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FOREWORD

This report documents a demonstration conducted for the U.S. Army Engineering and Housing
Support Center (USAEHSC) under Facilities Enginecring Applications Program (FEAP), Project F58
"Railroad Track Maintenance Management System (RAILER)." The work was conducted by the U.S.
Army Construction Engineering Research Laboratory (USACERL), Engineering and Materials Division
(EM). The USAEHSC Technical Monitor was Robert Williams, CEHSC-FB-P. His support is greatly
appreciated.

The support and cooperation of the personnel at Hunter AAF were crucial to the success of this
demonstration: the Facility Engineer (FE), Jerry Bridges, and members of the FE staff including Grady
Collet, Albert Myics, and Debbie Sharpe. Assistance in the field and office was provided by J. Borse,
D. Brown, F. Calabrese, J. Crowder, and S. Wagers. The USACERL technical editor was D.P. Mann,
Information Management Office.

Dr. Pzaul A. Howdyshell is Acting Chief of USACERL-EM. COL Everctt R. Thomas is Commander
and Director of USACERL, and Dr. L.R. Shaffer is Technical Director.
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MAINTENANCE MANAGEMENT OF U.S. ARMY RAILROAD NETWORKS—THE RAILER
SYSTEM: DEMONSTRATION OF SYSTEM AT HUNTER AAF, GA

1 INTRODUCTION

Background

The RAILER system of railroad maintenance management is onc of a family of Engineered
Management Systems (EMS) being developed by the U.S. Amy Corps of Engineers to support Army
installation Directorates of Engineering and Housing (DEHs) in managing maintenance and repair (M&R)
of their facilities. The RAILER system is a decision support tool that can be used, in part, to analyze and
cvaluate track segments, dctermine and prioritize work nceds, develop annual and long-range work plans,
cstimate maintenance and rcpair costs, and develop budgets. The system can help the DEH make
maintenance decisions and schedule M&R as needed to meet mission requirements ai the lcast possible
cost.

Developed at the U.S. Army Construction Engineering Research Laboratory (USACERL), RAILER
includes ficld procedures for collecting data and a computer program for storing, retrieving, and processing
the information to aid maintenance management decisions. While an interim version of RAILER' (1.0)
had been successfully tested at several sites, the current version (2.0) included several modifications and
additional capabiiities that had not been demonstrated within 2 DEH organization. For example, the track
inspection procedures® had been enhanced to capture all of the track defects specified in the new Army
Track Maintenance Standards.’> The inventory procedures had also been revised as a result of further
rescarch and feedback.* Another enhancement to RAILER version 2.0 was the development of
customized maintenance policies. To support these changes and enhancements, and to provide a more
user-friendly interface, the RAILER software had also been greauy revised for version 2.0.

To test the applicability and usability of these new procedures and software, Fort Stewart, GA, was
chosen as a demonstration site for RAILER version 2.0.° The proximity of Hunter Army Airfield (AAF)
and the interaction between the DEH staffs at the two installations made it desirable to include Hunter
AAF in the demonstration. This implementation was conducted as parnt of the FY87 Facilities Engineering
Applications Program (FEAP).

' D. R. Uzarski, D. E. Plotkin, and D. G. Brown, The RAILER System for Maintenance Managemens of US. Army Railroad
Networks: RAILER [ Description and Use, Technical Repont M-88/18/ADA199859 (U.S. Army Construction Engineering
Rescarch Laboraiory (USACERL), September 1988).

! D.R. Uzarski, D.G. Brown. R.W. Harris, and D.E. Plotkin, Maintenance Managemens of U.S. Army Railroad Networks.-
The RAILER System: Detailed Track Inspection Manual, Draft Technical Report (USACERL, 1988).

¥ Technical Manus! (TM) 5-628, Railroad Track Standards (Headquarters, Department of the Army {[HQDA], October
1988).

‘ D.R. Uzarski, D.E. Plotkin, and D.G. Brown, Maintenance Management of the U.S. Army Railroad Networks--The RAILER
System: Componend Identification and Inventory Procedures, Technical Report M-88/13/ADA200276 (USACERL, August
1988).

* D. G. Brown and D. R. Uzarski, Maintenance Managemens of US. Army Railroad Networks--The RAILER System:
Demonsiration of System Setup at Fort Stewari, GA, Technical Report M-90/22 (USACERL, September 1590).
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Objective
The threcfold objective of this FEAP demonstration was 0:

1. Implement RAILER's data collection procedures and computer program, including recent
improvements suggested by expericnce with the FEAP site at Fort Siewant, GA.*

2. Test the ability of the computer software and management procedurcs o work together in
providing maintenancc management decision support. In the field, these activitics include inventory,
inspection, and maintenance policy cstablishment. On the computer, they include data entry, analysis, and
rcport generation.

3. Establish a working implementation of RAILER version 2.0 to permit an effective, practical
cvaluation of RAILER by both the prospective users and systcm devclopers.

Approach

USACERL personncl fully implemented RAILER version 2.0 at Hunter AAF with assistance of the
installation DEH. The Hunter AAF network is fairly small (about 4 track miles total), and so was useful
for testing the applicability of RAILER procedures to this size instaliation.  The demonstration followed
an approach similar to what a private contractor would probably usc for other installations with relatively
small track networks. This approach aided USACERL and USAEHSC in developing guidelines for future
contract implementations of RAILER at other sites.

During this FEAP, USACERL collected data on RAILER's performance and uscrs’ rcactions. This
fecedback was used to improve the system, both during the ongoing implementation and after the FEAP
was complete.

Scope

This repornt describes the implementation and systcm tumover of RAILER version 2.0 at Hunter
AAF. It docs not include a history of use by base perscnnel or support by USACERL.

Mode of Technology Transfer

Interest in RAILER appears to be growing, and several more implementations arc currently planned.
Thesc cfforts will be performed by private contractors or base personnel under the guidance of USAEHSC.
In cither casc, the installation personnel will receive training in RAILER use. USACERL and USAEHSC
arc joinlly devcloping a standard course. A RAILER support center is also planned for follow-on
assistance to installations and maintenance of the RAILER softwarc. The most likely candidate for
providing support scrvices would be the extension scrvice of a qualified public university.

¢ Brown and Uzarski.




