
Information Needs for 
Controlling Equipment Costs 
ELMER A. COX, Construction Services Manager, H.B. Zachry Company 

Facts are to the mind what food is to the body . . . The wisest 
in counsel, the ablest in debate, and the most agreeable com
panion in the commerce of human life is that man who has as
similated to his understanding the greatest number of facts. 

-Edmund Burke 

•IN the construction industry, no subject has appeared more controversial and no facts 
more illusive than those pertaining to equipment costs. Aside from the basic difference 
from other costs, in that expenditures for equipment occur long before use, confusion 
stems from an inherent variability in the type and amount of work put out for bids, suit
ability of owned equipment for future work, inflation, tax considerations, and measuring 
and reporting problems. To illustrate the need for more reliable information, Figure 1 
shows financial ratios for different categories of contractors. The ratios show profit 
after taxes to net worth and also profit to volume, and illustrate the difference in risk 
between categories of construction work. The comparison of the amount of variation 
between heavy and highway construction and the other categories of construction requir
ing less equipment is quite striking. The difference is primarily the ratio of equipment 
to labor, and the figures show quite clearly our inability to predict our equipment needs 
and control our equipment costs under present bidding practice and environmental con
ditions. 

Figure 2 shows the spread of bids for highway work in Southwest Texas. The dis
crete curve represents the distribution of the sample of 56 bids and the smooth contin
uous curve is the normal curve that fits the observed data. The sample passes the chi
squared test for goodness of fit at a significance level of 0.05; we may therefore accept 
the hypothesis that the bids were normally distributed. One standard deviation is equal to 
10.28 percent and, therefore, a 40 per cent range i s r equired to account for 95 percent 
of the bids submitted. No attempt was made to identify the variables producing this 
range of variation. The author contends that the most significant factor is the condition 
under which we attempt to manage our equipment investment. Weather is not as signif
icant a factor in Southwest Texas as in other parts of the country, yet it can affect costs 
considerably. 

A last example of the variation in cost is taken from the equipment files of H. B. 
Zachry Company . Figure 3 shows the amount of variation in equipment costs that may 
be attributed to differences in job conditions. The two 660 scrapers in Figure 3 were 
purchased at the same time and worked under similar conditions for the first 6,000 
hours. At that time equipment number 770708 was assigned to a job in the Franklin 
Mountains near El Paso and number 770707 stayed with a spread at a dam near San 
Antonio. The maintenance costs incurred after the separation is a good measure of the 
effect of job conditions on costs. In this extreme example, the cost of the 660 on the 
highway project was over five times the cost of the 660 on the dam project. In the 
abrasive rock, tire life at the start of the project was as low as 200 hours per tire. The 
pan had to be modified with thicker steel. The abuse was reflected throughout the 
scraper. Although this is aclmitteclly a comparison of extreme conditions, it serves to 
illustrate several points regarding equipment costs. First, we must be objective in 
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Figure l. Typical contractor financial ratios. 

recognizing the amount of variation in job conditions and the difficulty of obtaining mean
ingful records. Second, it points up the fallacy of looking only at average costs. It 
shows the need to compare costs with a standard that represents the best estimate of the 
average or "standard" conditions under which the equipment will be worked. Most equip
ment and construction managers today do not have accurate standards for measuring 
costs nor the deviation from "standard conditions", and the result is a variety of prac
tices that frequently yield a wide variance from predicted costs. Finally, it gives an 
indication of the potential savings that may be derived from an information system that 
provides pertinent, timely facts on the condition and costs of equipment. The solution 
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Figure 3. Maintenance variation caused by job conditions. 

to the equipment problems of today and tomorrow lies in the equipment manager's ac
cess to facts and his ability to use them. 

PRESENT EQUIPMENT INFORMATION SYSTEMS 

Equipment management is an integral and inseparable part of construction manage
ment and may be described by many acceptable definitions. For the purpose of consid
ering information needs for this paper, the functions and information needs of equip
ment management may be classified as: (a) scheduling, selection and replacement (re
quiring planning and scheduling information, cost estimates, budgetary control of equip
ment usage); (b) purchasing and financing (requiring market value analysis, lease-pur
chase accounting, tax management); and (c) maintenance (requiring budgetary control of 
maintenance, diagnostic reports, oil sampling, repair history, tire control, PM tickler 
files, parts inventory). Each of these functions must contribute to attainment of the 
company's goals for equipment management. 

