a shuttle operation to the Ayer interchange yard.

None of the sites has lighting, and, other than the primary selec-
tion (BM Fort Devens marshalling yard), they all have small orno
staging areas. Therefore, they are not suggested as outloading
sites. All of the sites can be used to store railcars in support of
Fort Devens, but the possibility of complications involving secu-
rity and splitting of operations is an important reason to restrict
use of off-post facilities to storage of empty cars only.
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RAILROAD FACILITLILS WITHIN 25 MILES OF FORT DEVENS

El
Location Road Distance Storace M

and from Type Capasrty
Fiqure Fort Devens Trackage Type Sur face Staging | Rarloary
Number (miles) Available Ramps /Docks Lighting Conditions Fur IS N R I
BM Ft
Devens Several
marshal- Inter- larqge
ling yd At 't Devens change gravel
(not yard None N Good areas Ay,
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owned?
(fig 21)
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(tig 23 North of change loading
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Groton 7 Siding
(fie 20 Nor th of and
Ft Devens spur None Ko sood o
shairiey 3
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Derens
Gardener 28
fig 260 wWest ot 't
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Sidin Mone O Good N0
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Devens sSpur concrete RO Good No [N
Slttletor 3
(tea 29 North of t't
Devens Sy None Ne Good No 3
ranit - (<]
il Narehoaf it
trr 20 Derens RN Moo . Coaod e
G- 13
o Lortinoof bt
g fvens i Seme . [METE! Y
Lo 18
trr 4 Lo theast
U Devensy
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TABLE 7

[LITIES WITHIN 25 MILES OF FORT DEVENS

e
Docks

Surface

Lighting Conditions

Staging
Area

Storage
Capacity
Railcars
57-Ft Las

Access

Remarks

NG Good

Several
large
gravel
areas

Good
access
gate to
staging
area

BM tracks chosen
a8 priority one
for an all-rail
ot loading move
from a1 commercilal
facility. Maximum
cost to use -
$10,000 for four
portable, timber
end ramps.

le

No Good

Yes

69

Good

BM public tracks
ana autoloading
vard. This yard
encompasses sev-
cral hundred acres
and is more than
adequate for stor-
ing empty cars for
Fort Devens.

No Good

Poor

BM tracks good for
storing empty cars.

No Good

Poor

BM track good for
storing empty cars,

o) Good

No

W]
s,

Poor

BEM track good for
storing ompty cars
destined for Ft

ovens.

NO Good

No

Poor

BM track. Narrow
rural suriface roadd
are inadegquate foy
Fiiitary outload-
in,

YN Good

roor

oM track.  Too
short , NOt accessiA
bie te military
ourleading opera-
tions.,

N Good

NO

e

Poor

KMoty ack. 100

short Nt acces -

cible to mifitary
L loading opera-

LIRS SR

e 000}

Ney

Poor

Brotoack. Too

shert,

Poor

Ty

100

Poor

wotvack.  Not
cssible 1o
miiitary outload-
1o Gperations,

.
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Figure 21. BM Fort Devens marshalling yard.

Figure 22. Coleman track 2 street gate to BM Fort Devens
marshalling yard,.




46

Figure 23. Ayer BM interchange yard.

Figure 24.

Groton BM siding (left); end spur (right).
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Figure 26. Gardener BM siding (right); two passing tracks (left).
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Figure 27. Clinton BM spur.

Figure 28. Littleton BM spur.
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Figure 29. Granitville BM siding.

Figure 30. Chelmsford BM siding.
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Figure 31,
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IV. SPECIAL EQUIPMENT FOR EXPEDITING THE OUTLOADING OF MILVANS

A large supply of trailer-on-flatcar railcars is usually in the system, and
container-on-~flatcar railcars may be available. These cars should be
used to transport semitrailers and MILVANs. If COFC or TOFC flatcars
are not available, some blocking and bracing time and expense can be
saved by using bulkhead flatcars for tansporting MILVANs. See appendix

C for additional information.
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V. ANALYSIS OF MOTOR SYSTEM OUTLOADING CAPABILITY

A, GENERAL

Highway access to Fort Devens is provided by Massachusetts Route Z.
This highway connects to Interstate Route 495, 5 miles east of Fort
Devens (fig 1). The internal road network within Fort Devens is
capable of handling all types of highway vehicles along its major
arteries. Neither access to the highway system nor the system it-
self restrains motor outloading capability or movement of roadable
military vehicles.

|

B. MOTOR LOADING FACILITIES

Basically, three types of motor vehicles--flatbed, heavy-hauler, and
van semitrailers--would be required to meet the motor outloading
needs of Fort Devens. A description of the loading facilities associat-
ed with each vehicle type follows:

I. Loading Ramps

e aavdar 1 - Tmean ieeuibasdieg

A survey of facilities that have end~loading ramps for loading ve-
hicles onto commercial flatbed semitrailers revealed that there
are 3 such ramps with 16 cutloading positions that could be used
concurrently with a rail outloading operation {table 8 and figs 32
through 41).

[P

Also, concurrent with rail outloading operations, materials
handling equipment (MIIE), consisting of two 20-ton cranes, two
5~-ton cranes, and one 15,000-pound capacity forklift, make a
total of five additional outloading positions functioning for flatbed
semitrailers. So, there are 21 flatbed semitrailer positions
available concurrently with rail outloading operations.

As a separate operation, without rail outloading, there are 7
miore loading ranips with 19 outloading positions available for
flatbed semitrailers. Thus, for motor-only outloading operations,
there are 40 flatbcd semitrailer outloading positions available
(including MHT. positions).

N
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Figure 32. Concrete and gravel end-loading ramp, fuel tank area.

Figure 33. Concrete and gravel end-loading ramp, Commissary Road.

Figure 34, Concrete and gravel end ramp between NG spurs -4 and 5.
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Figure 35.

Figure 36.

Warehouse T-1436 loading dock.

Warehouse T-1434 loading dock.




|

Figure 37. Warehouse T-1428 loading dock.
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Figure 38. Coleman track 1 end-loading ramp.

.
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Figure 39. Track 5 side-loading ramp.

Figure 40. NG spur 1 (left) with end=-loading ramp, forepround,
and side-loading ramp (left). NG spur 2 and end-
loading ramp (right).
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Figure 41, General Warehouse 1400 loading dock.

2. Loading Platforms and Docks

The other type of motor outloading facility is the loading platform
from which van semitrailers are loaded. The platform and the
forklift are used to transfer cargo from truck to truck, truck to
warehouse, and vice versa. Concurrent with rail operations,
there are 32 van-semitrailer positions available at docks or plat-
forms. Separate without rail operations, there are 52 van-semi-
trailer outloading positions at warehouse docks or platforms.

FLATBED AND HEAVY-IHAULER SEMITRAILERS OUTLOADING

The loading procedure follows: A vehicle is driven up the ramp onto
the waiting semitrailer, temporary chocks are placed, and the loaded
truck is driven slowly away from the ramp to a designated location,
where the loaded vehicle is secured with tiedown chains. The next
semitrailer is backed up to the ramp, and the procedure is repeated.
Under this procedure, the ramp is not occupied while loaded vehicles
are being secured. Using a conservative 60 minutes for each cycle,
1 semitrailer could be loaded per hour per ramp, or 10 vehicles per
ramp per 10-hour shift. In most cases, 60 minutes would not be re-
quired.
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1.  Current With Rail Operations

There are 16 concrete/gravel end ramps, 4 crane positions, and
a 15, 000-pound forklift that could be used while rail uvperations
are in progress. Using a 60-minute cycle per position, a 10-hour
workday could produce 210 flatbed/heavy-hauler semitrailer loads
for daylight operation only.

2. Without Rail Operations

If rail operations are not in progress, 19 additional positions lo-
cated at rail-loading concrete side or end ramps can be added to
the 21 positions used in the '"Concurrent With Rail Operations"
section; this would increase the outloading positions to 40,
At 60 minutes per cycle per position, 400 flat and heavy-
hauler semitrailers could be outloaded in a 10-hour

workday.

The possibility of obtaining 400 commercial semitrailers locally

on any day is unlikely. Therefore, since Fort Devens has facilities
for outloading a large volume of flatbed and heavy-hauler semi-
trailers, any constraint on its outloading capability is not the lack
of facilities but the supply of semitrailers.

VAN SEMITRAILER OUTLOADING

The loading procedure could be as follows: A van is backed up to the
loading platform, and cargo is transferred to it from either an adjacent
van or warehouse. Using one forklift per van being loaded, a cycle
time of approximately 2-1/2 hours will be used to load a 40-foot van.
At this rate, one van could be loaded per position each 2-1/2 hours,

or four vehicles per position, during each 10-hour shift. Using the
warehouses listed in table 8, 52 van outloading positions could be
utilized. Fort Devens has a minimum of 52 forklifts of the 2, 000-

and 4, 000-pound sizes, which is enough forklifts to outload at each
position.

1. Concurrent With Rail Operations

There are 32 forklifts available to luad vans at 32 van outloading
positions, while rail uperations are in progress. Using a 2-1/2-
hour loading cycle, a 10-hour workday could produce 128 semi-

trailer loads for Jdaylight operation only.




E.

2.  Without Rail Operations

If rail operations are not in progress, there are 52 forklifts that
could be used to load commmercial van semitrailers at 52 ware-
house positions. At 2-1/2 hours per loading cycle, 52 forklirts
operating on a 10-hour workday could produce 208 semitrailer
loads for daylight operation only.

FLATBED, HEAVY-HAULER, ANDVANSEMITRAILERS OQUTLOADING

SUMNMARY

The flatbed, heavy-hauler, and van semitrailer capability is sum-
marized in table 9. For the installation's peak-equipment mobiliza-
tion period, there are 3, 722 organic roadable vehicles that could be
driven to the port of embarkation. All other equipment would be trans-
ported by commercial motor and would require 20 van, 1!l flatbed,
and 66 heavy-hauler semitrailers for purts of embarkation within 800
miles.

