tive requirements. The total impact of this study
would be a proposed reduction of 40 positions.

Implementation of this staffing plan is antici-
pated along with other personnel reduction plans and
efficiency producing moves. The Department has al-
ways been able to use normal attrition to adjust
personnel 1levels in the past. The process is ex-
pected to take approximately 1 year to reduce the
staff from 344 employees to 304 planned positions
for the repair shops. Annual recomputation of the
staffing plan by using gqueuing theory is foreseen as
changes occur to replacement funding. If equipment
replacement is funded at the optimum level, further
reduction of staff requirements may be possible.
Unfortunately, Louisiana is currently experiencing a
decline in revenue. It is expected that replacement
funding in fiscal year 1984 will be significantly
below the optimum level.

Although the immediate future appears rather
bleak, the Department is currently under a mandate
to reduce staffing levels wherever possible. If
equipment replacement funds are reduced as expected,
the demand for mechanic service will rise. If the
optimum staff level cannot be maintained, higher
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downtime cost will be experienced and a net loss
will occur.

Refinements to the cost model may be considered
if it becomes apparent that a more precise solution
is needed. Simulation will provide for greater pre-
cision and the consideration of more options. Mea-
sured arrival- and service-rate distributions could
be simulated for each shop without the limitations
of the Poisson arrival, exponential service distri-
bution assumptions. Although a simulation model
will allow many factors to be precisely controlled,
including the arrival-rate distribution and the ser-
vice-rate distribution, simulation is not currently
being considered. This degree of precision is not
considered necessary, and simulation is much more
expensive than the mathematical model used here. If
the use of queuing analysis proves successful, the
determination of optimum staffing levels will have
been performed at least cost. If not, the Depart-
ment can proceed with the development of a simula-
tion model without having wasted a significant
amount of time and effort in the process.

Publication of this paper sponsored by Committee on Maintenance Equipment.

Arkansas’ Equipment Management System

DOUG NIELSEN

ABSTRACT

Arkansas State Highway and Transportation
Department (AHTD) personnel have recently
completed work on a contract with FHWA to
test and evaluate an equipment management
system (EMS) using the FHWA EMS manual as a
guide. The AHTD EMS consists of four major
systems: (a) parts and materials inventory
system, (b) equipment mainteénance and opera-
tions cost system, (c) equipment cost ac-
counting system, and (d) equipment control
system. The parts and materials inventory
system design specifies on-line computer
terminals in each district stockroom to pro-
cess the normal accounting transactions and
provide stock management information. Trans-
actions and adjustments are keyed at the
point of origin and subjected to detailed
edits to assure data accuracy. The equip-
ment maintenance and operations cost system,
equipment cost accounting system, and equip-
ment control system are more interrelated
and provide information to better manage the
equipment function as a whole. Input data
have been consolidated on existing forms to
limit paperwork. Reports are primarily batch
and produced monthly. Summary and exception
reporting are emphasized. Reports to each
level of management are limited to only the
information needed to make the equipment de-
cisions for which that level is responsible.

Reports presently in use deal primarily with
management of overall equipment operation
and repair functions. Once an adequate
amount of data is accumulated under the new
EMS, system components dealing with equip-
ment needs, budgeting, replacement, and
rental rates will be put into operation.

In recent years there has been a movement among
state transportation agencies to develop system-
atized methods to better manage available resources.
Some results of these efforts are the various main-
tenance management systems and construction manage-
ment systems. This type of approach can also produce
dramatic cost savings 1in equipment management.
Equipment management is the process of managing
equipment resources to achieve maximum availability
and productivity at the lowest relative overall cost.

Top management of the Arkansas State Highway and
Transportation Department (AHTD), cognizant of the
potential cost savings in the equipment area, initi-
ated action to develop a comprehensive equipment
management system (EMS) in the summer of 1975. 1Ini-
tial emphasis was on formulation of a statewide pre-
ventive maintenance ‘(PM) program. A well-functioning
PM program is an essential element of sound equip-
ment management.

The PM program that was developed outlines a
simple system for planning and scheduling periodic
service and reporting equipment deficiencies. The
procedures provide a positive means of communication
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from the operator to shop personnel and allow for
adequate program control. Emphasis is on 1local
responsibility to ensure that recommended service
intervals are met and deficiencies corrected. As the
PM program became fully operational, attention was
turned to other phases of an equipment management
system.