Management generally strives to equip each project with the most suitable equipment, 
in working condition, where needed, when needed, and with adequate support to provide 
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an acceptable availability level. This must be done at lowest cost consistent with com
pany objectives and generally means operating at a high percentage of total capacity and 
with maximum equipment performance. Timely, reliable communications are essential 
for the attainment of these goals. 

Scheduling, Selection, and Replacement 

The investment policy and related planning activities require involvroent of a high 
percentage of the company's executive time and information capability. fuvestroent in 
construction equipment for highway contracts must be made with assurance that such 
investment is desirable on a long-run basis. A strategy for building a construction 
capability for a given type work requires good communications between those responsi
ble for financial planning, bidding, equipment use, and maintenance, and others respon
sible for construction management. Success in attaining established goals should be 
measured by financial ratios or other indicators. Figure 4 is a typical example of such 
an indicator. It shows the percentage of the total book value of construction equipment 
that is being used by construction projects. Ratios of the book value of major categories 
to the total book value is an inexpensive by-product of an integrated system using elec
tronic data processing. Ratios by category sometimes aid in monitoring the planned 
growth or decline of a specific type of equipment capacity. 

One of the roost difficult communication areas is that of scheduling equipment. fu
formation must be drawn from knowledge of proj ect schedules and progress, equipment 
workload, scheduled or r equired overhauls, and acquisition/displacement plans. Al
though substantial research has been done at Zachry Company on operations research 
oriented systems for coordinating the scheduling and allocation of equipment, it still re
mains a manual system personally accomplished by a vice president. It is one of the 
areas that will continue to offer great challenge and opportunity for system development. 

Equipment may be acquired to develop or expand a specific capability, to replace 
equipment that has become uneconomical to continue to operate, or to displace equipment 
that has become obsolete by new equipment developments. fuformation desirable when 
acquiring new equipment includes production estimates and data for comparative cost 
studies. Data on which to base standardization decisions is very desirable. Time-lapse 
photography, stopwatch time study, work sampling, and other measurement techniques 
provide information that will become increasingly important as contractors approach the 
practical use of computer simulation in equipment selection and estimating. Figure 5 
shows an estimate based on computer simulation. fuformation requirements include 
detail equipment specifications, job quantities and design information, and adequate 
equipment cost data. 

When faced with a replacement or acquisition decision, it is often a good time to re
view costs of present similar equipment and verify the ownership and repair rates in 
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Figure 6, Repair cost report generated from exception or by inquiry. 

use. Figure 6 shows the cost history of a piece of equipment that is available upon in
quiry by individual equipment number. The information is also available in plot form 
(Fig. 7), which in this case has the costs converted to the present worth of money. Other 
information available upon inquiry includes a history of the use of a particular piece of 
equipment. Since the prediction of maintenance costs of new equipment is of major con
cern, it is very useful when reviewing repair costs for a piece of equipment to know 
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explicitly under what conditions the equipment worked. The lost work of the machine 
out of production for repairs may be reasonably estimated and retained, but one of the 
unknown costs at present is the cost of equipment downtime. The task of measuring the 
cost of an idle spread or crew is more difficult and the information harder to retain and 
use. 

Cost estimates at H.B. Zachry Company are continually monitored and maintained 
to provide a measure of performance for managers and budgetary control over equip
ment costs. Various reports are produced to compare trends for all company equip
ment and to compare actual and estimated costs by major classifications of equipment, 
such as hauling units and cranes. The comparisons are made to the level of Cat 660 
parts costs per hour for measuring maintenance performance and for adjusting esti
mates for overseas work. In addition to estimating and measuring maintenance per
formance, the cost estimates are used at H.B. Zachry Company to allocate equipment 
charges to work in approximately the manner in which the work is estimated. Because 
the projects are charged in this manner, the estimates become a major factor in plan
ning the job and, therefore, in the scheduling of the equipment. 

Most contractors allocate the cost of their equipment to the individual contract per
formed, but in some companies maintenance and depreciation charges are made directly 
to the project to which the equipment is assigned. The common practice in the larger 
companies is to use a standard rate approach, and systems combining a time charge and 
a use charge have been shown to have substantial advantages over other systems. In a 
few of the larger companies, several rates may be used under different conditions, and 
age is often a basis for using a reduced rate. Where a use charge is applied, the system 
is usually similar to a payroll system with labor distribution. At H.B. Zachry Com
pany, use is reported on a weekly equipment time card and from the time cards submit
ted, rates are applied and an equipment use register and equipment distribution journal 
is prepared for each project. 