2 FIELD WORK

The field work associated with implementing RAILER includes stationing and segmenting the
installation railroad network, and collecting data which is later entered into the computer. Stationing
establishes a location referencing system for each track in the network. The track segment is the
maintenance management unit within RAILER; segmentation is concemed with dividing cach track into
one or more track segments. Most of the data collection effort is devoted to inventory and inspection data;
traffic, installation, work history, and maintenance policy data are also collected. The stationing and
segmenting was done on one trip (June 10, 1987). The inventory, installation and traffic information, and
pant of the inspection data were collected on a second trip (July 13-17, 1987). The inspection was
completed and maintenance policy gathered during a third visit (July 25-29, 1988). Work history
information was not gathcred for this implementation. The system was tumed over to installation
personnel on a fourth trip (January 19, 1989). The number of trips is due 1o coordination of this FEAP
with the one at Fort Stcwart. It is expected that a contractor would make fewer trips, and that each one
would be a larger effort. This would keep total hours of effort about the same, but would reduce travel
Ccosts.

Procedures for stationing, segmenting, and collecting inventory data are documented elsewhere.
as are the detailed inspection procedures implemented.® Procedures for collecting other data elements are
documented for an earlicr version of RAILER.” The effective and efficient use of all these procedures
requires some office preparation before going to the field.

Office Preparation

Office preparation includes becoming familiar with the track network layout (including identifying
all tracks and estimating their lengths), establishing a preliminary track segmentation (and component
identification), acquiring and organizing supplies, and developing a work pian to be followed in the field.
Table 1 lists the specific tasks and times required for them. While all these functions were performed by
cngineers, some, such as supply preparation, could be done by technical assistants. All of thesc activitics
requirc information about the installation network. In the case of Hunter AAF, this information was not
rcadily available to USACERL. Information obtaincd from a Military Traffic Management Command
Traffic Engineering Agency (MTMC-TEA) Installation Transportation System Capability Study' only
provided information for a portion of the track network at Hunter AAF (i.e., the part that would be used
in event of mobilization). It was suspected that more track was on base. A trip to Fort Stewart, which
1s located only about 40 miles from Huntcr AAF, was planned. A 1-day information trip was made to
Hunter AAF on June 10, 1987 to collect installation maps and verbal information from the Hunter AAF
personncl.

! Uzarski, Plotkin, and Brown (August 1988).

% Uzarski, Brown, Harris, and Plotkin.

* Uzarski, Plokin, and Brown (September 1988).

'° Installation Outloading Capability Study. Fort Stewart, Georgia and Camp Blanding, Florida, MTMC Report TE 81-3a-
42 (Military Traffic Management Command Transportation Engineering Agency [MTMC-TEA], July 1982).



Table 1

Office Preparation Activities and Time Required
Activity Manhours
Track Scgmentation:
Keviewing Maps 5

Revicwing Scgmentation, Curve ID,
and Tumout ID assignments 2

Drawing Scgmented Track Diagrams 8

Supply Preparation:

Organizing Station Plates )
Acquiring and Packing Supplics 3
Reproducing and Packing Data Forms 1

Work Plan Preparation:
Formulating Plan 4

Communicating with Stafl’ a1 Mceting
{two people) 2

Total 30

Track Segmentation

USACERL personnel segmented the trackage during the June 10, 1987 site visit using the maps
provided (Table 2). This information was taken back to USACERL for a continuation of the otfice
preparation before the bulk of the ficld work was accomplished.

In addition to track segments, two other track componcnis--tumouts and curves--are given
identification (ID) numbers within RAILER. These numbers were also assigned during the segmentation
process according to established RAILER procedures."

After the network was segmented, track diagrams that included segment, tumout, and curve numbers
were made up for usc in the ficld (sce Appendix A).

"' Urarski, Plotkin, and Brown (August 1988).




Table 2
Hunter AAF Segmentation

Track Number Number of Segments
' 1 3
2 3
' 3 1
4 4
S 2
6 1
7 7
9 2
10 1
5794 S
5807 5

Supplies

The supplics taken to Hunter AAF were based on expected work, network size, and crew size. The
cquipment required for track inspection is documented elsewhere.'? Additional equipment included
stationing matcrials (hammcr, measuring whecl, nails, and station plates), and equipment for comfort of
ficld personnel (insect repellent, sun screen, gloves, and coolers for food and drinks). A number of
RAILER forms arc requircd for data collection; these were taken to Hunter AAF, along with pencils and
notc paper. with some allowance for wastage. In general, about twice as many forms as needed were
taken.

Installing station plates at 200 ft" intervals along the track is an important part of RAILER
implementation. To make this job casier in the field, the plates were organized by track number in the
officc before going to the field; each track’s station plates were strung in order on a separate wirc.
Expericnce at Fort Stewart indicated that this approach saved much time and effort in the field."”

" Uyarski, Brown, Harris, and Plotkin.
"1 ft = 0.3048 m.
" Brown and Uzarski.




Work Plan

The implementation at Hunter AAE was a small-scale ficld effort. Most of the fickd work was done
by a crew of two, with some followup by a single person. The planning and scheduling of work was very
fexible and informal, as is appropriate for this size project. The actual work is discussed below.

Site Visits

As discussed previously, the field work cntailed four sitc visits to Hunter AAF. Table 3
summarizcs the various activitics during the visits and the time required for cach task.

"Table 3
Field Activities and Times

Activity Manhours
Stationing 16
Track Scgment Inventory 24
Track Scegment Inspection 40
Traffic 1
Installation Information 1
Maintenance Policy _ 4
Total 86

As stated earlier, the first visit to Hunter AAF was a 1-day trip, made during a visit to the ncarby
Fort Sicwart, for reconnaissance and scgmenting the network. Most of the field data were gathered on
the sccond and third trips. On the third trip, only part of the time was spent gathering ficld data; the rest
was spent at Fort Stewant gathering maintenance policy data that was uscd for both installations. The
fourth visit was a 1-day dctour from Fort Sicwart to tum the system over to installation personncl.

Most workdays began at 0700 hours and ended at 1730 hours, though some were longer. On the
first and sccond trips, there were two workers. On the third trip there was a single worker. The fourth
trip was again made by two workers.