Commercial motor service capabilities present no problem at Fort
Devens. The svpply of van, flatbed, and heavy-hauler semitrailers
exceeds the total demand of 197 motor units.
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TABLE 9
FLATBED, HEAVY HAULER, AND VAN SEMITRAILERS OUTLOADING SUMMARY

Concurrent With Rail

Flatbeds Heavy Hauler

1 concrete/gravel end ramp 2 concrete/gravel end
(2 positions) ramps (14 positions)

cranes (4 positions)

forklift (1 position)

SRS

7 positions 14 positions
In 10 hrs @ 1 trailer
per 60 minutes

70 flatbeds 140 heavy hauler

Vans

32 warehouse
concrete
docks

32 positions
In 10 hrs @
1l trailer per
2-1/2 hrs andj
1 forklift
per trailer

Total - 210 flatbeds and heavy haulers Total - 128
vans
Separate from Rail
Flatbeds Heavy Hauler Vans

5 concrete/gravel end ramps 4 concrete/gravel end
(11 positions) ramps (24 positions)

cranes (4 positions)

forklift (1 position)

[l =

16 positions 24 positions
In 10 hrs @ 1 trailer
per 60 minutes

160 flatbeds 240 heavy hauler

Total - 400 flatbeds and heavy haulers

52 warehouse
concrete
docks

In 10 hrs @
1 trailer pern
2-1/2 hrs an
1 forklift
per trailer

Total - 208
vans
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VI. ANALYSIS OF RAIL AND MOTOR MODES

GENERAL

The objective of this analysis is to evaluate the four transportation
modes identified in table 10 to meet the contingency outloading require-
ments of Fort Devens. The modes are examined with respect to the
following environment:

1. Use of an all-motor mode in lieu of rail.

2. Use of the BM Fort Devens marshalling yard and a motor and rail
mode.

3. Use of the all rail facilities in Plan 4.
4. Use of the BM marshalling yard.
In order of priority, a brief overview of the four modes combined with

the four alternative outloading sites is presented.

ALL-MOTOR MODEQ/ (PRIORITY ONE, FOR PORTS OF EMBARKA -
TION WITHIN 300 MILES

This mode is recommended as the first priority to outload the instal-
lation for ports of ermnbarkation within 800 miles. By using this in lieu
of the all-rail mode, only 197 commercial trucks are required to out-
load all of Fort Devens nonroadable equipment. Also, costs to up-
grade rail facilities are not involved. Using onsite flatbed and van
semitrailer sites (table 9), this could outload 111 40-foot flats in 2.8
hours, 20 40-foot vans in 1.0 hours, and 66 heavy haulers in 2.8
hours.

5/
=" Motor mode--organic roadable vehicles are driven to the designated port

of embarkation, while nonroadable vehicles are transported by commer-
cial truck.
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C. MOTOR AND RAIL MQDE-é-/ (PRIORITY TWQO, FOR PORTS OF
EMBARKATION WITHIN 800 MILES)

The BM Fort Devens marshalling yard is selected as the rail site to
outload by both motor and rail, as well as the all-rail move, because it
is on-post and it eliminates the cost to rehabilitate the installation's
rail facilities.

This mode is rated priority two because it requires a second loading
and blocking and bracing operation for the nonvehicular equipment
that weighs over 40, 000 pounds. This equipment must be loaded,
blocked and braced on semitrailers, transported to the yard, and then
reloaded and blocked and braced on railcars before it is transported
to the POE,

The nonvehicular equipment trucked to the yard will load onto 125
57-foot and 3 80-ton flatcars and 13 boxcars. The lighter nonvehicular
equipment, under 40, 000 pounds, will use twenty 40-foot flatbed and
sixty-nine 40-foot van semitrailers for transport to the POE, The

3, 722 organic roadable vehicles would be driven directly to the POE,
Disadvantages of using the Fort Devens marshalling yard to outload
unit equipment are: portable timber end ramps and cranes to load
flatcars, and forklifts to load boxcars from the ground without benefit
of docks/ramp. Although there are staging areas between the loading
tracks, the commercial rail traffic could present a safety hazard to a
military outloading operation.

D. PARTIAL-MOTOR AND RAIL MODE?/ (PRIORITY THREE, FOR
PORTS OF EMBARKATION WITHIN 800 MILES)

This mode cannot be implemented until the installation's west area
post lead track, tracks 2 and 3, have been rehabilitated at a cost of
$168, 105. This would make it possible to outload 55 boxcars in 3 days
on track 2 and 137 flatcars in 3. 5 days on track 3. Although the out-
loading operation will take less than 4 days, the cost to outload 192

é‘[;'\/Iotor and rail mode--organic roadable vehicles are driven tu the POL,
Nonvehicular cargo, weighing less than 40, 000 pounds, is transported
by commercial van and flatbed semitrailer, and nonvehicular equipment,
weighing over 40, 000 pounds, is outloaded by rail.

4
— All organic roadable vehicles are driven dircctly to the PO, and all
nonroadable vehicles are transported by rail to the POIL,
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railcars is prohibitive. Of course the BM marshalling yard could be

used for this mode in lieu of expenditures to rehabilitate tracks 2 and
3.

ALL-RAIL MODE (PRIORITY ONE, FOR PORTS OF EMBARKATION
MORE THAN 800 MILES DISTANT)

The all-rail mode outloads all roadable and nonroadable organic equip-
ment, using 1,819 57-foot flatcars, 3 80-ton flatcars, and 57 box-
cars, a total of 1,879 railcars, in 10 days. In addition to the track
rehabilitation required for the partial-motor and rail mode, rehabilita-
tion of another 9, 282 feet of track will be required. Also to be re-
habilitated are 13 concrete or asphalt crossings, 2 timber crossings,
and 1 asphalt end ramp. Also two portable timber end ramps will
have to be constructed. An all-rail outloading conducted entirely on
the installation will cust $413, 337; therefore, the BM marshalling

yard should be used.

SUMMARY

The motor and rail mode, using the BM Fort Devens marshalling

yard as the railhead, will not require as many commercial trucks to
outload the unit's equipment as the all-motor mode because of the short
distance to the railhead. However, it is not practical to truck and then
transfer the nonvehicular equipment to railcars because of the time
consumed for the two blocking and bracing operations. There is risk
of damage to BM trackage or a rail accident traversing the com-
mercial facilities and stagingfloading nonroadable heavy tracked and
wheeled equipment with heavy commercial rail traffic in the yard.

The large expenditure required to rehabilitate the installation rail
system for the partial-motor and all-rail modes is not warranted when
3, 722 organic vehicles could be driven to the port of embarkation and
only 197 commercial trucks would be required to transport the remain-
ing unit equipment, for ports of embarkation within 800 miles.

When the POE is more than 800 miles distant and the all-rail mode is
used, the BM Fort Devens marshalling yard should be selected as the
railhead to outload the post equipment.

'
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VIl. CONCLUSIONS

1. Most of the Fort Devens and National Guard area trackage has deteri-
orated and is classified below the recommended military installation
track safety standard FRA Class 2. Because of the poor track condi-
tion, current rail activity at the installation is minimal.

2. The post trackage lacks ballast, is poorly drained, has deteriorated
cross intersections, bent and broken rail, and more than 50-percent
deteriorated crossties. Lack of tieplates and insufficient ballast
under, around, and in the crib area of the crossties has caused in-
creased stresses, resulting in split rails and ties, and poortrack gauge.

3. Track 2, serving General Warehouse 1400, has 57-pound track, which
is inadequate to sustain the cargo weight of today's boxcars. The BM
lead track to the post west area, is below FRA Class 1 and the BM
lead track to the post east area is also below FRA Class 1 and has two
curves above the recommended minimum of 12 degrees, a factor in
causing frequent derailment.

4. Snowplows have hit, bent, and broken rail on the post and National
Guard area.

5. In addition to the poor track conditions on the installation, the face of
the asphalt end-lvading ramp has crumbled. This condition presents
a safety hazard to outloading operations.

6. Two portable timber end ramps are required to load equipment onto
the tank track and track located in the post west area.

7. The BM Fort Devens marshalling yard is the only practical outloading.
railhead. The other nearby commercial railheads cannot accommodate
a military outloading operation.

8. Motor and rail outloading is constrained by the shortage of blocking
and bracing materials, small handtools, bridgeplates, trained blocking
and bracing crews, and outloading plans.

9. For a motor move, 3,722 vehicles could be driven to the PO, and
197 commercial trucks are required to outload the rest of the equip-
ment. Using onsite end- and side-loading ramps, warehouse side-
loading docks, and cranes and forklifts, the installation can outload
111 40-foot flats in 2.8 hours; 66 heavy-hauler flats in 2.8 hours; and
20 40-foot vans in 1.0 hour.




10.

11.

%

The organic motor and commercial motor is constrained by the
shortage of materials handling equipment and the lack of outloading
plans.

Empty railcars (dedicated train lengths) destined for Fort Devens
should be pre-positioned, in train-loading sequence, in Ayer.




Vill. RECOMMENDATIONS

1. For ports of embarkation within 800 miles, e:nploy an organic motor
and commercial motor outloading operation.

a. Acquire a stock of blocking and bracing material and small hand-
tools, including portable powersaws and cable-tensioning devices.

b. Provide advance training for blocking and bracing crews.

2. For ports of embarkation farther away than 800 miles, employ an all-
rail move.

a. Use the BM Fort Devens marshalling yard as a railhead. This
will require four portable timber end-loading ramps at a total cost
of approximately $10, 000.

b. Acquire a stock of blocking and bracing material; bridgeplates;
and small handtools, including portable powersaws and cable-
tensioning devices.

¢. Provide advance training for blocking and bracing crews.

d. Provide warehousing for the blocking and bracing supplies.
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that {s part of the general railroad svs~
tem of transportation. The requireme:ts
prescribed in this part apply to specific
track conditions existing in {isolation.
Therefore, a combination of track con-
ditions, none of which individually
amounts to a deviation from the require-
ments in this part, may require remedial
action to provide for safe operations over
that track.

§ 213.3 Application.

() Except as provided in paragraphs
(b) and (¢) of this section, this part
applies to all standard gage track in the
general railroad system of transporta-
tion.

(b) This part does not apply to track—

(1) Located inside an installation
which is not part of the general railroad
system of transportation; or

(2) Used exclusively for rapid transit,
commuter, or other short-haul passen-
ger service in a metropolitan or subur-
ban area.