During this same time, interest was growing na-
tionwide in formalized equipment management systems
to help cope with rising costs. As a result an EMS
manual was developed by a consultant under an FHWA
contract paid for by 12 states from pooled Highway
Planning and Research Program funds.

SYSTEMS

In April 1979 the AHTD entered into a contract with
the FHWA to test and evaluate an equipment manage-
ment system based on the EMS manual. Work has just
been completed on this contract. The AHTD EMS is
comprised of four interdependent subsystems (Figure
s

Parts and Materials Inventory System (PMIS)

This system maintains a file of all equipment parts
and other materials stocked throughout the depart-
ment, together with balances on hand at each stock-
ing point. Stockroom personnel have access to on-
line computer terminals that provide inventory value
and balances, unit prices, and stock locations. All
inventory receipts, issues, and adjustments are
keyed at the point of origin and subjected to de-
tailed edits to assure data accuracy. PMIS relays
parts and materials cost data to two other EMS sys-
tems: the equipment maintenance and operations cost
system and the equipment cost accounting system.

PMIS design provides critical up-to-date informa-
tion for stock management on-line at each district.
Batch reports provide other stock management infor-

Transportation Research Record 951

mation to district stockroom personnel and district
bookkeepers, as well as to Fiscal Services and
Equipment and Procurement Division personnel. Micro-
fiche catalogs are also provided. Maintenance of the
inventory system master file is performed on-line at
central headquarters by the inventory coordinator.

As experience with PMIS grows and a reasonable
transaction history file is built, parts usage fig-
ures will provide guidelines for establishing more
precise fill rates, limits on stock level, and re-
plenishment procedures.

Equipment Maintenance and Operations Cost
System (EMOCS)

This system collects all direct equipment ownership,
maintenance, and operations data and maintains his-
tories of charges to each unit in the equipment in-
ventory. The system generates cost analyses of
repair shop resource allecation and provides the
means to control scheduled repair and inspections,
nonscheduled maintenance, and repair backlogs. It
tracks equipment downtime and monitors the various
responsibilities related to equipment maintenance.
EMOCS draws parts charges from the parts and mate-
rials inventory system; collects equipment cost
data, such as depreciation, from the equipment cost
accounting system; and, in turn, supplies data for
allocating indirect and overhead costs to the cost
accounting system.

Equipment Cost Accounting System (ECAS)

This system interfaces with existing accounting sys-
tems and permits the collection and distribution of
all indirect, overhead, and administrative costs re-
lated to equipment ownership, operation, and mainte-
nance. The system collects direct costs and other
data from the equipment maintenance and operations
cost system to allocate indirect overhead costs, and

FIGURE 1 General structure of Arkansas EMS,
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provides various expenditure information to inven-
tory and depreciation accounts.

Equipment Control System (ECS)

This system maintains a master inventory of all
equipment in the fleet, including detailed descrip-
tive data, location and assignment, levels of utili-
zation, and accumulated historical cost information
on each unit. Input from the AHTD maintenance man-
agement and construction management systems will al-
low ECS to evaluate equipment needs and help estab-
lish complements.

DEVELOPMENT

Development of the parts and materials inventory
system (PMIS) is discussed in detail elsewhere (1).
Therefore this paper will focus on components of the
remaining three systems that deal primarily with
management of overall equipment operation and repair
functions. When an adequate amount of data is ac-
cumulated under the new EMS procedures, system com-
ponents dealing with equipment needs, budgeting,
replacement, and rental rates will be put into
operation.

Attempts were made throughout the EMS development
process to limit the amount of paperwork necessary
to provide adequate information. Four basic field-
level data input forms are used to provide EMS in-
formation. Three were already in use and required
only minor modification to meet EMS needs. For ex-
ample, the daily fuel station report, used to docu-
ment the receipt and issue of all fuel and lubri-
cants, was changed to separate "add" oil from
"change” o0il and add the mileage or hours at oil
changes to help keep up with proper service inter-
vals.

Other input changes include using a four-letter
code to more precisely classify labor activity of
mechanics; putting an individual's Social Security
number, for personal vehicle assignment, on the
equipment transfer document so an automated individ-
ual assignment 1list can be produced to facilitate
more effective equipment control; and adding one-
letter coding to certain documents to further clar-
ify data and permit more detailed editing.