Stationing
The stationing was performed by using a hand-held measuring wheel (Figure 1). A crew of two
performed the stationing on the first visit. Station locations werc marked at 200 ft intervals on the rail

web with paint. The station plates were not available during the first trip, so they were placed during the
inventory phase of the second trip. During the stationing process, it is often desirable to note the location

10




of inventory items, both in a ficld notebook and by writing locations on the rail web with paint. This was
not done at Hunter AAF, and inventory was slowed greatly. During the inventory process, it was
necessary to mcasure the stations of various inventory items, such as culverts and switch points of
tumouis. This separate effont during the inventory process takes much longer than stopping to record these
locations during stationing. It is recommended strongly that futurc implementations follow the procedure
of noting inventory locations, both on paper and on the rail web, during the segmenting process.

Segmenting

The track segrents, identified in the maps provided by Hunter AAF personnel during the first visit,
were field validated during the stationing process. No changes were required in the segments or in the
tumout and curve identification. The time required to accomplish this ficld validation is included in the
stationing time.

Inventory

Figure 2 is an example of a completed inventory field data form used at Hunter AAF. The
inventory data were collecied by a two-person crew. The inventory process consists of collecting and
recording physical characterstics ot the track and related structures that are relatively permanent. These
include beginning and end locations, rail weight, tie size and spacing, and many others. Crew members
collccted this data by walking the track and observing and recording the information. A single pass by
a crew of two was sufficient to gather this information, and it was validated by reviewing the inventory
notes during breaks and at the day's end.

Figure 1. Stationing using hand measuring wheel.
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TRACK SEOMENT§: 1O/ RAILER i oAt ZL/3/8T
INSTALLATION NAME: AN TER AAE TRACK SEGMENT INVENTORY INFORMATION

SEGMENT IDENTYFICATION
Begin €d | T T Congtruction | Preceding | Comments:
Location | Location c«:::ry Track Use ﬂ oode [Treek !"-4
| (station) ) (stotion Humbar (o)
[ oto0]]7¢ AfR)C e L Se TL Lo
TRACK STRUCTURE
Begin RALL TE PLATE [ A Jeauce
(stotion) | (We/yd) )]  Shoulder - (in = 5) 1 Type (inches)
O+apl RS 0S NS NO| (WY vy | 6x 123/2 0colwogp STonf
0S NS WOl NY [ NY 7
SS OS NS WO[ NY [ NY 7
€S DS NS NO|] NY | NY 7
C TI1& PLATE S On ABOVT Ya oF SEGIMENT
TURNOUTS
Tumout [Switch Point Point | Relt Frog Raoll Wlm Comments:
0 Location | Oirection Length|Weight |  Frog Type Size wwjf-m n
Number | (station) () [Pronee ) Frog
€ RH N Y |8 Sc RBY SP N Y
€0 A N Y |0 SC RBM SP N Y
CURVES
Curve Curvature  (Degress ISM~ Hlu Deeired| Comments:
O MTz[s]els[e]7]8]ms. Spesd
Number (inches) | (mph)
727 L2
-+
CROSSINGS
Rood Nome 1 GRADE CROSSINGS RAIL CROSSING
°'°""‘°°,"""4" Contorind_ Rood  [Croesing | Crossing Boed | Rob Frog
Croseing Segment Location [Croseing D] Length Type |Protsction | Joints Welght Type Angle
Number Station) | Number | (feet) e
CFSNINY M SN
3 LN Y DM SN
CFSENI N Y XK
gFSNIN'Y 0 M SM
Comments:
CLEARANCE RESTRICTIONS AND RELATED FACILITIES
Circia| Bogin | Ena |Ovetruction|  Restriction | Facty[§ of Box Cor Positione] COMTents:
oql.ouﬁon Loogtion] ant/or | Mecsurement (R) |Number| (Docks), or Tangent
Both |{Station) | (Station)Faclity Type| Horts Vart, Trock Length (Romps)
RF| O +08 ORsATH| 76
CR RF oR
Lcr wr 0 i}
| DRAINAGE STRUCTURES BRIOGES
Conteriine Type Size Matericl Foolity | Begin [77] Ballosted | Construction
Location (n x In) Number| Loogtion | Loootion Type
(Station) (Stotion) | (Station)
N Y
N Y
Comments:
Comments:;

Figure 2. Completed inventory form.
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Inspection

The inspection was done mainly during the second visit, with some final work on the third. After
the second visit, the inspection forms were reviscd for more efficient inspection. These changes were due
to experience gained at Fort Stewart' and the previous trip to Hunter AAF. Inspection went much faster
during the third visit, due to thc improved inspection forms. The number of passes 10 inspect 2 segment
fully was reduced from four or five for a single inspector to two passes for a single inspector, which
reduced overall inspection effort by about 50 percent. The speed of passes stayed roughly the same at
about 1000 fthour (0.2 mph), but still depended on track condition. Only a relatively small part of the
Hunter AAF network was inspected using the new procedures, so more verification is needed, but the
improvement is clear.

Figures 3 through 12 are completed examples of the inspection forms used at Hunter AAF. Figures
3 through 10 were used during the first part of the inspection effort (second visit), Figures 11 and 12 are
the improved forms used during the second inspection effort (third visit).

Traffic Information

Traffic information was obtained from the Installation Transportation Office (ITO) during the third
visit to Hunter AAF. The information was gathered through an interview with the ITO director. This
information has scveral potential uses within RAILER, such as priontizing track segments, structural
evaluation, and predicting track deterioration. Only a few car types are used at Hunter AAF, and traffic
is quite infrequent. The tracks for the bulk fuel storage yard are occasionally (once every several years)
subjected to a trainload of tanker cars (about 150 cars). The other yards tracks see two or three
movemenits a year with lightly loaded cars, rarely with heavy cars. The track to the ordnance area is used
only every scveral years, and handles @ oad of 20 to 50 box cars when used. Individual car weights were
not available. The traffic pattcm was made using the data available. The car weights were assumed,
somewhat conservatively, to be maximum Gross Vehicle Weight (GVW).

Installation Information

Installation information was obtained from installation personnel and drawings. The nearest
commercial yard was the CSX yard in Savannah, GA.