(c) Until October 16, 1972, Subparts
A, B, D (except §213.109), E, and F of
this part do not apply to track con-
structed or under construction before
October 15, 1971, Until October 16, 1973,
Subpart C and § 213.109 of Subpart D do
not apply to track constructed or under
construction before October 15, 1971.

§ 213.5 Responsibility of track owners.

(a) Any owner of track to which this
part applies who knows or has notice
that the track does not comply with the
requirements of this part, shall—

(1) Bring the track into compliance;
or

(2) Halt operations over that track.

(b) If an owner of track to which this
part applies assfgns responsibility for the
track to another person (by lease or
otherwise), any party to that assignment
may petition the Federal Ralilroad Ad-
ministrator to recognize the person to
whom that responsibility is assigned for
purposes of compliance with this part.
Each petition must be in writing and
include the following—

(1) The name and address of the track
owner;

(2) The name and address of the per-
son to whom responsibility i{s assigned
(assignee) ;

(3) A statement of the exact relation-
ship between the track owner and the
assignee;

(4) A precise identification of the
track;

(5) A statement as to the competence
and ability of the assignee to carry out
the duties of the track owner under this
part; and

(6) A statement signed by the assignee
acknowledging the assignment to him of
responsibility for purposes of compliance
with this part.

(¢) If the Administrator ts satisfied
that the assignee is competent and able
to carry out the duties and responsibil-
ities of the track owner under this part,
he may grant the petition subject to any
conditions he deems necessary. If the
Administrator grants a petition under
this section, he shall so notify the owner
and the assignee. After the Adminis-
trator grants a petition, he may hold the
track owner or the assignee or both
responsible for compliance with this part
and subject to penalties under § 213.15.

§ 213.7 Designation of qualified persons
to supervise certain renewals and in-
spect track.

(a) Each track owner to which this
part applies shall designate qualified
persons to supervise restorations and
renewals of track under traffic condi-
tions. Each person designated must
have—

(1) Atleast—

(1> One year of supervisory experience
in railroad track maintenance; or

(i1 A combination of supervisory ex-
perience in track maintenauce and train-
ing from a course in track maintenance
or from a college level educational pro-
gram related to track maintenance;

(2) Demonstrated to the owner that
he—

(i) Knows and understands the re-
quirements of this part;

(ii) Can detect deviations from those
requirements; and

(iiiy Can prescribe appropriate re-
medial action to correct or safely com-
pensate for those deviations; and

(3) Written authorization from the
track owner to prescribe remedial ac-
tions to correct or safely compensate for
deviations from the requirements in this
part.

{b) Each track owner to which this
part applies shall designate qualified
persons to inspect track for defects. Each
person designated must have—

(1) At least—




(1) One year of experience in railroad
track inspection- or

(ii) A comhbination of experience in
track inspecrion and training from a
course in track inspection or from a col-
lege level educational program related to
track inspection;

(2) Demaonstrated to the owner that
he—

(1) Knows and understands the re-
quirements of this part;

(i) Can detect deviations from those
requirements; and

(iii) Can prescribe appropriate re-
mnedial action to correct or safely com-
pensate for those deviations; and

(3 V/ritten authorization from the
track owner to prescribe remedial ac-
tions to correct or safely compensate for
deviations from the requirements of this
part, pending review by a qualified per-
son designated under paragraph (a) of
this section.

(¢c) With respect to designations under
paragraphs (a) and (b) of this section,
each track owner must maintain written
records of—

(1) Each designation in effect;

(2) The basis for each designatiol.,
and

(3) Track inspections made by each
designated qualified person as required
by § 213.241.

These records must be kept available tor
inspection or copying by the Federal
Railroad Administrator during regular
business hours.

[36 FR 20336, Oct. 20, 1971, as amended at
38 FR 875, Jan. 5, 1973]

§ 213.9 Classes of track: operating speed
limits.

(a) Except as provided in paragraphs
(b) and t¢» of this section and §§ 213.57
(b), 213.59(¢a», 213.105, 213.113 (a)» and
(b), and 213.137 (b) and (¢), the follow-
ing maximum allowable operating speeds
apply:

[In miles per hour]

The maximan Thie maximum
Over trick that meets allowable allowhde
all of the e nts O rating operahine
prescribed s this poart spovd for ~ped ot
for — fronelit train: Prssenger
18 tratn < is-

lass 1 track. ... .. 1 15
lass2 track. . ... ... 25 a0
lass 3track . . 1 W
fassqtrack. . ... i1 &0
!
l

ass b track . . wiy an
assbtrack . .. . L. 1) 110

(b) If a segment of track does not
meet all of the requirements for its in-
tended class, it is reclassified to the next
lowest class of track for which it does
meet all of the requirements of this part.
However, if it does not at least meet the
requirements for class 1 track, no opera-
tions may be conducted over that seg-
ment except as provided in § 213.11.

¢’ Maximum operating speed may
not exceed 110 m.p.h. without prior ap-
proval of the Federal Railroad Adminis-
trator. Petitions for approval must be
filed in the manner and contain the in-
formation required by §211.11 of this
chapter. Each petition must provide suf-
ficient information concerning the per-
formance characteristics of the track.
signaling, grade crossing protection,
trespasser control where appropriate,
and equipment involved and also con-
cerning maintenance and inspection
practices and procedures to be followed,
to establish that the proposed speed can
pe sustained in safety.

(36 FR 20336, Oct. 20, 1971, as amended at
38 FR 875, Jan. 5, 1973; 38 FR 23405, Aug. 30,
1973)

§ 213.11 Restoration or renewal of track
under traffic conditions.

If, during a period of restoration or
renewal, track is under traflic conditions
and does not meet all of the require-
ments prescribed in this part, the work
and operations on the track must be
under the continuous supervision of a
person desighated under § 213.7(a) .

8§ 213.13 Measurving track not under
load.

When unloaded track is measured to
determine compliance with requirements
of this part, the amount of rail move-
ment, if any, that occurs while the track
is loaded must be added to the measure-
ment of the unloaded track.

(38 FR 875, Jan. 5, 1973}
§ 213.15 Civil penalty.

(a) Any owner of track to which this
part applies, or any person held by the
Federal Railroad Administrator to be re-
sponsible under §213.5t¢, who violates
any requirement prescribed in this part
is subject to a civil penalty of at least
$250 but not more than $2.500.

¢b) For the purpose of this section,
each day a violation persists shall be
treated as a separate offense.




Exemptions.

(a) Any owner c¢f track to which this
part applies may petition the Federal
Railroad Administrator for exemption
from any or all reguirements prescribed
in this part.

(b) Each peiition for exemption under
this section must be filed in the manner
and contain the information required by
§ 211.11 of this chapter.

(¢) If the Administrator finds that
an exemption is in the public interest and
is consistent with railroad safety, he may
grant the exemption subject to any con-
ditlons he deems necessary. Notice of
each exemption granted is published in
the FrpERAL REGISTER together with a
s.atement of the reasons therefor.

Subpart B—Roadbed
§ 213.31 Scope.

This subpart prescribes minimum re-
quirements for roadbed and areas im-
mediately adjacent to roadbed.

§ 213.33 Drainage.

Each drainage or other water carrying
facility under or immediately adiacent
to the roadbed must be maintained and
kept free of obstruction, to accommodate

expected water flow for the area con-
cerned.

§ 213.37 Vegetation.

Vegetation on railroad property which
is on or immediately adjacent to roadbed
must be controlied so that it does not—

(a) Become a fire hazard to track-
carrying structures;

(b) Obstruct visibility of railroad signs
and signals;

(¢) Interfere with rallroad employees
performing normal trackside duties;

(d) Prevent proper functioning of sig-
nal and communication lines; or

(e) Prevent railroad employees from
visually inspecting moving equipment
from their normal duty stations.

Subpart C—Track Geometry
§ 213.51 Scope.
This subpart prescribes requirements
for the gage, alinement, and surface of

track, and the clevation of outer rails
and speed liinitations for curved track.

§ 213.53 Gage.

(a) Gage is measured between the
heads of the rails at right angles to the
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rails in a plane five-eighths of an inch
below the top of the rail head.

(b) Gage must be within the limits
prescribed in the following table:

The gage of tangent The gage of curved
(‘lusskol track must be—, track must be—
trac

At But not At But not
least— more than— leust— more than—

8 4’ 98" 48" 493"
4 8 Py ,“,,?,» 48 rur v
4 h 4 gl g 47 91,
ey 4y rard 403
48" 4By & 8" rag

§ 213.55 Alinement.

Alinement may not deviate from uni-
formity more than the amount pre-
scribed in the following table:

Tangent track Curved track

The deviation of  The deviation of
Class of track the mid-offset the mid-ordinate
from ¢2-foot line U {rom 62-foot chord 2
may not be more niay not be more
than— than—

g 5
3 3
13, l"”
15 1
i by
2 e

 Tha ends of the Haw 3mnst ba at points on the gage
slde of the Lo radl five efrhiths of an Ineh below the top
of the rallhvad. Either rail may be used as the Hne radl,
however, the sanwe rafl st be used for the full length of
that tangentisl segment of triack.

1 The sads of the chord must be at polnts on the gage
side of the outer rall, five-alghths of ao luch below the
top of the rallhend.

§ 213.57 Curves; elevation and speed
limitations.

(a) Except as provided in § 213.63,
the outside rail of a curve may not be
lower than the inside rail or have more
than 6 inches of elevation.

(b) The maximum allowable operat-
ing speed for each curve is determined
by the following formula:

Vmaxz: , .
0.0007d
where
Vma: =Maximum allowable operating speed
(miles per hour).
Eas=Actual elevation of the outside rall

(inches).
d =Degree of curvature (degrees).




Appendix A is a table of maximum al-

lowable operating speed corputed in

accordance with this formula for vari-

ous elevations and degrees of curvature.

§ 213.59 Elevation of curved track;
runoff.

(a) If a curve is elevated, the full ele-
vation must be provided throughout the
curve, unless physical conditions do not
permit. If elevation runoff occurs in a
curve, the actual minimum elevation
must be used in computing the maxi-
mum allowable operating speed for that
curve under § 213.57(b).