Another input change implemented at the district
level involved functional changes in the distribu-
tion of indirect equipment charges. This revised
cost allocation was devised from FHWA Technical Ad-
visory T454.1, dated October 18, 1978, entitled
"State Equipment Rental Rate Reimbursement on
Federal-Aid Projects,"” to facilitate more accurate
budgeting, indicate the true cost of the various
equipment support areas, and obtain the full measure
of federal reimbursement of equipment charges. Five
equipment overhead functions are now used to dis-
tribute equipment-related costs to the areas where
they are incurred: (a) shop overhead, (b) storeroom
overhead, (c) fuel distribution overhead, (d) dis-
trict fleet administration, and (e) statewide fleet
administration.

The approach to EMS development was to give each
level of decision making in the department the sum-
mary data necessary to make informed equipment deci-
sions at that level of responsibility. For example,
first-level supervisors need to know current operat-
ing and repair data for their equipment complement,
but not necessarily those of other supervisors, so
first-level supervisors receive information about
their own equipment only. District management needs
information about all equipment in that district,
but not necessarily about that of other districts,
so information is routinely provided concerning that
district's equipment only. Though it may be infor-
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mative for a supervisor or district manager to know
about another's equipment, that information is not
relevant to the decisions those individuals must
make regarding their own equipment, so it is not in-
cluded in the normal distribution to them. However,
summary information on other crews or districts may
be provided periodically as a basis for comparison.
A list of all current reports, organized by level of
management, showing distribution, frequency, and
purpose, is given in Table 1.

EMS output data have been consolidated to sim-
plify interpretation. Each first-level supervisor
receives only one report presenting operation and
repair information for each unit in his complement
(Table 2). This report lists all equipment assigned
to the supervisor and indicates when any units are
overdue for service or due for PM inspections. The
report is one to two pages long depending on the
number of pieces of equipment in the complement.
Even though this information comes from several dif-
ferent sources, it is combined in one report to be
convenient and useful to the supervisor.

Information is detailed at lower levels of re-
sponsibility and summarized as it progresses to
higher 1levels. The totals, or bottom lines, of
reports for one level form the body of the report to
the next higher level. This provides a concise view
of the data needed at that level without increasing
the length of the reports. Lower level details can
be consulted if questions arise. For example,
first-level supervisors receive a report listing
details about each unit in their complements (Table
2) with a total for all categories for their crews.
These totals for each crew in each district are
listed on a report that goes to the district manage-
ment (Table 3); then the totals from each of these
district reports are listed on a report that goes to
fleet management (Table 4). A disparity noted at
fleet level in one category for a specific district
can be checked down to the crew level by consulting
the district-level report, and then down to specific
units in the crew by reviewing the crew-level report.

Exception reporting is used to minimize the
analysis time required at each level of responsibil-
ity; however, sufficiently detailed information is
available to support problem evaluation. A monthly
report is provided to district management (Table 5),
which lists units in the district complement that
exceed certain predetermined standards of service,
repair, fuel and lubricant consumption, utilization,
and various costs. With this report district man-
agement can quickly 1locate problem areas without
reviewing detailed information on all units.

Top departmental management periodically receives
a one-page report (Table 6), composed from the bot-
tom lines of several lower level reports, that gives
a comprehensive view of the entire fleet for the
period by district. Major categories summarized on
the report are (a) equipment inventory with number
of pieces in major classes and changes during the
period; (b) equipment operation showing total miles
and hours operated and gallons of fuels consumed;
(c) maintenance program breaking down labor hours of
mechanics expended on various functions as well as
number of mechanics and their utilization percent-
age; (d) fleet costs listing expenditures for opera-
tions, labor, parts, and indirect expense and show-
ing the percentage of these costs billed to other
districts; and (e) fleet earnings giving total ac-
quisition cost, book value, rental earned, and a
ratio to indicate the relationship of rental earned
to cost. )

Another one-page report (Table 7) compares the
totals of the current fleet summary with the totals
of the same report for a previous time period and
shows the percentage change in each item. Reports
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TABLE 1 Current Equipment Management Reports

1.

2.

3.

6.

7.

8.

FLEET LEVEL

Fleet Summary (Department Top M t-Annually). This report contains
summarized statistics of ispects of Departmental equip operation by
District for the past year.