Maintenance Policy Data

A maintenance policy specifies required work actions (if any), and associated costs for those actions,
for each dcfect type/track category combination. Since the DEH at Hunter AAF is subordinate to the Fort
Stewart DEH, the policy for Fort Stewart was adopted for Hunter AAF with the approval of Hunter AAF
mainlclr;ancc personncl. The creation of the Fort Stewart policy is documented in the Fort Stewant FEAP
report.

' Brown and Uzarski.
'* Brown and Uzarski.




RAILER I INSPECTION OATE: _2/15/87
nNES INSPECTOR: &4

DEFECTVE TIE CONDITIONS B

mm/‘“
AVERAGE BUNCHED /BADLY
SPACING | ROTATED nEs
TRACK CONSECUTVE DEFECTME TES AL JONTIPER RAL| OR | (e spocing | TOTAL
2 3 s B OR MOREPEEEIVE 527 . | eS| TRk ety | U TS
107 |#T (w1l / e e

Check |,/

T | g I3 3 / o o |2 o /83

i ) ! it
A 11/ il

oA | e | 2 o o 7 o /83

Figure 3. Tie inspection form used during second trip (#1 of 7).
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RAILER 11 INSPECTION DATE: 5/87
VEGETATION INSPECTOR:
TRACK LOCATION ¢
SEGMENT DEFECTS Laft Corter Right
/ Qoourences| Total | Ooourences| Total | Coourences | Total
JO] |No Detects / B Ed s | /
Insufficient, where needed
Provecls Track i | ey 4 ptm 1 8
Track
interferes with
Interferse with of Slgne
Srushes Sides of Stock
interferes with Traine or Track Vehicies
Presents @ Fire Hazard
COMMENTS
Proverte Trock i
i Traock
interferes with
interferes with of Signe
Orushes Sides of Stock
Interteres with Trolne or Traok Vehicies
Presants a Fire Hazord
COMMENTS
103 | No Outects LY S|/ & | w7 5
Insufficiert, where needed
Groving in Bakk W, + i 41w 4
Track
Interferss with
interferes with of Signe
Orushes Sidee of Stook / / ’ /
interferes with Traine or Trook Vehicles
Preserts @ fire Hazord
COMMENTS

Figure 4. Vegetation inspection form used during second trip (#2 of 7).
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RAILER I INSPECTION

RAIL OATE: Z//5./87

INSTALLATION NAME: _ALaTadR AAF INSPECTOR: &4
TRACK z,oumu RAR, OgFECT
SEOMENT| OaATE STATION) (LEFT OR ™we COMMENTS

¢ RIGHT)
58070/ € +27 L 23
seolol E+60 JA 7

110/ 4 +80 L 25

/03 20 +00 L A

/o3 40 +40 R 23

RAIL OEFECT TYPES

0 = No Rell Dafects in Segment 14 o Spft Heod ~ Hortzontol

1 « Boit Hole Creok 18 = Spit Head - VerYool

2 = frelen Bave 18 = Spit Web

3 o Corroded Bese 17 » Toroh Gt

4 » Commpiste Grech 18 « Weer ~ Side (>1/7')

S o Crushed Hesd 19 = Wear - Verthed (>1/7)

¢ = Ocfestive Weid 20 = Overfisw

7 = g Oattar (V/€) 21 = Sheflirg

8 o faswe - Corvpound 22 = Corrugation

¢ « Nosure - Treneverse 23 = Chip/Vent in Heed

10 » Frechsre ~ Dotall 24 o (ngine Bum

11 = Frecture ~ Engine Bum 28 = MNeldng

12 = Meod/Web Separetion 20 o Agd Weight ineuffielenmt for Mssion
13 = Piped Rell 27 = Rall Loww Then 13 Fest Long

Figure 5. Rail inspection form used during second trip (#3 of 7).

'6



B A ‘\\
S
RAILER Il INSPECTION OATE: _2/15/87
TIE PLATE, RAIL FASTENERS AND JOINTS INSPECTOR: . 24
TRACK APROPER PAMECT/ M mv
¢ : sze/Tree ALTERED W, OR LCOSE
Ooourences | Total | Ocourences | Total | Osourences | Total | Ooourences | Total
10/ |Ne Prates |
Chack | Spives ¢ ) " 2 o |#
c:v:bm-n ’ !
Joirt Boity / !
Compremise Bere
Aell Anchore ¢ |
Gage Rods
Al Joint Bolts Missing or Broken for @ Rell End Ocourenoss| Total | COMMENTS
: " IMPROPER. S PIKE
1 Aell Ind Mametoh Excesss 3/1€ PATTERN 140 SCATT MR KO
| Rell End Gep Excesds 1" bt not 7 nadd
| el €nd Gap Excsets 7
% JO2 |Tie Protes | |
‘ ?-: Spihes o | ' 120 [®
| defects | Joint Bars
1, Joint Bolts
{ Compromise Bers
| Ral Anchors o |
o e
ARl Joirt Boits \lissing or Broken fer o Rel End Ooourences| Totel m’msn‘r
Aol End Memetch Excosts 3/10 PATTORAN 1N § CATTERAD
Rel End Gop Excesds 1° bt net 7 “novrs
Rall End Gap Exoeeds 7'
/O3 [T Petes |
Check | Splee o | P70l F*
defecin | Jeint Bury
Joint et
Cormgromise Burs
_ ek Anchers o |
; Gege et
Al Joirt Beits Masing or Groken fer ¢ Rell End Ocourences| Total] COMMENTS
Aol End Memetch Excesds 3/1€ I I o/ sovitviplininliit

Ael End Cap Evossdn 1° bt net 7 GROUPS
Refl End Gap Dsssote 7
¢ Se0 roverss for Spling and Rell Ansher Petterms.