Two uncommon features of the Zachry system include a double allocation of the time 
charge and the use of adjustments for severe conditions. Figure 8 shows an equipment 
distribution journal that uses a utilization factor and a severity factor. Equipment costs 
are allocated to distribution codes within a project by daily and hourly rates. The daily 
rate is converted to an hourly rate by the use of a utilization factor that may be the same 
throughout the project or may vary with distribution codes. The cost difference between 
the estimated utilization and the utilization actually reported is charged to a project 
overhead account. Therefore, the overhead receives a credit if the equipment is used 
more than the estimated utilization and a debit if the utilization is below the estimate. 
This system gets all of the cost allocated to the items where the cost was estimated as 
well as providing for some operations to be double-shifted while others are single
shifted. The utilization factor and the severity factor are estimated for each item when 
a project is bid. Each reflects an estimated deviation from the standard conditions on 
which our rates are based, and the allocation of actual cost to the projects are based on 
these factors. The result is a system in which estimated costs and allocated costs are 
quite comparable. 

Costs are accumulated by category of equipment for each project cost item and may 
be printed upon request. At the completion of each project, a final cost report is pre
pared that shows the number of hours and amount of money allocated to each type of 
equipment used on each cost item. 

Purchasing and Financing 

Substantial savings may be realized in these functions through the use of a good in
formation system and well-maintained records . These savings may also be-realized 
through discounts, tax planning and credits, reduced interest rates, and more favorable 
lease agreements and sales prices. One of the advantages· of good machine-readable 
equipment records is the ability to simulate the effect of proposed leasing plans, reve
nue agent contentions, and other equipment policies. Priority replacement lists com
piled from cost data may provide a guide for purchase decisions and basis for cash re
quirements forecasting. They cannot be complete due to uncertainty of future contracts, 
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H. 8. ZACHRY COMPANY 
// ~OB TAPESORT EQUIPMENT DISTRIBUTION JOURNAL PAGE 
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GI • CHARGEABlE 
RATES o, DISTRIBUTION sue DISTRIBUTION EQUIPMENT DAYS & HOURS UTIL SEVER RENTAL 

ooe CODE CODE NUMBER 

" •L-.h.1 .... f,i, CIOI ~ACTOR 
HOURLY AMOUNT .... -. .. OA!LY HOURLY AllO C.A. 

400 841 841 900049 H 13 130 I .OO ,23 ,40 .05 7 
13* 7 * 

400 1024 1024 548601 H 2 1 130 1.00 ,93 • 82 .21 21 
21* 21 • 400 1029 1029 270518 H 9 130 I ,00 1.28 ,49 ,30 7 

400 1029 1029 270522 H 18 130 1.00 1.28 ,49 .30 14 
400 1029 1029 295401 H 3 130 1,00 14,54 10,65 3,36 43 
400 1029 1029 345160 H .. 130 1,00 9,78 6,60 2.26 36 
400 1029 1029 453509 H 3 130 I . 00 10.47 7,48 2,42 29 
400 102 9 1029 561410 H 9. 130 l ,00 2, 11 1,47 ,49 17 
400 1029 1029 600401 H I 130 I .oo 5. 73 4,41 1.32 6 
400 1029 1029 642105L H 9 130 J ,00 6.79 3,26 1.57 44 
400 1029 1029 647001 H 9 130 I .oo 24,94 20.00 5,76 232 
400 1029 1029 647002 H 5 130 1.00 24,94 20,00 5,76 129 
400 1029 1029 734603 H 18 130 1 ,00 11,30 7,29 2,61 178 
400 1029 1029 741032 H 9 130 1 .00 12,63 1.01 2,91 9t 
400 1029 1029 767006L H 9 130 1.00 8,39 6,56 1,94 76 