(b) Elevation runoff must be at a
uniform rate, within the limits of track
surface deviation prescribed in § 213.63,
and it must extend at least the full
length of the spirals. If physical condi-
tions do not permit a spiral long enough
to accommodate the minimum length of

runoff, part of the runoff may be on
tangent track.

§213.61 Curve data for Classes 4
through 6 track.

(a) Each owner of track to which this
part applies shall maintain a record of
ecach curve in its Classes 4 through 6
track. The record must contain the fol-
lowing information:

(1) Location;

(2) Degree of curvature;

(3) Designated elevation;

(4) Designated length of elevation
runoff; and

(5) Maximum allowable operating
speed.

[38 FR 875, Jan. 5, 1973)

§ 213.63 Track surface.

Each owner of the track to which this
part applies shall maintain the surface
of its track within the limits prescribed
in the following table:

Track surface

Class of track

1 2 3 4 5 8
The runoﬂ inany 31 feet of rall at the end of a ralse may not be more
____________________________________________________________ 3!:2“ 3 2’/ 1}5” 1“ yz/l
Tho davlauon from untform profile on efther rail at the mjdordinate
of a 62-foot chord may not beorethen. . ... ... ... . 3" b3 PN P g IV
Deviation from designated elevation on spirals may not be more
LT T S LD ST LA | VAL U L 15"
arlation in cross level on spirals in any 31 feet may not be more
BT - o e e e e e e e e e e e e e e e o 1!/‘11 l%" 1 !,‘H }’2"
l)ovlazlon from zero cross level at any point on tangent or “from
designated elovation on curves between spirals may not be more
h ____________________________________________________________ 3!: P l}j’” 1%11 l" }6”
The diﬂerence in cross level between any two polnts less than 62
feet apart on tangents and curves botween spirals may not be more
LY 1 T PN 3 21 18 1y 1 '

Svbpart D—Track Structure
§ 213.101 Scope.

This subpart prescribes minimum re-
quirements for ballast, crossties, track
assembly fittings, and the physical con-
dition of rails.

§ 213.103 Ballast; general.

Unless it is otherwise structurally sup-
ported, all track must be supported by
material which will—

(a) Transmit and distribute the load
of the track and railroad rolling equip-~
ment to the subgrade;

(b) Restrain the track Ilaterally,
longitudinally, and vertically under dy-
namic loads imposed by railroad rolling

equipment and thermal stress exerted
by the rails;

(¢) Provide adequate drainage for
the track; and

(d) Maintain proper track cross-
level, surface, and allnement.

§ 213.105 Ballast; disturbed track.

If track is disturbed, a person desig-
nated under §213.7 shall examine the
track to determine whether or not the
ballast is sufficiently compacted to per-
form the functions described i § 213.103.
If the person making the examina-
tion considers it to be necessary in the
interest of safely, operating speed over
the disturbed segment of track must be
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reduced to a speed that he considers
safe.
§ 213.109

(a) Crossties may be made of any ma-
tertal to which rails can Le securely
fastened. The material must be capable
of holding the rails to gage within the
limits prescribed in § 213.53(b) and dis-
tributing the load from the rails to the
ballast section.

(b) A timber crosstie is considered to
be defective when it is—

(1) Broken through;

(2) Split or otherwise impaired to the
extent it will not hold splkes or will
allow the ballast to work through;

«3) So deteriorated that the tie plate
or base of rail can move laterally more
than one-half inch relative to the
crosstie;

(4) Cut by the tle plate through more
than 40 percent of its thickness; or

SUPPORTED JOINT

BN

X Y y 4

Crossties.

-

(5) Not spiked as required by § 213.127.

(¢) If timber crossties are used, each
39 feet of track must be supported by
nondefective ties as set forth in the
following table:

Minimum number Macinum distance
of nondefective  bLetween nondete--
ties per 34 feet of  tive ties (eentet to

track center) (inches)

Class of track

Vo 5 100
2030 8 70
b 12 N
& il 14 a~

(d> If timber ties are used, the mini-
mum humber of nondefective ties under
& rail joint and their relative positions
under the joint are described in the fol-
lowing chart. The letters in the chart
correspond to letters underneath the ties
for each type of joint depicted.

SUSPENDED JOINT

e o] |
2)

X Y

Minfionm number of nondelective
tles under » jolnt

Class of track

Required position of nondelective ties

Suppeorted jolut Suspended joint

XorY.
Xend Y.

Y and Z.

(e) Except in an emergency or for a
temporary installation of not more than
6-months duration, crossties may not be
interlaced to take the place of switeh ties.

A6 FROVo446, Oct. 20, 1971, as amended at
A FE HTH Jan 5, 1973]

2301
« When an owner of track to which
e Jearns, through inspec-
cwase, that a raslin tha track

Defective rails,

contains any of the defects listed in the
following table, a person designated
under § 213.7 shall determine whether or
not the track may continue in use. If he
determines that the track may continue
in use, operation over the defective rail
is not permitted until-—

(1} The rail is replaced; or

(2) The remedial action prescribed in
the table is initiated:




REMEDIAL ACTION

Length of defect Percent of ratihead  defective rall
(inch) cross-section -l nrea is not replaced,
Defect weakened by defect take the remediat
———= —= = —— action preseribed
More than But not Less than But not in note~
more than less than
2 . ... B.
Transverse fissUro ... . . .. ... 100 20 B.
A
B.
B.
A.
C.
{ b
A,or E and H.

Split web
Piped rail

o ol i 3 ...
Jead webs separation........ ... (Break out in railhead).
0

Bolt hale crack 6]

Brokenbase. ... ........_..... .

Ordisry break
Damayeld rafl

. Hand F,
Iand Q.

....................... B.

A,
14 e H and F.
3 e I and G.
B.

A.
o RO Hand F.
1M et {und a.
.. B.

A.
.......... E and [.
(Replace rail).
Aork.
C.

Norvy;

A A person desipnated under § 213.7 to visually supervise each operation over defective rall.
B bhnit operating specd to 10 m phy over defeetive rail

C o Apply joiat bars bolted only througely the outermost holes to defect within 20 days after {t is determined to
vontinge the track inouase, o the case of classes 3 through 6 'rack, limit operating speed over defective rail to 39
st anple haes ace applied; thepeafter, limit speed € 50 my,pah. or themaximum sllowalde speed under
13 for the class of travk cotwerned, w hichever is jower,

DA pply joint bars bolted ooty through the outermost holes to defect within 10 days after it 1s determined to
cantinge the track invses Limit operating speed over defestive wail to 10 mop.h, until angle bars are applied;
the eeafte r, Jonit speed 1o 50 mopoh or e maxisun allowable speed under § 213.9 for the class of track coneerned,

whicheveris lower,

F - Apply ;oint bars to defeet and bolt in accordanee with § 213.121 (d) and (e).

Fo-luspect il 10 days after it is determined to continne the track in use,

G Inspect vl 30 days after it determined to continne the track in use,

L= Tarat of cr i speed over defective rail to 50 m.p h. ot the maximum allowable speed under § 213.9 for the

cles ol trok coveerned, whivhever 13 lower.

[-- Limit aperating speed over defeetive rail 1o 30 mep.h. or the maximum allowahle speed under § 213.9 for the class

of track cencerned, whichever is jower.

(b) If a rail in classes 3 through 6
track or class 2 track on which passenger
trains operate evidences any of the con-
ditions listed in the following table, the
remedial action prescribed in the table
must be taken:

Remedial aotlon
It a person It a person
Condltion designated under deslgnuted under
§ 213.7 determines § 213.7 determinea

that condition that condition
requires rall to be  does not roqulire
replaced rail to be replaced
Rhelly spots. .. YL!mit speed to Inspect the rail
' Pchacks. | 20m.ph and for internal
I +ine burny schedule the defects at
cout not rall for repluce- intervals of not
fracture). ment. more than every
MUl defact... . 12 months.
Flaking . ... l Mool Inapect the rall at
Blivered . ... intervals of not
Corrugated. ... { more than every
Corroded ... ... 6 months,

(c) Asused in this section—

(1) “Transverse Fissure” means a
progressive crosswise fracture starting
from a crystalline center or nucleus in-
side the head from which it spreads out-
ward as a smooth, bright, or dark, round
or oval surface substantially at a right
angle to the length of the rail. The dis-
tinguishing features of a transverse fis-
sure from other types of fractures or
defects are the crystalline center or
nucleus and the nearly smooth surface of
the development which surrounds it.

(2) “Compound Fissure' means a pro-
gressive fracture originating in a hori-
zontal split head which turns up or down
in the head of the rail as a smooth,
bright, or dark surface proeressing until
substantially at a right angle to the
length of the rail. Compound flssures re-
quire examination of both faces of the
fracture to locate the horizontal split
head from which they originate.




(3) “Horizontal Split Head” means a
horizontal progressive defcct originating
inside of the rail head, usually one-
quarter inch or more below the running
surface and progressing horizontally in
all directions, and generally accompanied
by a flat spot on the running surface. The
defect appears as a crack lengthwise of
the rail when it reaches the side of the
rail head.

(4) “Vertical Split Head” means a
vertical split through or near the middle
of the head, and extending into or
through it. A crack or rust streak may
show under the head close to the web or
pieces may be split off the side of the
head.

(5) Split Web” means a lengthwise
crack along the side of the web and ex-
tending into or through it.

(6) “Piped Rail” means a vertical
s»lit in a rail, usually in the web, due to
failure of the sides of the shrinkage cav-
ity in the ingot to unite in roiling.

() “‘Broken Base” means any break
in the base of a rail.

(8) ““Detail Fracture” means a pro-
gressive fracture originating at or near
the surface of the rail head. These frac-
tures should not be confused with trans-
verse fissures, compound flssures, or
other defects which have internal origins.
Detall fractures may arise from shelly
spots, head checks, or flaking.

(9) “Engine Burn Fracture” means a
progressive fracture originating in spots
where driving wheels have slipped on top
of the rail head. In developing down-
ward they frequently resemble the com-
pound or even transverse fissure with
which they should not be confused or
classified.

(10) “Ordinary Break” means & par-
tial or complete break in which there is
no sign of a fissure, and in which none of
the other defects described in this para-
graph are found.