Fleet Summary Comparison (Jepartment Top Management-Annually). This

report compares the change between the overall totals of the current Fleet
Summary report and the same report from the previous year,

Mileage and Fuel Consumption (Department Fleet Management-Annually and
Quarterly) . This report detalls the fuel anc lubricant consumption and
miles/hours operated fleetwide guarterly and annually.

Fleet Distribution (Department Fleet Management-Quarterly). This report
shows the distribution of major classes of equipment among the Districts,

Accumulated Active Equipment Cost Details (Department Fleet Managemert-
Quarterly). This report presents accumulated cost details for eTA:E active
t in the fleet.

Personally Assigned Vehicles (Department Fleet hhmgemnt:guarterlz). This
report lists certain personn: ata on individuals (p y administrative
personnel) who are personally assigned a specific vehicle.

Statewide Mechanic Utilization (Degu:ment Fleet Manalg—emem-lrbmhlg. This
report compares the relative elliciency o IStrict repair ties,

Equipment Cost Summary by Budget (Department Fleet Management-Montaly).
This report summarizes overall equipment costs for the month for each District.

DISTRICT LEVEL

District Fleet Summr)i (District Top Mnn:lgemnl-:\nnuallxl. This repcrt
presents summary statistics concerning the over eet management pro-
gram for each individual District by crew for the past year.
District Fleet Summary Comparison (District Top Management-Annually), This
report documents the change in tot etween current and previous periods
of the District Fleet Summary report.
District Fleet Distribution (District Fleet Management-Quarterly), This report
shows the distribution of major classes of equipment among crews in each
District.
Mﬂnﬁ and Fuel Consumption (District Fleet Management-Quarterly and
. report det. the fuel and lubricant consumption and 2s/

Rours operated Districtwide sach month and provides averages quarterly.
Bxﬁthna} Equipment (District Fleet Management-Monthly). This report

ghlights units which exceed or short of certain predetermined stan-
dards and exception criteria.
Equipment Cost Sggl by Crew (District Fleet Managa?_e‘nt‘nonthlx). This
report s zes overall equipment costs for the mont r each crew .n

each District,

10.

11.

12.

13.

14,

1.

DISTRICT LEVEL

. Indirect Charges (District Fleet Management-Monthly). This report presents
the Indirect costs incurred and distributed montiiy for each District, by

Accounting Object, within the five indirect cost classifications.

District Equipment Downtime Sugz‘ ;mm—m Shop Managcm-guute:lzl.
report presents equipment downtime sul s, by Shop Status e,
in terms of number of days down. This report may alse be produced

annually for each individual District, as well as with all Dis:ricts combined,
to evaluate relative downtime.

District Equipment Repair Analysis by Cause (District Shop Management-
uarterly). report lists shop repair activity by Task ause
ani ts cut the cause of repair problems.

District Equ:pment alr Analysis by System (District Shop Management-
. 8 report de the shop rep. tribution Dy Tas e
ystem and indicates cost areas in the repair facility.

(Reports 9 and 10 may also be produced periodically for Statewide equipment
repair to analyze the relative performance of all District repair facilities).

PM Schedule (District Shop Management-Monthly). This report schedules
Various leves of Preventive Malntenance activity in advance.

District Mechanic Utilization (District Shop Management-Montaly). This report
Hats all mechanic hours by Function and Task éau System for the month to

determine labor distribution and utilization. It reveals how efficiently District
equipment repair labor is being utilized.

Task Code Dhsh.z - On-Line Screen (District Mechanics-On Demand). This

is a complete 3 ory C t, & on request at the computer
terminal in each District. A printed copy of any unit history can be obtained
at the terminal in seconds for review., This enables a mechanic to review

recent repair history of a unit and avoid duplication of effort and unnec-
essary parts changing.

Equipment Transactions - Microfiche (Various District Persomnel-Monthly!.

his micro e report detai ct transactions to each equipment unit
for the month and constitutes a complete repair and cperation cost history
for the unit,

CREW LEVEL

Eguipment Cost Summar§ by Tag (Line Sugervuorrkhmhl%). This report
presents operat and rep information for the month fcr each unit in
each District crew. It includes miscell minor equip and serves

as an assignment list.  This is the only EMS report which goes to first
level supervisors.