1 ¥ dufont significent treck lenglh, °X" under "Ocourences” end In
’Mmumummwrmmwm

Figure 6. Tie plates, rail fastenings and joints inspection form used during second trip (#4 of 7).
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RAILER H INSPECTION
ROADWAY AND BALLAST

DATE: 7/75 /e

INSPECTOR: _ a2t

Troin

Oocurences

to

{ Total

Not
Hezardous

Qoourences | Total

10/ | Bokiest/Subgrode Pumping

Check | neufficiert Ballast
no

/"’ 2.

w
dofocts | Erosion of Embonkment and Gt Siopes

WMNM

Potential Slope Stebility Problems

3ettiement at Approoches to Bridges

Wasivauts Under the Track

Peroart of Dlrty or Poorty Draining Ballast to Nearest 10X: T

COMMENTS:

Sallost/Subgrade Pumping

Cheook | ineusfficient Ballost

¥ no
defects | Erosion of Embaniument and Cit Slopes

Embanisment Siding or Slippoge

Potential Slopge Stadiiity Probleme

1 S#*Uement ot Approcohes to Bridges

| woshouts Under the Track

Percert of Dirty or Poorty Oraining Ocllast to Mearest 10%:

COMMENTS: 2owes

/ ©F | Beflast/Subgrade Pumping

Cheok | iIngufficlent Dellast

¥ no
detfects | Crosien of Embeniment ond Cit Slopes

Embanionert Siding or Slippage
l IM”MM

Settlernart ot Approenhes to Bridges

Waosheuls Under the Trook

Percert of Dirty or Poerly Dreining Boliost to Neerest 10%X: , >

COMMENTS:

Figure 7. Roadway and ballast inspection form used during second trip (#5 of 7).
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INSPECTOR: _ &4

RAILER (i INSPECTION
ROAD AND RAIL CROSSINGS

%N@N PEIFTP-ZIZN-Z|Z]| X >Z]D-ZP-Z>Z2Z] 222X 2] >X]>2i 2|2
Wmmm
»
“ z 2 >Z|>Z-Z|EZ]| 21> >Z]-2]>2 -T2 x>z >E] >zl 2> 2>l 2
1

eI annnnnnnnnnnnnm
] MR
mmm Wmm
; 32182(34|32( 32|30 322 (32[3234]3 84 34 3134} 343 4[5
 RER

Chipped/Wern/Bent /! X
m mﬂmm ‘Crached,/Breken/Cerreded /Mured (Inciudeing flame an)

Figure 8. Road and rail crossings inspection form used during second trip (#6 of 7).
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RAILER 1| INSPECTION OATE: 2247 1

DRAINAGE STRUCTURE INSPECTOR: _ £
ST | T | DAY rger| W | wgw | cowom
] 100° FOR MAX | OBSTRUCTED |PERSONNEL
STATION) WATER OR
FLOW | NADEQUATE
90/ | 4400 |cvevamr| () v Y® | r® | Y@
/02 |A22+0p |<vivamT| (DY YO | T® | ™
S U Y W Y N Y
L Y Y N Y N Y N
s v Y N Y N Y N
S vV Y N Y N Y N
s v Y N Y N Y N
s v Y N Y N Y N
s v Y M Y N Y N
s v Y N Y N Y N
s vV Y N Y N Y N
S v Y N Y N Y N
s vV Y N Y N Y N
S v Y N Y N Y N
s v Y N Y N Y N
s Vv Y N Y N Y N
s v Y N Y N Y N
L Y Y N Yy N Y N
s v Y M Y N Y N
s v Y W Y N Y N
s U Y N Y N Y N
s v Y N Y N Y N
s U Y N Y N Y N
$ v Y N Y N Y N
o Exompies are Cuvert, Drein, Slorm Sewer, and Orep iniet

Figure 9. Drainage structures inspection form used during second trip (#7 of 7).
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TRACK SEGMENT ¢ __
TURNOUT 1D §

RAILER 1l INSPECTION
TURNOUTS

OATE: 26427

INSPECTOR: _ 24 __

QENERAL

Aol Weight chonges within Tumowt Amite

»

} of Defective Tiee in o row (woret case)

Roversing Tangert Past Frog Less then 30 Feet

of Oocourences where Joint Ties are Defecthve

| SwRoh OMficut to Operwte

<l <j<}=<

O[O0 N

Flangewoys Olrty or Fouled

Crd Arece Dirty or Fouled

{
§
§ of Jocurences where Tie Specing >22 In.
[
{

of Missing/Bunched/Sadly Skawed Ties
(e spocing along ekher rol>48 in.)

Une & Surfooce

nfo

TOTAL # of Oefective Tiee

(¥ or f) (v

b e gs

an adpd A
<b<t<h< <
<l<|=<p<|=< {2

OZXI>- R TO—%n

QOB

oR>PCOH
wr—>»»

o

:
o

Figure 10. Turnouts inspection form (same for second and third trips).
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RAILER i OETALED TRACK INSPECTION

SHEET 1 OF 2

02 |[SEGMENT BEGINNING LOCATION: £+/9 |INSPECTOR: £ 4 |OATE: 7/27/78

omex | sarecon | mamer o CONBECUTME OTFECTVE | ALL JoneT | avEmaoe | aeemorgy| T comen-
r oY | omreeT™ -] TES | spacw r?mwm
No | VERETATION oR SSSNG TS OTFECTVE | PER AL | (showed. | OITANCE
OR OTHER NG ) 0T | rotated, ADBG OTHER
T MATERAL ns 2 3 4 |8 or more | MISSING >2 bunchad) | AML >
(
3 LENGTH(TP): wl | i w
0
£ [
F
€
¢ Tor (.
S[oac(x: 40 (¢ 42 [p4p2 |8 | ¢ 8 &1 4 &
COMMENTS:
o 22 inches per te in equivaient to 21.3 ties per 39 ft. roil and 18 ties per 33 . rall
CHECK|  OROWING ™ GALLAST, PREVENTS TRACK MAES WOVEMENT | COMMENTS:
vl * |vrovenes wn wwon, VERY HAZARDOUS OR
gl o |emmes socs or aposTLE
g STOCK OR SION VISIBRTY
x LENGTH(TY): 2 4,00 UDNGTH(TY): LENOTH(TF:
T
I
0
N D TOAL (W) /3 TCIAL (TF): TOTAL (TF):
£ x :
e | soe | ocanom| ¢ oF -
| oot | @ | s, | (o) j X2 comeNts | oS e et
L o W COM = P / 0D N HUD
. Lre| Fom E:”m'mt
A crel rom ::uw;-xve
Lre| Fom %.m""
, Lro| rom ::mn'“/'-'omm
? TR 0 = R LDW™ < 13
? Lro| Fom se - 3ais
Lael rom :-:w"mm:*m
0 Lhe| rom [ dg B oo
g Laol rom TOH = TORCH CUT NOLL
Wi -« WIAR - a0t
€ LRl rom WY = WM - VORTCAL
[ w0 « Wid
T Lael rom
s Cre| Fom
oMok /o] smrecToN | L o JOINT DEFECT COOES
[ 1 m Wﬁﬁ AR o ML BOLTSE ON A AL OO | LD = LOGEE JONT BAA(s)
NO g I OR GROKDY T © LOOBE JONT BOLT(s)
wIow, () O = GROKEN JONT AR MR o NG JONNT R
(ot Grough ewmtw) MY « WMING/UDNT CRAOD
’ | C89 = COMTEN GROKDY MR o GROKEDN BOLT
TOTAL= | OCB » CDMER GMOED ot A1 = AL DD oW
2 l%#/‘u-mmmn > A L
d (et Svough eonter) A2 = MDD oW >T
3 WP = MPROPER SOLY PATTN | ADM = M8 DO MIEWATCH
M W « MPROPER SIT/TYPE BN »3/1¢
s X