(11) “Damaged rail” means any rail
brokern or injured by wrecks, broken, flat,
or unbalanced wheels, slipping, or similar
causes.

(12) “Shelly spots” means a condition
where a thin (usually three-eighths inch
in depth or less) shell-like piece of sur-
face metal becomes separated from the
parent metal in the railhead, generally
at the gage corner. It may be evidenced
by a black spot appearing on the rall-
head over the zone of separation or a
piece of metal breaking out completely,
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leaving a shallow cavity in the railhead.
In the case of a small shell there may be
no surface evidence, the existence of the
shell being apparent only after the rail
is broken or sectioned.

(13) “Head checks” mean hair fine
cracks which appear in the gage corner
of the rail head, at any angle with the
length of the rail. When not readi. vis-
ible the presence of the checks may often
be detected by the raspy feeling of their
sharp edges.

(14) "Flaking” means small shallow
flakes of surface metal generally not
more than one-quarter inch ia length or
width break out of the gage comner of
the railhead.

{368 FR 20336, Oct. 20, 1971, as amended at
38 FR 875, Jan. 6, 1973; 38 FR 1508, Jan. 15,
1973)

§ 213.115 Rail end mismatch.

Any mismatch of rails at joints may
not be more than that prescribed by the
following table:

Any mismetch of rafls at joints may not
Ctlg:kof be more than the following —

On the trend of the  On the gage side of
rail ends (Inch) the ratl ends (fnch}

ig ¥
% He
3e e

% 4

§ 213.117 Rail end hatter.

(a) Rail end batter is the depth of
depression at one-half inch from the rail
end. It is measured by placing an 18-inch
straightedge on the tread on the rail end,
without bridging the joint, and measur-
ing the distance between the bottom of
the straightedge and the top of the rail
at one-half inch from the rail end.

(b) Ralil end batter may not be more
than that prescribed by the following
table:

Class Rail end batter may not

of be more than—
track (inch)

l e crccccmceccccae—a- 1%

B e eceeccecemc———————— 3%

< %

8 e ————— I

B e cmcccccacmccemnaa %

B e accccacmeaan %

§ 213.119 Continuous welded rail.

(a) When continuous welded rail is
being installed, it must be installed at,
or adjusted for, a rail temperature range




that should not result in compressive or
tensile forces that will produce lateral
displacement of the track or pulling
apart of rail ends or welds.

(b) After continuous welded rail has
been installed it should not be disturbed
at rail temperatures higher than its in-
stallation or adjusted installation tem-
perature.

§ 213.121 Rail joints.

(a) Each rall joint, insulated joint,
and compromise joint must be of the
proper design and dimensions for the
rall on which it is applied.

(b) If a joint bar on classes 3 through
6 track is cracked, broken, or because of
wear allows vertical movement of either
rail when all bolts are tight, it must be
replaced.

(¢) If a joint bar is cracked or broken
between the middle two bolt holes it must
be replaced.

(d) In the case of conventional
jointed track, each rail must be bolted
with at least two bolts at each joint in
classes 2 through 6 track, and with at
least one bolt in class 1 track.

(e) In the case of continuous welded
rail track, each rail must be bolted with
at least two bolts at each joint.

(f) Each joint bar must be held in
position by track bolts tightened to al-
low the joint bar to firmly support the
abutting rail ends and to allow longi-
tudinal movement of the rail in the joint
to accommodate expansion and contrac-
tion due to temperature variations.
When out-of-face, no-slip, joint-to-rail
contact exists by design, the require-
ments of this paragraph do not apply.
Those locatiomns are considered to be con-
tinuous vel ed rail track and must meet
all the requirements for continuous
welded rail track prescribed in this part.

(g) No raill or angle bar having a
torch cut or burned bolt hole may be
used in classes 3 through 6 track.

§ 213.123 Tie plates.

(a) In classes 3 through 6 track where
timber crossties are in use there must he
tie plates under the running rails on at
least elght of any 10 consecutive tles.

(b) Tie plates having shoulders must
be placed so that no part of the shoulder
is under the base of the rail.

§ 213.125 Rail anchoring.

Longitudinal rail movement must be
effectively controlled. If rail anchors

which bear on the sides of ties are used
for this purpose, they must be on the
same side of the tie on both ralls.

§ 213.127 Track spikes.

s) When conventional track is used
with timber ties and cut track spikes, the
rails must be spiked to the ties with at
least one line-holding spike on the gage
side and one line-holding spike on the
field side. The total number of track
spikes per rail per tie, including plate-
holding spikes, must be at least the
number prescribed in the following table:

MiNIMUM NUMBER Or TRACK SPIKES PER RaIL PER
TIE, INCLUDING PLATE-HOLDING SPIKES

Tangent Curved Curved
track and track with track viith Curved
curved more than more than track with
Class track  2° but not 4° but not more than
oftrack with not more than more than 6° of
more than 4° of 6° of curvature
2°of curvature curvature
curvature

O e GOOD =
ST ST SRSy L)

(b) A tie that does not meet the
requirements of paragraph (a) of this
section is considered to be defeztive for
the purposes of § 213.109(b).

[36 FR 20336, Oct. 20, 1971, as amended at
38 FR 876, Jan. 5, 1973)

§ 213.129 Track shims.

(a) If track does not meet the geo-
metric standards in Subpart C of this
part and working of ballast is not possi-
ble due to weather or other natural con-
ditions, track shims may be installed to
correct the deficiencies. If shims are used,
they must be removed and the track
resurfaced as soon as weather and other
natural conditions permit.

(b) When shims are used they must
be—

(1) Atleast the size of the tie plate;

(2) Inserted directly on top of the tle,
beneath the rail and tie plate;

(3) Spiked directly to the tie with
spikes which penetrate the tle at least 4
inches.

(¢) When a rail is shimmed more than
1Y% inches, it must be securely braced on
at least every third tie for the full length
of the shimming.

(d) When a rail {s shimmed more than
2 inches a combination of shims and 2-
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inch or 4-inch planks, as the case may
be, must be used with the shims on top
of the planks.

§ 213.131 Planks used in shimming.

(a) Planks used in shimming must be
at least as wide as the tie plates, but in
no case less than 5', inches wide. When-
ever possible they must extend the full
length of the tie. If a plank is shorter
than the tie, it must be at least 3 feet iong
and its outer end must be flush with the
end of the tie.

(b) When planks are used in shim-
ming on uneven ties, or if the two rails
being shimmed heave unevenly, addi-
tional shims may be placed between the
ties and planks under the rails to com-
pensate for the unevenness.

(c) Planks must be nailed to the ties
with at least four 8-inch wire spikes.
Before spiking the rails or shim braces,
planks must be bored with 33-inch holes.

§213.133 Turnouts and track crossings
generally.

(a) In turnouts and track crossings,
the fastenings must be intact and main-
tained so as to keep the components se-
curely in place. Also, each switch, frog,
and guard rail must be kept free of ob-
structions that may interfere with the
passage of wheels.

(b) Classes 4 through 6 track must be
equipped with rail anchors through and
on each side of track crossings and turn-
outs, to restrain rail movement affecting
the position of switch points and frogs.

(c) Each flangeway at turnouts and
track crossings must be at least 1%
inches wide.

[36 FR 20336, Oct. 20, 1971, as amended at
38 FR 876, Jan. 5, 1873]

§ 213.135 Switches.

(a) Each stock rail must be securely
seated in switch plates, but care must
be used to avoid canting the rail by over-
tightening the rail braces.

(b) Each switch point must fit its
stock rail properly, with the switch stand
in either of its closed positions to allow
wheels to pass the switch point. Lateral
and vertical movement of a stock rail
in the switch plates or of a switch plate
on a tie must not adversely affect the
fit of the switch point to the stock rail.

(¢) Each switch must be maintained
30 that the outer edge of the wheel tread

Ky

ca;mot contact the gage side of the stock
rail.

(d) The heel of each switch rail must
be secure and the bolts in each heel must
be kept tight.

(e) Each switch stand and connecting
rod must be securely fastened and op-
erable without excessive lost motion.

(f) Each throw lever must be main-
tained so that it cannot be operated with
the lock or keeper in place.

(g) Each switch position indicator
must be clearly visible at all times.

(h) Unusually chipped or worn switch
points must be repaired or replaced.
Metal flow must be removed to insure
proper closure.

§ 213.137 Frogs.

(a) The flangeway depth measured
from a plane across the wheel-bearing
area of a frog on class 1 track may not
be less than 134 inches, or less than 115,
inches on classes 2 through 6 track.

(b) If a frog point is chipped, broken,
or worn more than flve-eighths inch
down and 6 inches back, operating speed
over that frog may not be more than 10
miles per hour.

(¢) If the tread portion of a frog cast-
ing i{s worn down more than three-
eighths inch below the original contour,
operating speed over that frog may not
be more than 10 miles per hour.

§213.139 Spring rail frogs.

(a) The outer edge of a wheel tread
may not contact the gage side of a spring
wing rail.

(b) The toe of each wing rail must be
solidly tamped and fully and tightly
bolted.

(¢) Each frog with a bolt hole defect
or head-web separation must be replaced.

(d) Each spring must have a tension
sufficient to hold the wing rail against
the point rail.

(e) The clearance between the hold-
down housing and the horn may not be
more than one-fourth of an inch.

§213.141 Self-guarded frogs.

(a) The raised guard on a self-
guarded froz may not be worn more
than threec-eighths of an inch.

(b)» If repairs are made to a self-
ruarded frogs without removing it from
service, the guarding face must be re-
stored beiore rebuilding the point.



§ 213.143 Frog guard rails and guard
faces; gage.

The guard check and guard face gages
in frogs must be within the limits pre-
scribed in the following table:

(tuard check gage Guard face gage

Thie distance

between the gage The distance
Hue of a frog to between guard
Class the guard line | of lines, ! measured
of fts guusrd rafl or across the track
track guarding face, at right angles
measured across to the guge linie, ?
the truck at right may not Le more
angles to the gage than—
line, *may not be
fess than—
) D 'y e!}j" 48"
2 ........... ‘l 6 " " 6 ”
3,4 ¢ eig” vt
5' [T ry 6%” ‘r 5

' A line along that side of the flangeway which is
nearer to the center of the track and at the same elevation
as the gage line,

1 A lino %3 inch below the top of the center line of the
head of the runuiug rail, or corresponding location of
the tread portlon uf the track structure.