106* 902* 
400 1140 1143 254731 H 2 130 I. 00 1,30 I. 90 ,30 5 
400 1140 1143 453509 H II 130 1, 00 10,47 7,48 2,42 109 
400 1140 1143 515505 H 12 130 1.00 3,23 3,01 .75 46 
400 1140 1143 549402 H I 130 1. 00 1,63 I, 13 ,38 I 
400 1140 1143 595102 H 5 130 I .oo 6,28 5,51 1,45 35 
400 1140 1143 642105L H 2 130 I .oo 6,79 3,26 1,57 10 
400 1140 1143 647001 H 2 130 1.00 24,94 20.00 5,76 52 
400 1140 1143 767006L H 2 130 I , 00 8,39 6,56 1. 94 18 
400 1140 1143 886503 H 4 130 1. 00 12.59 11,45 2.91 58 

41* 334• 
400 I 150 1153 270518 H 13 130 1,00 1,28 ,49 .30 10 
400 11 50 1153 270522 H 25 130 I .oo I, 28 .49 .30 21 
400 11 50 1153 453509 H 6 130 1 .OO 10,47 7.48 2 ,42 60 
400 I 150 1153 515505 H 4 130 1 . 00 3,23 3.01 .75 15 
400 1150 1153 549402 H 2 130 1.00 1. 63 1. 13 . 38 3 
400 11 50 1153 561410 H 13 130 1.00 2, 11 J.47 ,49 25 
400 1150 1153 594302 H 8 130 I, 00 I, 85 , 94 .43 10 
400 I I 50 I I 53 595102 H 19 130 1,00 6,28 5 , 51 l • 1•5 133 
400 1150 I 153 600401 H 12 130 I , 00 5. 73 4,41 1,32 69 
400 1150 1153 642105L H 29 130 1. 00 6,79 3,26 1,57 141 
400 1150 1153 647001 H 15 130 1.00 24,94 20.00 5 ,76 386 
400 1150 I.I 53 647002 H 12 130 I .oo 24,94 20.00 5 ,76 309 
400 1150 1153 734603 H 25 130 1. 00 11. 30 7,29 2 ,61 247 
400 1150 1153 741032 H 13 130 1. 00 12,63 1.01 2 .91 131 
400 1150 1153 767006L H 29 130 1. 00 8,39 6,56 I . 94 247 
400 1150 1153 886503 H 11 130 I, 00 12.59 11,45 2.9] 159 

236* 1966* 
400 1160 1161 270518 H 8 130 1.00 1,28 ,49 ,30 6 
400 1160 1161 561410 H 8 130 1,00 2, 11 I ,47 ,49 15 
400 1160 1161 741032 H 8 130 1.00 12,63 7,07 2,91 80 

24* 101• 
400 1270 1271 214552 H 1 130 J ,00 13,33 8,82 3,08 13 
400 1270 1271 901408 H 2 130 1,00 .75 ,68 • 17 I 

Figure 8. Distribution journa l for equipment cost allocation. 

but a high percentage of equipment will be common to whatever contracts are forth
coming. 

Maintenance 

Anyone can do a complete maintenance job-at a premium price-but facts and good 
communication are essential for getting the maximum use between overhauls and main
taining the proper balance between maintenance costs and downtime costs. 

For overall control of maintenance, the estimates used for bidding are also used for 
budgeting control of maintenance expenditures. The level at which budgetary control 
is attempted varies significantly between companies. H.B. Zachry Company uses three 
levels of budgetary control as follows: (a) functional type of equipment, e.g., hauling 
units; (b) type of equipment by model and size, e.g., Cat 660 scrapers; and (c) type of 
expenditure, e.g., parts. A report showing these levels is shown in Figure 9. The bud
getary control is usually applied on a cost per unit basis with Zachry Company using 
days and hours for units of use. Miles, weeks, months, and production quantities are 
appropriate units for measurement of use that have been employed in the past but are 
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Figure 9. Summary of equipment costs by category. 

not at present. Some companies do not summarize their costs by functional type of 
equipment but carry their budgetary control to a lower level. These systems carry the 
type of expenditure down to the specific equipment system repaired, i.e., hydraulic sys
tem. The desired level depends on the variability of the equipment's use. The more 
uniform the job conditions are, the greater detail can be effectively maintained. 