Figure 11. Project Level Track inspection form used during third trip (#1 of 2).
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—
NA—OMTMIMO ~“ZMZOVEQN XOP»BD— BMX O

RALER It PROJECT LEVEL TRACK INSPECTION SHEET 2 OF 2
TRACK SEGMENT §: 702 [SEGMENT BEGMMING LOCATION: B#/9 [INSPECTOR: 2 [OATE: Z{a/e
~ JCOMPONENT PEFECTILOCATION | LENGTH| DENSTTY nznr AAMEDA COMMENTS

CODE | COOE #) | HAZARD

(station) | (TF) | (X)
TP 1S |g+/19 1 é0 | /O veosareT oMNPIR To/NTS ‘
NANSLE RAR $¢0T5

sP (P lerg | ¢o | 40 [%
o (NoRBICT PATTERN

EQue kD

sP [P _1&+/9 |730]| 25
Rc< FD | 9+80
P M1 | jo0+50 2
TP M| /7400

cl<f~<]<l<]<]=<|<]=<l<l<l<]<]c]<f<]l<]<]<]<]<]<l<l<f<]=<j=<]=<]|=<

ZTiZ|ZIZ|ZIZIZIZ|IZ|IZ|IZ|ZIZ|IZ|Z|Z|Z|Z|Z|Z|Z|(Z|IZ|Z

. A
PONENT
1/4s|INSPECTION WPARED | UNE | @ --m“wu.ga =°‘3°§°
M = SRDOL - w‘
w%’m%%(ﬁ @ = onveer E:m.)-uu
1| /5 5 gfﬂ‘ ) gr:.m iz
2 |Rot2 32 M = @K O] EEF-—Q
QR = CAMCKED,/SOY W e 0N - ASCTIONAL
D = GUAST - OTY w o nom ~ veorwe waowd
M O = G0N SDAPTAMG WITH TRACK
R = Aetwy - owm oF = OMTRCTED AW
4 |r00 loo um)uaw N o PAFN
oeainge)iad <2 /T o = ST
SUM QL (UF): ToTAL (TF) ::m-"“ m‘ ::mm
i g u-.mm fc:waﬂ/m

Figure 12. Project level track inspection form used during third trip (#2 of 2).
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3 DATA LOADING AND PROCESSING

The data loading and processing required scveral steps. First, all data collected at Hunter AAF was
entered into the computer. Then RAILER information reports were run to check against the original field
forms for missing/crroncous data. After the information was verified and errors corrected, the reports were
run again. Somc of these reports arc presented in Appendix B. The computer work was done on an IBM-
PC AT with a 20 M hard disk. The data was cntered and verificd by an engincer, but it could have been
donc by a trained technical assistant or data cntry specialist.

Data Entry

The databasc for Hunter AAF was crcated using an option in thc RAILER program. The data was
then transferred from the paper forms to the computer using the RAILER data cntry proccdures. Because
the program continued 10 cvolve throughout the time data was collected, the data centry screens did not
always match the original data collcction forms. In particular, because of changes made to the inspection
proccdures between the second and third site visits the data collected during the first visit was in a much
diffcrent format from the program screens. To help make the information casicer to enter, the data on the
old forms was translatcd onto the new forms before cntry into the computer. This extra step greatly cased
the burden of the data cntry person. Since future implementations will not require this task, the time
requircd for inspection data entry should drop by 20 to SO percent. The data entry speed for Hunier AAF
was similar 1o that of Fort Stewart. Tablc 4 contains the data entry time for Hunter AAF.

Table 4
Data Entry and Verification Times

Note: Approximately 50% of time was for data entry, S0% for verification
Information Area Workhours
Installation Information 1

Track Segment Inventory
Track Segmcent Inspection

Maintenance Policy (used Fort Stecwart's) 1
Traffic 1
Total 3—3
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Data Verification and Processing

After the data was loaded, the foilowing RAILER information reports were run:

. Installation Network. Information

. Track Segment Inventory Information
. Track Segment Inspection Information
. raffic Information Report

L Policy Report

These reports were compared with the data collection form to check for errors in the data entry.
Some mistakes made in the field were detected in this phase as well, usually, minor oversights such as
a tie count of 212 ties per 200 ft, instead of 112 ties per 200 ft. After the corrections were made, the
reports were run again and verified. Estimating the time for this procedure is difficult because, in this
effort, the data comrection phase was combined with the system development task of checking and
verifying RAILER algorithms. The Font Stewant FEAP test reported a time of 3 hours.!* A reasonable
estimate for the time required for checking and verifying the Hunter AAF database would probably be 1
to 3 hours.

When the dzatabase was correct, key reports were generated (Appendix B). The installation
information and segment inventory information reports describe the relatively permanent featurcs of the
track network. The inspestion condition comparison compares the current inspection tc the U.S. Army
track standards,'” providing a fairly objective assessment of track condition and operational status of each
track segment. The conditior comparison report has three different levels of detail. The comparison in
Appendix B is at the middle level of detail (comparison by inspection type).

'* Brown and Uzarski.