PET
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PGM=AD145B1A ARKANSAS HIGHWAY AND TRANSPORTATION DEPARTMENT PAGE 001
REPORT DATE 05/24/84

PERIOD APRIL 1984 CREW NO. 01541 DISTRICT  ONE

s DIRECT
PV MODFL  OPER Py ~-REPAIR COSTS-—  TOTAL DIRECT MPG/  COST

TAG MC  MAKE MODEL YR cost cosT PARTS LABNR COSTS  MILES HCURS  GPH MI/HR UTIL
01458  CHAUSSE MDTL70 ASPHALT KETTLE 74 27.10 .00 .00 .00 27,19 53 .00 .47 .00
01675  GALION 4-6 T  PORTARLE RCLLEP 75 15.31 .00 .00 <00 15.31 13 1.23 1,18 .00
01901  WCODS D3I1ST2  PULL TYPE MOWEP T4 .00 .00 92,49 .00 82,49 0 .00 .00 .00
01902  WOODS N315T2  PULL TYPL MOWEP T4 .00 .00 19.1¢ 31.65 50.A1 24 .00 2.12 .00
01919  JOHN DEERE 3018 W/5 FT ROT MOWE RQ 30.53 .00 47.00 .00 77.53 30 .97  2.5R .00
02025  JOMN DEFRE 401 WHFEL TPACTOR 75 11.00 .00 140,26 79.05 430,44 0 .00 .00 .00
02170  JCHN DFFRE 3CIA W/5 FT1 RNT MOWE 74 33.41 .00 51.57 .00 a5.38 23 1.7 3.71 .00
02179  TERRAIN KING 15 PULL TYPE “CwEP 80 .00 .00 18437 .00 184,92 0 .00 .00 .00
02841  FORD 51024C WHEFL TRACTN® 67 17.0n .00 11.06 39,57 67.71 0 .00 .00 .00
03171  LF ROI 0160FG  AIR COMPRESSCR 78 50.74 .00 N0 .00 50.74 10 5.30  5.07 .00
03189  FORD 3600 w/6 FT SKL WCWE 78 16,72 .00 103,14 13.76 153.62 0 .00 .00 .00
03578 JCHN BFAN 20CHh PORCR SPRAYFF T8 32.55 .00 .00 .0C 22,55 22 1,55  1.48 .00
03813 M-8 537 PL TYPT SWEFPER T4 .00 .00 .00 .00 .00 N .00 .00 .00
04389  MSSY FRGSN 11 WHFEL TRACTCR 75 30.53 .60 3.39 .00 23,57 24 1.20 1.41 .00
04390  MSSY FRGSN MFIl WHEEL TRACTOR 75 .02 .00 12.55 .00 12.55 n .00 .00 .00
04452  MILLER DTle TILT TRAILFR 66 -00 .00 94.43 .00 94.47 299 £00 .37 .00
04500  MOBIL 2TE4 SP PU SWEEPER 6 51,94 .00 .00 .00 51.94 T T4 T.42 .00
04592  GALIUN T60OR  MDTMR GRADER T4 110.21 .00 151,46 39.5¢ 301.23 17 4.24 17.72 .00
04719  JOMN DFERF 544R FRT FND LOADE® T4 93.49 .00 263,52 23,74 390,75 25 7.76 15.73 .00
04755  WHITE 2-63-15  WHL THTR W/PKuD 75 829.40 .c0 105.92 39.56 225,88 54 1.06  4.18 .00
04902  FORD 31023C W/6 FT FL MIWER T1 .Co .00 .00 .00 .00 0 .00 .00 .00
04933 FORD 3000 a/5 FT 4T “CWE T2 .00 .00 .09 .00 .00 0 .00 .00 .00
04937 FNRD 3000 W/S FT RCT MCWE 72 20.37 .90 193.26 64,16 277.79 42 .48 A.61 .00
05RTL  DODGE 0100 1727 PICKYP 17 90,04 .00 1,47 .00 97.41  R43 10.28 .12 .00
06137  CHEV Cl0 1/2 T plckup 92 115,74 <90 5.42 .0¢ 121.56 2122 18.78 .04 .00
06908  CHEV C20 3/4 T €2 CB PU A2 125,60 .00 T.17 .00 132.77 1105 8.09 .12 .00
08694  IHC 1700 STD DSTR 345 CI €6 196.33 .00 1.34 .00 197,67 44 .16 4,49 .00
09245  FORD FA0G FO DT 361 CID T4 269,54 .00 .00 .00 269.54 72 3.01 .31 .00
09345  FORD F750 «CY DT 389 CIN 75 136.75 .00 28,72 .77 218,74 686 4.8% .35 .00
09349 FCRD r750 4CY NT 389 CIn 75 139.24 -00 3.10 63,70 205.64 507 3.70 .41 .00
09506  IHC 1700 40y T 406 CID 77 51,46 .00 .00 .00 53.46 394 T.l6 .14 .00
09507  IHC 1700 4CY DT 404 €10 17 180.96 .00 .00 .00 180.96 86?2 4,71 .21 500
09828  I1HC 1724 4cY N1 392 CID 19 199.60 .00 37.78 47.49 PR4.AT  AOZ 4046 .32 .00
09A45  IHC 1A54 DIFSCL 4CY NT 436 CID 79 200.61 .00 1°2.95 .00 m3.56 1226 5.42 .31 .00
TOTAL 0034 AVG AGF(YPS) 9.9 2129.93 w0 1937.78 535.65 4n03.26 9758 391 .00
TABLE 3 Equipment Cost Summary by Crew
PGM=AD145B1R ARKANSAS HIGHWAY AND TRANSPORTATION DFPARTMCNT PAGE 001
REPORT DATE 05/24/84
PERICD APRIL 1984 DISTRICT  ONF