In order to hold down costs, it is essential. that the elements of cost be identified, but 
how many men are good at filing information? It is difficult for men with an interest in 
making machinery tick to stay dedicated to maintaining a repair history file. There 
fore, in addition to the mechanics keeping a maintenance jacket with each piece of equip
ment, maintenance costs are processed through a manual system in the home office be
fore entering the automated data processing system. The manual system, as shown in 
Figure 12, is designed to file invoices for easy reference by vendor and by equipment 
number. This centralized equipment folder then provides a history of all charges made 
to that equipment number and includes a copy of the work order that accompanies an in
voice. The file therefore contains itemized lists of parts installed on the machine. It 
becomes a valuable source of information when considering major overhaul and replace
ment decisions at the home office. It is also a means of verifying or completing the 
field-kept maintenance jackets. 

The information system should be oriented toward the planned application of mechan
ics to maintenance rather than the collection of average cost figures. Some of the most 
important maintenance information is that relative to the condition of equipment. Figure 
10 shows a report of prior oil samples for a piece of equipment whose most current 
sample indicated a possible maintenance problem. Our maintenance organization is 
learning to effectively utilize this system to prevent costly repairs. 

Another system requiring close attention is the control of tire costs. H.B. Zachry's 
present system is an inventory control card system that is maintained on the job sites. 
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A number of companies have put this system on their computer and it will be one of the 
next systems to be automated at Zachry Company. The Caterpillar Tractor Company 
has prepared a brochure describing a system of controlling tire costs that will be the 
general basis for the conversion to a centralized system. A tire exchange card (Fig. 
11) that can be marked in the field and read by a terminal will be used to keep track of 
their use. 

Although significant refinements have been made in controlled maintenance systems, 
the basic ingredients are still a well-defined list of items to check at each maintenance 
level and a tickler file to insure that the planned maintenance is carried out. Zachry 
Company believes there are many advantages to maintaining this tickler file at the job 
site rather than a central office. With the tickler file and a well-maintained mainte
nance jacket on each major piece of equipment, a project master mechanic has the in
formation required in almost all circumstances to make good maintenance decisions. 
The major difficulty experienced in maintaining good job-site equipment information 
systems is the problem of transferring records between job sites as the equipment is 
transferred. Documents that should be transferred with each machine include its main
tenance jacket, preventive maintenance records, maintenance instructions, lubrication 
charts, parts catalogue, and any operating instructions. 

With the use of consigned parts stocks today and the excellent service provided by 
equipment dealers, the author subscribes to field control of parts inventory until the 
cost of parts increases further and the cost of communications systems decreases. 
Small tools and certain parts, however, that should be transferred between jobs do re
quire a centralized inventory. A perpetual inventory of the larger equipment is, of 
course, maintained by scheduling and maintenance systems. 
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THE USE OF ELECTRONIC DATA PROCESSING EQUIPMENT 

Equipment systems today combine the experience of several individuals into a total 
system. The accountant thinks of an equipment information system in terms of depre
ciation schedules and general ledger entries. The maintenance man visualizes an in
formation system as a work order system he is using or has used in the past. The es
timator questions the cost of the certain type of equipment for the job he is bidding and 
the conditions on which past cost estimates were derived. Top management seeks in
formation on which to make investment decisions and formulate operating policies. The 
systems analyst in data processing is looking for common interest in order to combine 
the systems with minimum effort. Considerable progress has been made in the past 
decade toward reconciling the conflicting information needs of the different functions 
within contractors' organizations . The interest in utilizing computers has stimulated 
more communication between groups using the hardware. 

Figure 11 shows the retrieval of requested equipment information and the processing 
of oil sampling data on a daily basis. H. B. Zachry Company is not at present using its 
EDP equipment for tire activity, inventory, and preventive maintenance reporting, but 
preliminary studies have been conducted on the application of terminals that read cards 
with a combination of punched and marked information for reporting tire activity and 
inventory information. Figure 12 is a proposed mark-sense card for recording tire 
changes. The company will continue to investigate maintenance systems with an open 
mind to further standardization and automation. Systems such as the miniaturized 
analogue computer that mounts on heavy equipment and the variety of new EDP terminals 
available offer new opportunities to communicate reliable maintenance information be
tween job sites and a centralized data processing installation quickly enough to assist 
field maintenance personnel. 

Figure 13 shows the routine weekly processing cycle, which consists primarily of the 
allocation of equipment costs for budgetary control of the projects. In addition to other 
changes to the equipment files, documents showing changes affecting the location or 
status of equipment are processed also and equipment movement and use reports are 
produced. The keypunched equipment repair bills become transactions in the files that 
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Figure 11. Daily information processing flow for equipment. 
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Figure 12. Tire exchange card. 

will be entered into the accounting ledger system and into the cost reports. All infor
mation entered into the system is carefully edited and reconciled with all other inf or -
mation in the system, and any apparently conflicting information is shown in exception 
reports. Weekly project cost reports show estimated vs actual equipment costs. 