"" Technical Manual (TM) 5-628, Railroad Track Standards (Headquarters, Department of the Army [HQDA), October
1988).
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4 SYSTEM TURNOVER TO INSTALLATION PERSONNEL

Therc are three main objectives to system tumover: (1) to install a working copy of RAILER and
the installation Jdatabase onto the computer that will be used for running RAILER, (2) to show installation
personnel what has been done in the implementation process and how it will bencfit them, and (3) to train
the personncl who will be using the system.

The system tumover at Hunicr AAF was somcwhat challenging in that extensive personnel
rcorganization took place at Hunter AAF during the course of thc FEAP. Personncl left and armmived, and
many changed job functions. When the USACERL tcam arrived to tum over the database, personnel at
Hunter AAF were still in a period of adjustment and it was unclear who would be responsible for
RAILER’s usc at the installation. The most likcly users had not yet been informed about RAILER or the
work that USACERL personnel had done.

Howcever, when the responsible individuals were identificd, the installation personncl viere very
cooperative and the tumover was successful. Mcetings were held with the facility engineer, Jerry Bridges;
the track foreman, Grady Collet; and the computer programmer, Debbic Sharpe. RAILER was installed
on a computcr in the office, and personncl were bricfed on the RAILER program aad its usefulness.
Informal instruction was provided on system use; formal training for installation personnel is being
planncd, probably through the extension scrvices of a qualificd public university. Overall, the people who
were bricfed and instructed were interested in RAILER and showed a desire to make it function well and
provide long-term benefits.

While it is not within the scope of this report to document the long-term use of RAILER at Hunter
AAF, 1L is expected that the long-term success of the project will require suppont for the installation
personncl. This support is being planned through a support center and/or a RAILER users' group.




5 CONCLUSIONS AND RECOMMENDATIONS

RAILER version 2.0 was implemented successfully at Hunter AAF as part of the FY88 FEAP.
Installation personnel were intcrested in the system and wished to make the project a long-term success
as well.

The data collection process was demonstrated, including segment inventory and track inspection.
New track inspection procedures were verified ‘0 be improvements over those used at For: Stewart and
in the early phases of collection at Hunter AAF. The structured inspection procedures eased the burden
on the inspectors’ memory, leaving them more time to concentrate on spotting defects. The procedures
are quite good for project-level type inspection, but are still too labor-intensive for network-level
management. The network-level procedures being developed at USACERL are aimed at reducing the
effort needed to evaluate the track. Less detail and the addition of sampling techniques should reduce the
required time without sacrificing safety. The project-level inspections would then be performed only on
those segments scheduled for maintenance in the near future.

A crew size of one or two was sufficient to perform the procedures. A third member increases
cfficiency in some procedures, but is probably not justified for an installation of this size. The stationing
and inventory can both be accomplished in a single pass by two crew members. The inspection can be
completed in a singlc pass by two crew members as well, though they may choose to use mo:e than one
pass in some situations, such as when the track is in very poor condition and inspection effort per foot
of track rises. The other tasks, such as gathering installation network, traffic, and policy information, can
be gathered by a single person working with installation personnel and/or installation records. If two crew
members are on site, the best allocation of resources is probably to divide the tasks and have each crew
mcmber gather information separatcly.

The implementation at Hunter AAF complemented the implementation at Fort Stewart and showed
that RAILER is workable. As a result of these experiences, it is recommended that RAILER version 2.0
be released for general implementation on domestic Army installations. It is also recommended that the
applicability of RAILER version 2.0 0 other potential users be investigated.

REFERENCES
Brown, D. G. and D. R. Uzartki, Maitenance Management of US. Army Railroad Networks.-The RAILER System:
Demonsiration of System Setup at Fort Stewart, GA, Technical Report M-90/22 (USACERL. 1990).

Installation Outloading Capability Study: Fort Stewart, Georgia and Camp Blanding, Florida, MTMC Report TE 81.3a-42
(Military Traffic Management Command Transportation Engineering Agency (MTMC-TEA), July 1982).

Uzarski, D. R., D. E. Plokin. and D. G. Brown. The RAILER System for Maintenance Managemeni of U.S. Army Railroad
Networks: RAILER | Description and Use, Technical Report M-88/18/ADA 199859 (USACERL.. September 1988).

Uzarski, D. R., D. G. Brown, R. W. Harris, and D. E. Plokin, Maintenance Management of U S. Army Railroad Networks--The
RAILER Sysiem: Detailed Track Inspection Manual, Draft Technical Report (USACERL, 1988).

Technical Manual (TM) 5-628, Railroad Track Standards (Headquarters, Department of the Army (HQDA), October 1988).

Uzarski, D. R., D. E. Plotkin, and D. G. Brown. Maintenance Managemens of US. Army Railroad Networks--The RAILER

System: Component ldentification and Inventory Procedures, Technical Report M-88/13/ADA200276 (USACERL, August
1988).

27




APPENDIX A:
Final Segmented Maps

HUNTER ARMY AIRFIELD
SOUTH (ORDNANCE AREA) TRACKAGE
SEGMENTING
Pg 1 of 3

NOT TO SCALE

SEGMENT #'s IN ()

W
3| oo
O m QO
21| 25
Q 4
v
gl &%
o
)
Al o&
QK
S|| »%
m 51’
o
12

(101) TRACK 1 (103)

\- BRIDGE (102)

hS

Figure A1. Hunter Army Airfield South (Ordnance Area) Trackage Segmenting.

28



HUNTER ARMY AIRFIELD
SPUR 5807 TRACKAGE

SEGMENTING
Pg 2 of 3 =
Q|8
NOT TO SCALE § <
SEGMENT #'s IN () N

(1101) TRACK 11

(580702)

0400 AT 319’
PAST P.S.

TRACK 5807
(580701)

<N

Figure A2. Hunter Army Airfield SPUR 5807 Trackage Segmenting.