CPEW TOT (DLL cpep pH ---RFPAIR COSTS-—- TOTAL NIRECT ACCUM FISCAL  AVG AGE

RE/NO  EQP  EQP cusT cost PARTS LAROR cnsTs cosTs (YRS)  MILES  HOURS
01004 & 0 610.68 .00 276.33 79,41 966,47 .17 14232 0
01008 11 10 122.72 .00 230,29 41,66 494,66 .64 2144 0
otooc 16 5 524416 .00 607,06 209,68 1,740.90 12.81 10127 34
01000 & 4 1c1.52 .00 7.54 .00 109,44 1.7 1946 1
oto01 22 3 1,651.58 .00 2043105 1,013.88 5,099.41 1267 13456 241
01002 2 o 516,62 .00 10.96 28,84 659,62 4,50 1070 30
01004 39 14 44138.57 .00 2,171.1° 432,86 61742,56 8.69 36616 172
olv06 28 Y 1,482,480 .00 2,685,559 54G.78 5410925 9.43 12742 280
01007 37 9 2,037.14 .o 5,498, 10 1,781.72 10,316.96 9.84 13864 441
01181 54 26 24757, 14 «N0 44563,91 14357.99 9,079.04 BebT 12616 270
o191 31 12 2,310.05 .00 Ly269.76 414.A0 3,996.70 10.20 12780 197
01391 30 13 2,234,399 .00 1,544,394 1,181.40 5,011.17 9.10 13954 149
01481 38 17 1,767.20 .00 1,856,013 715,24 4,338,467 9.42 10331 261
01541 2% o 2,329.83 ) 1,637.78 536.65 4,823.26 9.00 a15a 193
01681 54 24 2,965.02 .60 4,552.78 1,934.78 9,452.50 8.96 14896 435
01741 31 12 1,764.70 .00 1,151.43 235,17 2,151.90 10.03 10911 170

11 13 o0 1,071.10 .00 288.79 20.98 1,380,27 47T 18856 0

13 15 2 992.11 .00 449.17 163.92 1,505.20 5.20 14294 0

14 1z o 806.25 .co 143,731 41.R9 a91.45 5.A3 10572 0
TOTAL 479 165 31,937.46 .00 32,179.18 10,731,064 T4,R4T.28 9.13 236374 3084
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TABLE 4 Equipment Cost Summary by Budget

PGM=AD145B1C
REPORY DATE 05/24/84
PERIQD APRIL 1984

TOT IDLE OPER P
BUD EQP EQP cost CGsST PARTS
0~-01 479 149 31,;937.4¢ .00 22,178.19
D-02 423 144 265366.95 =00 314236,.87
D~03 450 153 34,130.0¢ .00 20,637.80
D-04 516 201 3C+910.06 .0V 354360431
D-05 427 132 364,670C.13 .00 2724262467
D-06 573 211 42,013.17 .00 40942Ra872
D-07 417 144 29,985,686 « 00 29496408.04
0-08 482 210 404069.5R .00 28,16R.03
D-09 498 191 314856440 00 23,368.38
0-10 477 1712 312,397.96 .00 29,711,323
G/A 417 €l 36,C93.1R8 .00 164775.72
TOT 65159 1788 375,43C.91 « 00 319,876.71