An equipment cost ledger is processed monthly showing all equipment transactions 
for the month, and several analysis reports are prepared to show a summary of equip
ment operations and also to show unusual cost variances. 

fuformation is retained in machine-readable form on a combination of magnetic tapes 
and disk files. Table 1 lists the contents and use of the files retained at H. B. Zachry 
Company . The files are continually being extended and new information added for fur
ther analysis or control. At this time, it is not economically feasible to consider com
plete retention of specification and maintenance files on magnetic storage media. One 
small file of equipment specification data for simulation of earth-moving operations is 
maintained. An additional file, not shown in Table 1, contains trends of costs, utiliza
tion, and various ratios that are used as a follow-up on management policies. The file 
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Figure 13. Weekly information processing flow for equipment . 
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EQUIPMENT CATEGORY 

EQUIPMENT BY 
INDIVIDUAL PIECE 

COST HISTORY 
(ACTIVE EQUIPMENT) 

USAGE TRANSACTIONS 

DIAGNOSTIC FILE 

COST HISTORY 
(INACTIVE EQUIPMENT) 

TABLE l 

EQUIPMENT INFORMATION STORAGE 

UTILIZATION ESTIMATES 
COST ESTIMATES 
SHIPPING DATA 

DEPRECIATION DATA 
LOCATION 
AVAILABILITY STATUS 
MECHANICAL CONDITION 
USAGE 
LAST MAINTENANCE CHECK DATE 
FINANCING OR LEASING INFO, 
COST HISTORY 
UTILIZATION HI STORY 

USAGE HI STORY 

OIL CONTAMINANT AMOUNTS 

COST HISTORY 
UTILIZATION HISTORY 

ESTIMATING NEW WORK 
ALLOCATING COST TO PROJECTS (WORK BREAKDOWN) 
CONTROLLING MAINTENANCE EXPENDITURES 
SELECTION OF CATEGORIES FOR MAINTENANCf 

AND SCHEDULING SYSTEM 

DEPRECIATION SCHEDULES 
ALLOCATION OF COST TO PROJECTS 
CONTROL OF UTILIZATION 
CONTROL OF DIAGNOSTIC CHECKS 
PROJECT EQUIPMENT INVESTMENT 

MAINTENANCE COST CONTROL 
ESTABLISHMENT OF COST ESTIMATES 
COMPARISON OF EQUIPMENT TYPES 

CONTROL OF EQUIPMENT POLICIES 
ANALYSIS OF SEVERITY COST 

INDICATES EQUIPMFNT MALFUNCTION OR 
EXCESSIVE ,iEAR 

SPECIAL STUD IES SUCH AS RE SALE VALUE 
ANALYSI S 

of inactive equipment is currently being substantially reduced from the size shown by 
limiting it to major categories of equipment. An ABC inventory analysis shows that less 
than a fourth of our equipment accounts for over three-fourths of our cost. 

The approximate purchase price of the storage media is $1.80 and $ 50 .00 for the 
tape and 2311 disk respectively. Actual cost varies significantly depending on record
ing density, whether packed or unpacked, number of tracks, record blocking, and other 
considerations. Table 2 gives the approximate computer cost at H. B. Zachry Company 
of maintaining and using equipment records stored on 2311 disk packs. These figures 
are based on the use of an IBM 360 model 30 computer with tape and disk storage. The 
IBM rental price of the actual equipment used forthesefiles at H.B. ZachryCompany is 
slightly in excess of $13,000 per month with less than 12 percent of its use pertaining 
to equipment. Present costs for routine processing of equipment information amount 
to about 0.2 percent of equipment expenditures, and costs of systems improvements and 
special reports amount to another 0.1 percent. 

Reliability is the major problem in the construction industry due to the turnover of field 
personnel and variety of job conditions encountered. One of the problems in achieving 
reliable information has been the difficulty in assigning responsibility for information 
other than dollar expenditures. There is also the question of whether the expense of the 
duplication in a double-entry accounting system is justified for information other than 
dollar expenditures. The author feels that the unit of measure of equipment use, whether 
it be hours or miles or other measure, is essential enough to warrant double-entry con
trol. In addition to the reported hourly use, 365 days per year should be accounted for. 
The use of self-checking numbers should be considered. Such techniques, however, do 
not take the place of establishing system responsibility. The development of remote 
terminal capability is rapidly improving this problem by providing the user at the field 
office with access to information required to maintain and control his own system. 