Subpart E-—Track Appliances and
Track-Related Devices

§ 213.201 Scope.

This subpart prescribes minimum re-
quirements for certain track appliances
and track-related devices.

§ 213.205 Derails.

(a) Each derail must be clearly visible.
When in a locked position a derail must
be free of any lost motion which would
allow it to be operated without removing
the lock.

(b) When the lever of a remotely con-
trolled derall is operated and latched it
must actuate the deralil.

§213.207 Switch heaters.

The operation of a switch heater must
not interfere with the proper operation
of the switch or otherwise jeopardize the
safety of railroad equipment.

Subpart F—Inspection
§213.231 Scope.

This subpart prescribes requirements
for the frequency and manner of in-
specting track to detect deviations from
the standards prescribed in this part.

§ 213.233  Track inspections.

(a) All track must be inspected in ac-
cordance with the schedule prescribed

in paragraph (¢) of this section by a
person designated under § 213.7.

(b) Each inspection must be made on
foot or by riding over the track in a
vehicle at a speed that allows the person
making the inspection to visually inspect
the track structure for compliance with
this part. However, mechanical or elec-
trical inspection devices approved by the
Federal Railroad Administrator may be
used to supplement visual inspection. If
a vehicle is used for visual inspection,
the speed of the vehicle may not be more
than 5 miles per hour when puassing over
track crossings, highway crossipgs, or
switches.

(¢) Each track inspection must be
made in accordance with the following
schedule:

Class of  Typeoftruck Required freqriency
track

Weekly with at Jlenst 3
calendar dave {nterval
between inspections, or
hefore «ae, M the track Is
used less than once a

week, or "

turce  ueelly  with st
1,2,3 .. Main track and least 1 calondar  day
sidings. Interval Letween inspec-
tions, if the truck carries
passenger trajns or more
than 10 millon grosa tons
of traflic during the
preceding culendar year.
1,2,3..... (ther than Montaly  with at  least
muain track 20 calendar davs Interval

arid si Hings. bhet ween L hections.
45,8 ... ... ... Ture ueekly with at

least 1 calendar day
Interval Lelween inspec-
tlons.

(d) If the person making the inspec-
tion finds a deviatiorn from the require-
ments of this part, he shall immediately
initiate remedial action.

(36 FIR 20336, Oct. 20, 1971, as amended at
38 FR 876, Jan. 5, 18973 ]

§ 213.235 Switch and track crossing in-
spections,

(a) Except as provided in paragraph
(h) of this section, each switch and track
crossing must be inspected on foot at
least monthly.

(hy In the case of track that is used
less than once a month, each switch and
track crossing must be inspected on
foot before it is used.

£ 213.237  Inspection of rail.

a0 In addition to the track inspections
reguited by £213.233, at least once a

=

i
1
|




year a continuous search for internal de-
fects must be made of all jointed and
welded rails in Classes 4 through 6 track,
and Class 3 track over which passenger
trains operate. However, in the case of
a new rail, if before installation or within
6 months thereafter it is inductively or
ultrasonically inspected over its entire
length and all defects are removed, the
next continuous search for internal de-
fects need not be made until 3 years
after that inspection.

(b) Inspection equipment must be
capable of detecting defects between
Joint bars, in the area enclosed by joint
bars.

(¢) Each defective rail must be
marked with a highly visible marking on
both sides of the web and base.

(36 FR 20336, Oct. 20, 1971, as amended at
28 FR 876, Jan. b, 1973}

§ 213.239 Special inspections.

In the event of fire, flood, severe storm,
or other occurrence which might have
damaged track structure, a special in-
spection must be made of the track in-
volved as soon as possible after the
ocecurrence.

§ 213.241 Inspection records.

(a) Each owner of track to which this
part applies shall keep a record of each
inspection required to be performed on
that track under this subpart.

(b) Each record of an inspection un-
der §§ 213.233 and 213.235 shall ke pre-
pared on the day the inspection is made
and signed by the person making the
inspection. Records must specify the
track inspected, date of inspection, lo-
cation and nature of any deviation from
the requirements of this part, and the
remedial action taken by the person
making the inspection. The owner shall
retain each record at its division head-
quarters for at least 1 year after the
inspection covered by the record

(¢) Rall inspection records must spec-
ify the date of inspection, the lncation,
and nature of any internal rail defects
found, and the remedial action taken
and the date thereof. The owner shall
retain a3 rail inspection record for at
least 2 years after the inspection and
for 1 year after remedial action is taken.

(d) Each owner required to keep in-
spection records under this section shall
make those records available for inspec-
tion and copying by the Federal Railroad
Administrator.

APPENDIX A—MAXIMUM ALLOWABLE OPERATING SPEEDS FOR CURVED TRACK

Elevation of outer rall (inches)

Degree of 0 % 1 134 2 24

3 3% 4 41 5 3% (]

Curvature

Msazximum allowable operating speed (mph)

(36 FR 20336, Oct. 20, 1971, as amended at 38 F1: 878, Jan. 5, 1973]

82




APPENDIX B

PROPOSED RAIL OUTLOADING PROCEDURE FOR A MOBILIZATION MOVE
AT FORT DEVENS

Maximurn rail operations use a cyclic schedule to minimize conflicts and
improve control. The recommended rail outloading plan, Plan 4, is for

ports of embarkation that are farther than 800 miles from the installation
and is shown in figure 42. Plan 4 assumes that 176 railcars per day will
be outloaded from Fort Devens.

The simulation begins with the assumption that it takes several days to ac-
cumulate the necessary number of railcars to start full-scale outloading
operations. The empty cars are positioned at designated loading sites ac-
cording to a preconceived plan. Simultaneously, the equipment to be loaded
aboard the cars is prepared and staged. The cycle starts when loading
begins at daylight, which is defined as zero hour.

Loading and blocking and bracing of equipment onto empty cars at the load-
ing sites will be accomplished during daylight hours and is expected to
last about 7 hours. The railcar switching operations will follow and must
be finished in 17 hours so that the next cycle can begin the following day.
That is, the loaded cars must be removed, assembled into trains, and
sent toward their destination, and empty cars must be placed at the loading
sites before daylight the next morning. Personnel should be used to throw
switches and act as roadguards at all rail/highway crossings to reduce
delay and insure a safe operation. The detailed switching sequence (fig
42) is described herewith,

Initial conditions--empty railcars have been accumulating for several days
and have been spotted at all loading sites. The number of railcars in
position is 176, and the general operation plan is that the previously men-
tioned loading sites will be used for loading on a cyclic basis. No incoming
loaded railcars are expected during peak outioading. However, should ad-
ditional railcars arrive, they should be spotted on BM track at the Fort
Devens marshalling yard.

When the unit equipment is loaded onto the railcars, one BM 120-ton switch
locomotive (SL 1) from Ayer will begin coupling railcars to form the respec-
tive trainloads, while a second BM 120-ton switch locomotive (SI. 2) will
bring empty railcars from Eb6 at Ayer and leave them at El through 15
(empty storage sites), located at the Fort Devens marshalling yard. SL 2
will also replace vacated loading sites with empty railcars ready to be
loaded. Therec will be two outgoing trains per 24-hour period for 10 days.
Each train will consist of 88 railcar loads of equipment and a caboose,
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e caadma M

{




/7 /8
TR TR C2-L (28) crcrel| TR TR TR |
(34) z28) az) (7! (8} (20 ’23)
s1¢ TRK 4 TRK 4 TANK TRK| TRK 3 St £3 !
24 o /2 19 19 24 o L

&) &

ve-24-L TR C-5-L(RB) uc-24-¢ C-32-L

: (3) 5) r5) 73, ’3}

i Sz TANK TRK TRK 3 sS4 £3

: o /2 24 o 32

|
£ e

: o

0
48 72
;
i
O COMP

Figure 42. Continued.




/9 20 21
| ‘
TR TR ve-r-e58)| TR UC-25-£/58) TR C-16-L(R8) TR TR TR
(23) rz8) (7 710) ’25) (70) /16) (27) a1 1)
£3 TANK TRK TANK TRK|  TRK 4 TRK 4 TRK 3 TRK 3 St £1 sz
= 32 25 25 o o /6 2z o 1

SECOND BEMRR TRAIN
CONSISTING OF 4-120 TON
LOCOMOTIVES ARRIVES +
St

@ @ | @

C-32-L UC-/6-L (-CABOOSE|} 1C-CABOOSE]
r3) 3) (3} ‘3)
£3 X £1 st
32 (=4 b a2

2

w
o

]

144 —{7]compreren

S1 88

(¥4 O COMPLET

O COMPLETED
£4
£5




AD=-A101 765

UNCLASSIFIED

MAR 80 N J MACLEOD
MTMC=TE~79~4-54

MILITARY TRAFFIC MANAGEMENT COMMAND TRANSPORTATION EN-=-ETC F/6 15/%5
RAIL AND MOTOR OUTLOADING CAPABILITY STUDY. FORT DEVENSs MASSAC==ETC(U)

SBIE-AD=-E750 083 NL




21 22 23
TR TR TR ven-£(s8)) TR UC-23-£(58) TR TR UC-15-€ 58, TR uc-19-€
(7) /20) 5) ) (7) z3) (10} (1) 715) o r2)
sS4 E4 TRk 4 TRK4 |TRkS TRk 3 £S5 TRK 3 TRK S TRKZ TRK 2
1 o 34 23 23 o <) 34 /9 19 o
EOND B¢MRR TRAIN
ISTING OF 4-120 TON TRAIN 2 DEPARTS
MOTIVES ARRIVES AT —
- CAB00. lc-caBoosE) |ue-caBoose| ) c-89-¢ C-34-€ C-34-E
(3) (3 (3} (3) (3)
S1 s1 S1 £4 £s
89 o 8° 24 34
]
36|COMPLETED
89—~0 COMPLETED
O COMPLETED
0 COMPLETED
O COMPLETED ES
!
4 )
L4}
b !