TABLE 5 Exceptional Equipment

ARKANSAS HIGHWAY AND TRANSPORTATINN DEPARTMENT

-=--REPAIR COSTS——-

iLABOP

1Ce 731 6%
13,630.40
10,297.71
14,627.96
7+923.03
15,926.36
10,424.23
104466415
8,422.73
12,073.36
7¢616,00

127,146,587

PAGE 001
TOTAL DIRECY ACCUM FISCAL AVG AGE
LOsSTS COsSTS tyYes) MILES HOURS
Ta,84T42R 9.13 236374 3084
T4y334,22 9.68 234763 3633
754065.57 B.52 242639 2561
AN, RIA, 32 9.36 249267 269N
64,865.78 T«67 258307 2464
99,368.16 9.03 323227 2789
69,059.03 A, 46 743388 31R6
7A,703.76 9.09 259739 3052
63,647.51 9.09 192152 3694
T4,192.45 9.1¢9 221558 2672
63, 484.90 5.37 660152 311t
A17,457.19 B.65 3120567 32944

Bl45802
REPORY DATE 01/13/8
PERIOD DECEMBER 198

_HIZLOD
PF/SERV MI/HR AT DATE AT MPG/

TAG  DESCRIPTION OVERDUE  LAST PM LAST P4  GPH

00257 DODGE MONACO 36,01

02068 JOHN DEERE 401 PM 3,680 11/14/8

02280 JCHN DEERE 301A PV 2,775 1171379

02532 INGRANM 3-WHEEL

02935 GALTON 160 p¥ 164107 10/23/8

03770 OLTVER 2-78 SERVICE 44£20 09/21/8

04322 FORD 45011F PV 19265 11/04/A

04325 FORD 45011F .42

04486 CASE CW10B pM 10,462 1171078 .39

04549 GALIGA T600R SERVICE 1,724 D9/10/9

04594 GAL LON T6008 .97

04911 FORD 231023C Py 1,305 11/12/3

05065 CHCV SUBURBAN 45,20

05423 DODGE D200 SERVICE 135,684 10/20/7

05459 CHEV (20

05468 CHFV (20 SERVICE 68,946 10/12/8

05747 DODGE D100
05750 DCOGE D190 9.7C
05821 DONGE Nluo

05976 DODGE D100 SERVICE 87,223 11/C4/8
05984 DCNGE D100
06799 CHEV (10 SERVICE t64RS4 11/73/48

06802 CHEV CLO

06839 CHEV (10

06966 CHEV (20

07353 IHC RI95A

09061 FORD LT BCO

09092 FCRD F600

09099 FORD F600

09175 FORD F600

09304 FORD F600 CR CB

09307 FORD F600 CR CB

09310 FORD F600 CR CH 1.913
09401 FORD F750 SFRVICE 120,012 09/16/8

09537 IHC 1700
09539 IHC 1700
09543 1HC 1700
09732 FORD FBOU 12.49
09734 FCRD FB800

09737 FCRD FB80O 1.15
09810 IHC 1e0o

06853 [HC 1854 DIESEL 23.54
09962 CHEV C701 DIES SERVICE 46,062 11/02/8

SERVICE 87,643 10/R7/8

RI/ZLQO
urtiL

288
134
70

4211

45

ARKANSAS HIGHWAY AND TRANSPORTATION DEPARTMENT

PAGE 0001
DISTRICY SEVEN

EXCESS EXCESS HIGH OIL HIGH NUM EXCESS REPAIR EXCESS OPERATING
10LE DOWN COMSUMP REPAIR REPAIR COST/ OPERATVING cosv/
TOME TIME MI/HR QT DRDERS cnsTsS MILF cosT MILE

20

22

21

115
199

438
443

175
54

S0
78
75
107
53
129

110
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Nielsen

complicated.

is

although the programming
Consolidating data and presenting summarized and ex-

output,

formatted similarly to these two are provided to

district management with

a breakdown of the major

»

ceptioned information greatly reduced the number and

volume of

categorles by crew within each district in lieu of

necessary to provide adequate

reports

the breakdown by district that is provided to top

management.