EQUIPMENT INFORMATION SYSTEMS GOALS 

The information system provides the communications necessary to attain the manage
ment goals of achieving the optimum levels of most suitable equipment; in the best con
dition economically feasible; where needed, when needed; with adequate support to pro
vide acceptable service; and at lowest cost consistent with company objectives. 
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TABLE 2 

EXAMPLE OF DATA PROCESSING REQUIREMENTS 
FOR EQUIPMENT INFORMATION STORAGE AND RETRIEVAL 

PIECES OF CHAR/PIECE DISK ANNUAL TIME TO TIME TO TIME TO COST TO FILE EQUIPMENT OF EQUIP CYLINDERS COST TO SEARCH FOR DI SPLAY SCAN FILE SCAN FILE (OR CLASSES REQUIRED MAINTAIN INDIV PIECE DATA FOR 
INDIV PIECE 

EQUIPMENT CATEGORY 717 300 10 575 ,2 SEC l SEC 30 SEC ,42 

EQUIPMENT BY 
INDIVIDUAL PIECE 3300 400 45 1125 ,3 SEC l SEC 2.6 MIN 2.16 

f~~~Ng~it1~~E 
500 750 15 900 ,2 SEC 1 SEC 45 SEC ,65 

COST HISTORY 2750 3100 240 
(ACTIVE EQUIPMENT) 

270Q ,4 SEC 5 SEC ]6 MIN 13.32 

USAGE TRANSACT! ONS 2750 5100 550 5850 1 SEC 5 SEC 30 MIN 25.00 

~OST HI STORY 8500 3100 750 8737 1.5 SEC 5 SEC 50 MIN 41.70 
INACTIVE EQUIPMENT) 

Management from the top is essential for attaining these goals and requires proper 
purchasing decisions, strong maintenance policies, and establishment of clear standards 
for performance. This requires effective communication systems and the systematic 
analysis of meaningful records. 

To be meaningful, records must be more than just expenditures and more than just 
averages. They must be pertinent to the day-to-day decisions. They must be reliable 
enough to instill confidence in them. They must be where they are needed at the time 
they are needed. They must be acquired at reasonable cost and convenience. The in
formation system must be simple and flexible enough to survive in the construction 
project environment. All of these features are necessary, but of primary importance 
is that the information system must be wanted and used by those who need the facts. 

The author believes the need for equipment information and the trend of systems 
will be as follows: 

1. More emphasis placed on estimating equipment maintenance requirements to aid 
in utilizing maintenance resources, particularly specialized knowledge and skills. This 
should become more feasible due to (a) less expensive and more reliable systems of 
recording, retaining, and relating data pertaining to equipment cost-i. e., fuel consump
tion, mileage, yards produced, tire replacement reasons, etc; (b) greater use of diag
nostic equipment and control of maintenance; and (c) more convenient application of 
mathematical techniques of curve-fitting, multi-variable regression analysis, life cycle 
theory, and use of computers for estimating maintenance costs. 

2. A closer examination of alternatives prior to making major purchases or repair 
decisions. Eventual use of mathematical models for aid in selection and use of math
ematical programming techniques may be used to evaluate for each major breakdown 
the cost of repairing in the field shop, moving the equipment to the home office shop or 
other field shop, or sending it back to the dealer. 

3. More use of data processing equipment for follow-up of equipment programs. 
Reminders of work not performed can thereby be impersonal and management can give 
recognition of accomplishments more effectively. 
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4. Allocation of equipment cost to the work performed should show significant im
provement in accuracy in the next few years with increased benefits in project super
vision. 

In summary, heavy and highway contracting is not a stable business, and the multi
tude of reasons for wide variations in cost and performance will make information needs 
and abilities a dynamic process. The long payout period of equipment expenditures in 
relation to highway contract size and duration will continue to make control of equip
ment costs a major challenge. Reliable communications are essential to managing 
equipment whether or not highly automated by computer. As H. L. Gantt wrote in 1916, 
"Action based on opinion will lose in competition with action based on facts." 