23

24

SL I RETURNS 70 AYER
aaadh

UC-15-€58) ™™ uC-19-€758)
75) 0 (19}
TRK 3 TRK 2 TRK 2
/9 /19 o
—f3)
.38
£5

i




The switching sequence begins at the conclusion of the blocking and
bracing and inspection, which is 7 hours elapsed time from the beginning
of the cycle.

! SL 1 couples with, in the following order: three 80-ton flats, thirty
57-foot flats, and a caboose at Ayer E6 (empty railcar storage site). SL 1
pulls the 34 empty cars off E6, traveling south on the BM passing track,
entering E1, and stopping 200 feet north of the BM crossover switch. SL 1
now uncouples from the cars, leaving the string at El. SL 1 proceeds
south on passing track 2 until it clears the crossover track switch; at this
point it stops, reverses direction, enters the BM lead track, and, travel- '
ing over the commissary track, reaches track 5, where it couples with

20 loaded flatcars.

SL 1 backs south out of track 5, pulling the loaded flats onto the com-
missary track until the last car clears the track 5/track 6 switch; then it
reverses direction, pushing the string of cars onto track 6, where it
couples with and releases the brakes on four additonal loaded flats.

Now, SL 1 backs out of track 6, pulling the 24-car string onto the com-
missary track, the BM lead track, and south on passing track l. After
the last car of SL 1 clears passing track 1 and the BM lead track switch,
the train reverses direction and travels north on passing track 1 until the
lead car is 1,525 feet north of the passing track north switch. Here it
uncouples from the cars.

While SL 1 is at track 5 (loading site), SL 2 is at Ayer E6, where it couples
with 25 empty flats, a caboose, and 8 more empty flatcars, in that order.
SL 2 pulls the 34 cars south on passing track 1 and, using the BM cross-
over track, enters passing track 2. After the end car of SL 2 clears the
crossover switch, the train reverses direction, pushing the string north
on passing track 2 until the lead car couples with the 33 empty flats and a
caboose which were placed there earlier by SL. 1. SL 2 uncouples from the
caboose and eight additional empty flats, leaving El now with a caboose,
three 80-ton flats, thirty-eight 57-foot flats, and a caboose on the end of
the string. The 41 empty flats stored on El will be placed at tracks 5 and
6 and NG spurs 1 and 2 (loading sites), filling the empty car replacement
quota at Fort Devens east area. A caboose will be placed on the rear of
each departing 88-car loaded train.

SL 2 backs the 25 empty flats off E1 and continues south on passing track

2 until it clears the south switch; then it reverses direction and now,
traveling north on the BM main line, places the cars at E2.
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SL. 2 makes four additional trips to Ayer E6, where it picks up empty cars
and delivers them to the Fort Devens marshalling yard. Here, the cars
are readily available to be shuttled into vacated loading sites in the post
west area. SL 2 uses the BM main line track to pull the empty cars be-
tween Ayer and the marshalling yard. It places 34 empty flatcars on E3,
34 empty flatcars on E4, and 19 boxcars and 15 flatcars on E5. At E2, it
couples 8 additional flats with the 25 empty cars there. This last action
of SL 2 completes a 24-hour empty car replacement quota at the

post marshalling yard.

SL 2's next move is to remove the empty cars from El and place them at
the vacated loading sites in the post east area. However, before going into
this point of the narrative, it is necessary to go back to the SL 1 opera-
tion, pick it up, advance, and coordinate the first switch locomotive with
the SL, 2 action.

So, while SL 2 is loading the empty storage sites with railcars, SL 1, in
building the first POE train, has placed 24 loaded flatcars at S1. SL 1
then backs south on passing track 1 until it reaches the BM lead track
switch. Now it reverses direction and, using the BM lead track and the
commissary track, it travels to E6 and couples with the remaining four
loaded flatcars. Releasing the brakes on the four flats, SIL. 1 pushes the
cars north on the NG lead track and then to the NG spur 1 track, where it
picks up 10 more loaded flats. SL 1 backs off the NG spur 1 track with 14
cars and continues south on the NG lead track until the end car clears the
NG spurs 1 and 2 track switch, where, reversing direction, it pushes the
loaded cars onto NG spur 2 track until they couple with three 80-ton loaded
flats. After releasing brakes on the 80-ton cars, SL. 1, now pulling 17
loaded flats, travels south on the NG lead track and, using the commissary
track and the BM lead track, backs out onto passing track 1. After the end
car clears passing track 1 and the BM Railroad switch, SL. I reverses
direction and, traveling north on passing track 1, pushes the 17 loaded
flats onto S1 where they are coupled with the 24 loaded railcars placed
there earlier. SL 1 uncouples from the cars, travels south on passing
track 1, and uses the BM crossover track to passing track 2, where it
continues south until clearing the south switch. SL 1 stops after clearing the
south switch, reverses direction, and now, moving north on the BM main
line track, enters the post lead track, then onto Coleman track 1, where
it couples with 18 loaded flatcars. SL 1 and the 18 cars travel to Coleman
track 2, where six niore loaded flats are coupled, making a train of 24
cars.

Departing Coleman track 2, SL 1 pulls the cars south on the post lead

track, enters the BM muain line track until the end car clear: the ~outh switd hy;
here, the train reverses direction, moving north, pushing the 24 loaded
38
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flatcars over passing track 2, then onto the BM crossover track to passing
track 1, where the cars are moved to Sl and coupled with the waiting 41
flats.

With 65 loaded railcars on Sl, SL 1 returns to the post west area for the
11 remaining flatcars on Coleman track 2, then moves to track 2 for 12
loaded boxcars. Now, SI. 1 travels back to S1, where it couples the 22
cars with the waiting string, making an 88-car loaded train,

SL 1 backs off S1 and uses the BM Railroad crossover track to passing
track 2; then, reversing direction, the switch locomotive travels north
on passing track 2 to El where it couples with the caboose placed there
earlier by SL 2, SL 1 pulls the caboose south out of El onto passing
track 2 and returns to S1, coupling it to the end car.

As SL 1 was adding the caboose at S1, four 120-ton road locomotives from
Ayer entered El and coupled with the 89 railcars. When SL 1 uncoupled
from the caboose, the locomotives, pulling train 1, departed.the post.

Meanwhile, SL 2 places eight additional empty cars at E2 and then travels
to E1, where it couples with 34 empty flatcars. SL 2 backs south out of

El onto passing track 2 and, when the end car clears the BM crossover
track, it reverses direction, pushing the train onto the BM lead track; then,
traveling over the commissary track to track 5 and the NG lead track, SL 2
places, and sets the brakes on, three 80-ton flats at NG spur 2. SL 2 pulls
the remaining 31 empty flats off NG spur 2 until the end car clears NG
spurs 2 and } track; then, reversing direction, it pushes 10 empty flatcars
onto NG spur 1. SL 2 sets the brakes on the 10 cars, uncouples from the
last car, and backs off NG spur 1 onto the NG lead track; then, traveling
over track 6, it stops, sets brakes on, uncouples from, and leaves eight
empty flatcars. Towing 13 empty cars south off track 6 onto the commis-
sary track and after clearing the track 6/track 5 south switch, SL 2 re-
verses direction, pushing the cars north onto track 5. The switch loco-
motive sets the brakes on, and uncouples from, the 13 empty flats and
returns to El.

At E1, SL 2 couples with a string of seven remaining flatcars and a caboose.
The caboose must remain available for train 2, so it is uncoupled from the
flatcars and remains at El until later.

SI. 2 returns to track 5 with the seven empty flats and couples them with
the 13 cars already at the site. After the brakes are set on the string,

SL 2 uncouples from the cars and returns to Ayer to wait for the next day's
cycle.




—r—————

Now the switching operation returns to S1, where SL 1 has built train 1
and, after coupling the caboose onto the last car, the switch locomotive
uncouples from the caboose, waits for 3 minutes, and returns to track 2.

SL 1 couples with and removes the remaining seven loaded flatcars from
track 2, then transits to track 3 and picks up 17 additional loaded cars.

SL: 1, with a 24~loaded-car train, backs south off track 3 onto the post

lead track, transits the BM main line track, where, whenthe lastcar clears
the south switch, the train reverses direction and, now headed north on
passing track 2, uses the BM crossover track and passing track 1 to enter
the north end of Sl. SL 1 places the 24 loaded flats 1, 525 feet north of

the BM passing track north switch,

SL 1 uncouples from the 24 loaded cars at Sl and transits to E2 and E3,
where it picks up 33 and 2 empty railcars, respectively, from the empty
car storage sites.

SL 1 removes the 35 empty cars from the empty car storage area and
transits them first to Coleman 1, where it uncouples from and sets brakes
on 18 empty flatcars. The next move is to Coleman 2, where the same
maneuver is completed on the remaining 17 empty flatcars.

SL 1 has completed a railcar loading cycle at Coleman 1 and 2 sites, and
the Fort Devens west area switching action is in progress.

Switch locomotive 1 works on the west area loading sites, repeating the
transit switching action, by shuttling loaded railcars from loading site
tracks 2, 3, and 4 to the loaded storage site until an 88-car train is formed
at S1. On each trip to the west area, SL 1 makes a stop at empty car
storage sites E3, E4, and E5 and picks up a train of empty railcars that
are placed at the vacated tank storage track and at loaded storage site
tracks 4, 3, and 2.

After an 88-car train is built at S1, SL 1 picks up the last caboose on El
and couples it with the end car. As SL 1 is coupling the caboose to the
train, four 120-ton road locomotives arrive at S1 from Ayer and couple to
the loaded cars. SL 1l uncouples from the caboose, and train 2 departs for
Ayer.

After train 1 departs, SL 2 continues filling the west area loading sites
with empty railcars, finalizing the operation by placing 19 empty boxcars
at track 2.
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As SL 1 departs for Ayer, a complete rail-switching cycle required 16
hours 39 minutes. During this period, 157 57-foot flatcars, 19 boxcars,
and 2 cabooses were picked up, assembled into two 89~railcar trains, and

moved out of the area. Empty cars were repositioned at the 10 loading
sites.

Fort Devens has a total outloading quota of 1,822 57-foot flatcars (included
are three 80-ton flatcars), and 57 boxcars. Using the selected loading
sites of Plan 4, the 1, 879 railcars can be outloaded in 10 days.