The information must be useful and presented

equipment information to each level of responsibil-

ity.

in an easily assimilated form or the people for whom

it is intended will not use it.

SUMMARY

initially being sought

The level of information

The Kkey to the AHTD EMS is simplicity of input and
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TABLE 7 Fleet Summary Comparison

Transportation Research Record 951

8145808 ARKANSAS HIGHMWAY
REPORT DATE Q1/12/8
PERIOD DECEMBER 198
CURRENT
EQUIPMENT INVENTORY PERIOD
AUTOS 206
STATION WAGONS 138
CARRYALLS & VANS 236
PICKUPS 663
LARGE TRUCKS 1,049
CRANES,EXCAVATORS 43
MOTOR PATROLS 2>
ROLLERS 236
CRAMLER TRACTORS 47
WHEEL TRACYORS 346
LOADERS 172
ALL OTHER 1,882
TOTAL UNITS S5.247
ADDED 8¢
RETIRED 222
TRANSFERRED IN 21
TRANSFERRED OUT 21
EQUIPMENT OPERATIDN
MILES/HRS OPERATED 35,156,319
GAS CONSUMED (GAL) 34359,048
DIESEL FUEL (GAL) 1+332,700
MAINTENANCE PROJECTS
HOURS—PMEI NSPECT 8,261
HOURS—-REPAIRS 143,206
HOUR S=UNASS I GNED 16,028
MECHANIC UTIL 90.4
FLEET COSTS
DPERATIONS 6:584,664.45

REPAIR & PHM LABOR 1+990,867.95

REPAIR & PARTS 20510,228.02
COMMERC 1AL REPAIR 109,038.05
DIRECT COSTS 110094,798.47
SHOP 20678,284.08
INDIRECT COSTS 2,678,2084,008

TOTAL COSTS 13,773,082.55

FLEEY EARNINGS
[4:33 ©8+,037,008. %0
800K VALUE 14,450,105.71¢
RENTAL BILLED 16,085,631.30
BILLED/COST RATIO 1 - 2.9

is, in some cases, rather general. When that level
is being reported reliably, a more exact level will
be sought. For example, before the establishment of
the EMS there was no procedure to capture downtime;
the system is now set up toc capture downtime in
days. When the input and analysis mechanisms for
dealing with downtime in days are functioning ade-
quately downtime will be captured in hours. As
another example, thorough, in-shop PM inspections of
each piece of equipment are now conducted once a
year; when the shops are able to adequately handle
the work at this level, these inspections will be
conducted on a mileage or hourly basis.

This is part of the continual updating required
to keep the EMS current with changes in the activi-
ties for which it provides management information.
New equipment designs, operating procedures, and re-
pair methods must be compensated for in the EMS {if

AND TRANSPORTATION DEPARTHMENT PAGE 1

STATEWIDE

PREVIOUS PERCENT SAME PERIOO PERCENY
PERIOD CHANGE LAST YEAR CHANGE

264 22.0~
167 1T.4-
237 04—
@b 0.2~
1,096 0.7-

45 LY o
232 le3
240 Le7-

48 2.1~
347 0.3~
174 0.0

1+909 lol-
5303 25~

114 26,6~
234 Sel-
18 16.7
18 16.7

37,325,750 5.0
49336,688 22.%
lLol22,888 18.7

6o 844 20.7
151,707 Seb—
18,529 13.5-

89.5 1.0

Tel8T70432.64 8. &
2,100,087.99 Se2-
20600,302.37 3.5
119,882.22 9% 1=
12,007, 704.82 Teb—
20508,417.32 3.5
2:588,617.32 3.5
14:5969122.14 Se6~

49,237,770.39 2e4—

193088:626.92 25.5%

16, 567,481.03 209
1 - 2.97 0. 70

the management information generated is to remain
valid and useful. Chemical mowing, alternate fuels,
on-board electronics that diagnose problems and in-
dicate service needs, and maintenance-free compo-
nents are some technolegical changes that affect EMS
procedures. By changing to meet these needs as they
arise, the AHTD EMS will continue to be a viable
tool for managing the department's equipment and al-
lied resouraco.
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