HUNTER ARMY AIRFIELD

118 SPUR 5794 TRACKAGE
S||® SEGMENTING
e Pg 3 of 3
/ 3 NOT TO SCALE

n

x
~ .
~ § SEGMENT #'s IN ()
g||e
~|12
2|5
S~ ~ N

(579403)
(579403) (507)

(579401)
TRACK 5794

TRACK 6 (601)

0+00 AT 274’
PAST P.S

TRACK 5 (502)

Figure A3. Huater Army Airfield SPUR 5794 Trackage Segmenting.
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APPENDIX B: RAILER Reports

RAILER
05/17/1989
TRACK SEGMENT INVENTORY INFORMATION REPORT

HUNTER, GA Page: 1

INSTALLATION #: 00000 PRIMARY INSTALLATION NUMBER:

SEGMENT ATION

Begin/End Track Construction Code/
Track Location length Track Track Preceding Track
Segment #  (station) (feet)  Category Track Use  Rank ent #(s
901 0+8¢ 1038 B LOADING P

11426 580701
Comments:
TRACK STRUCTURE

—RAIL___

Begin End
Track Location Location length Weight
Segment #  (station) (station) (feet) (bs/yd) ection
901 0+88 1426 2076 85

FASTENINGS TIES BALLAST
Tie Plate Cross Suppont
Length Rail Gauge Section  Spacing Depth
(in) Shoulder Anchors Rods (in x in) (in) Material (in) Type
9.00 SS Y Y 6X8 20.51 wOoOD CRUSHED

STONE
Comments:
CURVES
Required

Track Curvature Superelevation Speed
Segment # Curve ID # (degrees) (inches) (mph)
901 169 16.10 0.00

Comments:
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GRADE CROSSINGS Page: 2

Track Segment #/ Centerline Road Crossing

Road Name or Location Crossing Length Crossing Bolted
Crossing identity (station) ID# (feet) Type Protection  Joints
901 4451 30.0 AC SIGNS Y

DOUGLAS

Comments:

901 6+56 20.0 AC NONE Y

LOADING LANE
Comments:

CLEARANCE RESTRICTIONS AND RELATED FACILITIES

Restriction # of Box Car
Measurcment Positions
Track Begin/End  Obstruction  (fcet) For Docks
Scgment #/ Location and/or Horiz Facility or Tangent Track

Type (station) Facility Type (Center) Ven Number Lengths For Ramps

901 $+80 DOCK 7.30
BOTH 10446
Comments: Measurcment from inside of near rail head

DRAINAGE STRUCTURES

Track Centerline Size

Scgment # Location Type (inches) Material

901 4+5] PIPE 24 CONCRETE
Comments:

901 6+87 PIPE 12 METAL
Comments:

9201 8+86 PIPE 12 METAL
Comments:
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00000 RAILER Page: 1

HUNTER, GA Condition Comparison Date: 05/17/89
by Ingpection Type Report
Report Criteria: Condition Comparison by Inspection Type Report for

Track Segment(s): 901, 902.

TRACK NO S MP 10 MPH FULL DEFECT

SEGMENT # OPERATION SPEED LIMIT SPEED LIMIT COMPLIANCE FREE

901

TIES FLANGEWAY MEA RAIL & JOINTS

TRACK COMP
VEGETATION

902 FLANGEWAY MEA RAIL & JOINTS
TIES VEGETATION
TRACK COMP
TURNOUT GEOM

TURNOUTS
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ATTN: CERM
ATTN DAEN-ZCE
ATTN: DAEN-ZCI
ATTN: DAEN-ZCM
ATTN: DAEN-ZCZ

CEHNSC
ATTN: CEHSC-7C 22060
ATTN: DET I 79906
ATTN: CEHSC-FB-P 22060

US Army Europe
ODC S/Engnoer 09403
ATTN: AEAEN-FE
ATTN: AEAEN-ODCS
V Corps
ATIN. D&M (1)
V1i Comps
ATTIN: DEH (16)

AMC - Du, Inst, & Sves.
ARRAT COM 07301
Aberdeon proving Ground 21003
Jefferson Proving Ground 47250
Fort Manmouth 07703
Letterkenny Army Depot 17201
Pueblo Army Depot 81008
Red River Army Depot 75507
Rodstone Arsenal 35309
Rock lsiand Arsenal 61299
Savanaah Ammy Depat 61074
Sharpe Army Depat 95331
Seneca Arnmy Depot 14541
Tobyhanna Army Depot 18166
Toocle Army Depot 84074
Watervhiet Arsenal 12189

DLA ATTN: DLA-WI 22304
DNA ATTN NADS 2030¢

Fon Reivenr, VA

USACERL DISTRIBUTION

Tyndall AFB, FL. 32403
AFESC/Enginearing & Servics Lab

PFORSCOM

FORSCOM Enginesr, ATTN: Spt Det. 15071

ATTN: Facilities Enginesr
Font Bragg 28307
Fort Campbell 42223
Font Carvon 80913
Fort Devens 0143}
Fort Drum 13601
Fort Gillem 30050
Fort Hood 76544
Fort 3am Housion T82M
Fort Lewis 98433
Fort McCoy 54656
Fort George G. Meade 20755
Fort Ond 93941
Font Pickes 23324
Fort Polk 71459
Fort Richardson 99505
Fort Riley 66442
Fort Shendsn 60037
Fort Stewant 11314
Fort Wainwright 99703

Militery Dist of Waslungton
ATTN: DEH
Cameron Sution () 22314
Fort Lesley J. McNair 20319
Fort Myer 22211

Military Traffic Mgmt Command
Falls Church 20M18
Oskland Army Base 94626
Bayormne 07002
Sunny Pont MOT 28451

TRADOC (19)

HQ, TRADOC, ATTN: ATEN-DEH 23651

ATTN: DEH
Fort Belvoir 22060
Fort Benrung 31905
Fort Bliss 79916
Fort Chaffes 72903
Fort Eustis 23604
Fort Gordon 30905
Fort Benjemin Hammson 46216
Fort Jeckson 29207
Fort Knox 4012)
Fort Lesvenworth 66027
Fort Lee 23801
Fort McClellan 36205
Fort Rucker 36362
Fon Sill 73503

NAVFAC

ATTN:
ATTN:
ATTN:
ATTN:
ATTN:

Australion Lisison Officer 22060
Water Resource Center 22060
Engr Swdies Center 22060

Engr Topographic Lab 22060
ATZA-TE-SW 22060

ATTN:
ATTN:
ATTN:
ATTN:
ATTN:

Division Offices (11)

Facilities Engr Cmd (9)

Naval Public Works Center (9)
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