All sites except track 2 will load the designated railcar capacity
throughout the 10-day loading period. Track 2 loading site will vary,
whereas, for the first three loading days, 19 boxcars will be outloaded
and 19 empty boxcars biought in to be loaded, {illing a total 57-boxcar
quota for the installation. Then, for the remaining seven loading days,
track 2 will outload 36 flatcars per day.

The times required for various railcar switching operations are shown
in table 11.
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TABLE 11
TIMES REQUIRED FOR VARIOUS RAILCAR SWITCHING
OPERATIONS AND LOCOMOTIVE CAPABILITY

Empty C = Couple
UC = Uncouple
C-15-E (5 min) E = Empty
C-30-E (10 min) L = Loaded
C-45-E (15 min) SB = Set Brakes
UC~15~E (1-2 min) Set brakes if cars are to
UC~15~-E (SB) (15 min) be left overnight or loaded
UC~30~-E (SB) (30 min) or on a steep grade.
RB = Release Brakes
Loaded UC-15-E(SB) = Uncouple 15 empty rail-

cars, set brakes.
C-15-L (5 min)
C-30-L (10 min)
C-45-L (15 min)
But if cars have been sitting overnight
brakes must be checked
C-15-L (RB) (15 min)
C-30-L (RB) (30 min) (or 15 min for 2 men)
C-45-L (RB) (45 min) (or 15 min for 3 men)
UC-15-L (1-2 min)
UC-15-L (SB) (15 min)
UC-30-L (SB) (30 min)

Note:
Above times are for daylight operations; add 5 minutes for night

operations if brakes have to be set or checked.

TRANSIT SPEED

Average for all switching operations, 5 miles per hour.
Engine with no railcars, 10 miles per hour for distances
of one~half mile or more (except for nighttime, then add
5 minutes for each transit).

LOCOMOTIVE CAPABILITY

120-ton locomotive~-1,200 tons on 2.57 grade
Empties--34 cars

Loaded-~24 cars

2 M-60 tanks on series 38 car, 9 cars per locomotive
16 cars per locomotive with 1 tank per can

2 locomotives--2 times above capabilities

Speed vs Time

@5 miles per hour = ,00227 min/ft
@10 miles per hour = .00114 min/ft
26 miles per hour = .000438 min/ft 7 i

1]

i
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APPENDIX C
SPECIAL-PURPOSE RAILCARS AND LOADING/ UNLOADING PROCEDURES

Specially designed railcars, in particular those used for transporting
vehicles, can greatly increase the speed and efficiency of a rail outloading
operation. Bilevel and integral chain tiedown flatcars are the primary
means of enhancing the loadout routine of miost military vehicles. Bilevel
railcars are best suited for the smaller vehicles, including 2-1/2~ton
trucks. Although trilevel cars are in abundant supply, their relatively
low deck clearances prohibit the movement of most military equipment
and, therefore, cannot be considered a significant resource.

The integral tiedown flatcars will accommodate larger vehicles, including
tanks., Loading and securing equipment on these railcars can be acceler-
ated to 15 minutes per vehicle, for small vehicles, versus approximately
45 minutes for blocking and bracing procedures used on standard-~type
railcars. Also, the BTTX 89-foot flatcar has a capacity of six 2-1/2-ton
trucks, doubling the single-level capacity. Thus, in speed and capacity,
special-purpose raiicars are an advantage worth investigating.

There are essentially five methods of loading/unloading multilevel rail-
cars, they are:

1. The "K" loader of 463L aircraft cargo-loading system,.

2. Tre forklift and pallet used in conjunction with a crane and/or
ramp.

3. The crane and ramp combination.
4. Adjustable ramps.
5. Adjustable built-in ramp on multilevel railcars.

The procedures used with cach of the above are described in detail in
TM 55-6252/, as are tiedown procedures.

3 1tvm 55-625, Transportability Criteria and Guidance, Loading and Un-
loading Multilevel Railcars at Military Installations in the United States.
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As of 1970, more than 70 percent of DOD installations had no organic
capability to load/unload multilevel railcars. No outloading plans should
include the use of these railcars until a thorough investigation verifies

their availability at the time required. The supply of special -purpose L'_
flatcars with integral tiedowns is also limited. As a result, even though y
these types of railcars are very valuable for volume rail outloading opera- !

tions, their availability is seriously in question unless advance prepara- :
tions are made.

The following trends in flatcar supply are now operative and have been
since the development of modern piggyback service in the mid-1950's:

1. The size of the flatcar fleet has been growing, both in number of
flatcars and in relation to the size of the car fleet as a whole.
This gain has been confined to specialized cars; for example,

trailer-on-flatcar, container-on-~flatcar, bilevel, trilevel, and
bulkhead flatcars.

2. The size of the general-purpose flatcar fleet has decreased, ;
though average length and capacity have increased. :

3. A majority of all flatcars are owned by car companies, not by the
railroads. Therefore, more flexibility in assignment, with
improved utilization, has resulted. Fewer idle cars are available
for short-notice use than would be if each railroad maintained
an adequate supply for its own needs.

- e e

Considering these trends, the sizes of the various components of the
specialized flatcar fleet, and the blocking and bracing requirements for
the various types of equipment to be shipped by rail, it does not appear
prudent to express an installation's needs and outloading plan using only
general-purpose flats. The TOFC fleet, in particular, is now most likely
large enough to fill military requirements (table 12). The COFC fleet also
has expanded to the point that it could carry most of the military's con-
tainer movements, especially since COFC cars are used almost exclu-

sively for import/export movements, which likely would be greatly
disrupted in a mobilization period,

gy

o= g~

Accordingly, vans or containers should be outloaded on TOFC cars. If
the movement is to a port for ocean shipment by other than RORO vessel,
the use of COFC cars should be considered. However, the availability of
COFC cars in the quantity desired without disrupting civilian container
movements is highly improbable,

Other cars in the specialized flatcar fleet generally are assigned to spe-
cific services or to a carpool for one shipper's exclusive use. Therefore,
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9.

10,

although these cars can save blocking and bracing and should be requested
when they can be employed profitably in a specific move, the likelihood of
obtaining the cars is too weak to base outloading requirement on their use,

Factors affecting the use of specialized flatcars include:

First priority for use of general-purpose flats should be to load
tracked vehicles and nonstandard wheeled vehicles; for example,
artillery.

First priority for requesting specialized flats should be for
TOFC and COFC cars to load vans and containers, which require
very extensive blocking and bracing to move on general-purpose
cars.

TOFC and COFC cars require no blocking and bracing.

Bilevel and trilevel flats will require heavier chains and possibly
different hooks to handle other than commercial specification
vehicles. Due to the problem of close clearance on trilevel cars,
emphasis on vehicle outloading should be placed on bilevel and
flatcars.

Chain tiedown flats may require heavier chains, depending on
the loads for which they were designed.

Where TOFC cars must be loaded using a ramp rather than side
or overhead loading, the number of cars at a ramp should be
limited to about 10 because of the delay involved in backing the
trailers down the length of the cars and returning with the tractor.

Where sufficient suitable aprons and MHE are available, it may
be desirable to load containers directly onto COFC cars rather
than to place them on bogies and use TOFC cars.

If COFC or TOFC cars are not available, some blocking and
bracing time and expense can be saved by using bulkhead flatcars
to carry containers.

Bilevel and trilevel cars require, obviously, bilevel and trilevel
ramps or other equipment as indicated in TM 55-625.

TOFC, COFC, bilevel, and trilevel cars average 89 feet long,
TOFC cars can handle two 40=~foot trailers or one 40-foot and
one 45-foot trailer. COFC cars can handle four 20-foot container




- equivalents, Autorack cars can accommodate four to seven
vehicles per deck, depending on vehicle length and the number :
of tiedown chain sets. iI-
11. Tracks used to store or load cars over 65 feet long should he

reachable without going through curves exceeding 10 -degrec

curvature, and tracks used for cars between 55 and 65 feet

should be reachable without going through curves exceeding

12-degree curvature.

e cad e dmin




APPENDIX D
FRA REPORT
. 1. Massel
Director of Railroad Safety June 20, 1979

R. A. Tergeron
Track Safetw Inspector

Inspectlon of Track Pacllities,
Unlted States Army, Fort Devens,
Ayer, 'lassachusetts

On June 138, 1979, I met with Morman “lacl.eod, renresentinc
the Military Traffilc Manasement Command and Richard Zoward,
recresentin~ the Transportation Department of Fort Devens
1t Aver, 'lassachusetts.

I asked "r. Macleod what type of Inspections he reauired,
and he exnlained that he wanted a 7eneralization of the
tracl condltions in the five miles of track 1n the Fort.

T made out a checklist tvone format, we walked about a nmile
of track and he was satisfiled with the information on the
checklist.

On Tuesdav, June 17, 1979, accomranied hyv Mr., MacLeod and
Mr. Coward, we walked the remainine four miles of track.

The Fort Devens yards are served by the Toston and “aine
Cormoration on the “Yorcester Route Main Line at Ayer,
Massachusetts by two switches, one off the 1111 Yard lead
and one off the Yestward Main Line to the Commissarv tracks
and the Vatlonal Guard tracks.

At the conclusion of my inspection, I found varlous arcas that
does not meet WRA Class 1 Traclk fafety Standards, as nmy
checklist format will document. Tncluded are, crossties on
certaln tracks, switch tilmbers, broken rails, line Ikinks,
caused by equliprment hittine the tracks, wiide parse in crade
crossiners, caused by snow nlows strikins the rail., There

are a varilety of raills from 105-35, 80, 75 and smaller. The
75 pound rail and smaller had no tile nlates, which makes 1t
detrimental to lateral forces of rail roll over, caused by
henvy loa1s and locomotives of today.

The attachments are yard nrints and the checklist format used
in the insrection.

7 “r
Attachments N1 S “rgrven

ec: R. Torward-Fort Nevens ek Lofaty Aigrel
Yorman J. MacLeod-!NTHC
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Commander
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ATTN: Traffic Manager

Fort Devens, MA 01433 (25)

Chief, Army National Guard Bureau

Room 2D424 Pentagon
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Massachusetts Army National Guard
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Commander

US Army Forces Command
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ATTN: Transportation Readiness Coordinator
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