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A ROAD MAINTENANCE MANAGEMENT INFORMATION SYSTEM

FOR COUNTIES AND CITIES

ABSTRACT

County Highwav Departments in Indiana follow guidelines approved
by the State Board of Accounts, mainly for highway resource
accounting and not for maintenance activitv costing. The exist-
ing DNaily Work Report Form was modified to help maintenance
activity costing with more precise reporting of road location,
equipment and material wuse and also for storage on a microcom-
puter data base. The Highway Extension and Research Project for
Indiana Counties and Cities (HERPICC) at Purdue University tested
the recommended procedures in a pilot project with White County
Highway Department in Indiana, U.S.A. A user-friendly program
was developed using the R-Base 5000 data base software for
maintenance activity accounting and has been recommended for use
by county highway and city street departments in Indiana. In
addition, organizational requirements such as maintenance staff
training, requirements for road inventory and road section demar-
cation, and special considerations for unpaved road maintenance
activities such as dragging, grading, spot regraveling and the

reporting required are described.

N\t




Riverson, Scholer, Middendorf 5

Introduction

Countv Highway Departments, in general, spend more than 5N
percent of their annual budgets on maintenance and repair pro-
grams as opposed to construction and reconstruction [1]. As a
feault, improved maintenance management procedures at the local
level is the best means for better management and cost control of
total highway operations at the local level., 1In this paper, pro-
cedures outlined for local road maintenance management and cost
accounting wusing a microcomputer data base are discussed. The
microcomputer program iIs based on existing Indiana County highway
cost accounting guidelines and suggested reporting and management
changes [2,3]. The maintenance management and accounting 1infor-
mation system described can be expanded to cover total road sur-
face management as counties and cities obtain the resources to do
so and apply suitable road performance criteria and condition
measurement procedures. The microcomputer program can monitor
cost of maintenance activities on both quaved and paved roads as
well as agency executed construction and reconstruction projects.
Provision is also made for cost management of projects awarded on

contract as well.

The Indiana County Highway Accounting System

The accounting system currently employed by counties 1In

” »

g
Indiana 1s outlined in the Guide Manual published by RERPICC [2].
In 1961, Indiana General Assembly enacted 1legislation requiring

each of the 92 county highway departments to install and maintain
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a system of cost records. The original legislation was amended
by P.L. 103, Acts 1971 (1C 8-17-4,1). Cost records have since
been kept and prepared by county, «city and wmunicipal highway
departments for the administration and maintenance of their road
systems. Using this svstem, cost of highway operations 1s the
main basis for measuring the effectiveness of road programs and

policy.

Rasic Accounting Requirements

Beginning, January 1973, a total 6f twenty prescribed forms
and records including ledgers, have been recommended by the State
Board of Accounts for hand keeping of accounts by county highwav
departments. Any highway department can change a prescribed form
with approval from the Board and can also use other supplementary
forms or records, 1f desired. These additional forms, however,

are not expected to replace prescribed forms or records.

Expenditures for county highway departments were <classified
into four expense account categoriesl jdentified by a 4-digit
code. The first code digit is for the expense account category
and the second digit describes major budget classifications
(Table 1). The 3rd digit provides for minor budget <classifica-
tions (Nos. 1-9) while the 4th describes expense items (Nos. 1-9)
l1{sted in the budget estimate for the particular county and year.
Separlt;’accounts are kept for the different county revenue funds

including: "county highway fund", ‘"cumulative bridge fund",

“"local road and setreet fund" ar any other fund established for
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county road funding.

On December 3] of each vear, annual operational reports are
submitted to the State Board of Accounts. For some counties, the
reports and hudgets may he the only maior annual highway manage-
ient reporting effort., They are not suitable for maintenance
management of the road network. Cities and towns usually prepare

different annual reports.

Budgetary Cost Assignment Procedure

Further guidelines a&are provided. in the Manual for the
assignment of costs under various budget categories. The assign-
ment procedure enables the costs of labor, materials, supplies,
equipment charges and contractual services to be charged to:
maintenance and repalr as well as construction or reconstruction
for either roads or bridges. The maintenance and repair accounts
are generally costed to cover all roads and bridges in the countv
with no differentiation bhetween individual roads or surface

types.

It is optional for counties to keep separate summary reports
for roads and bridges. Continuous monitoring of the cost of
county highway operations provided the basis for road surface
management, However, owing to lack of accounting manpower in
many cogpties and the tediousness of manual saccounting, detailed
éont accounts have not always been kept in all counties. At
best, maintenance programs have relied on estimates made by the

supervisor, engineer or the clerk. The extent to which countlies
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have applied the complete cost assignment procedure has often
shown the differences in effectiveness of individual county high-
way maintenance programs. This research has suggested 4improve-
ments in the current cost accounting system to enable maintenance

activity costing as well a2s costing by road surface type.

As reported by Burke [4]), maintenance management in Indlana
counties follow a trend observed In many other counties and
cities in other states aimed at providing better budgeting and
cost information. Existing «cost accounting svstems with some

modifications provide the basis for improved maintenance manage-

ment.
County Road Maintenance Management Practices
A few counties have started to use commercial wmicrocomputer
packages for highway management cost-accounting. In several

other counties, main frame computers have been installed in the
court houses for general county cost accounting and analysis.
However, few highway departments have connections to the main
computers for summarizing their road maintenance cost accounts.
They usually use existing manual cost~accounting ©procedures by
posting costs In appropriate ledgers to prepare required cost

summaries.

Thg;progress at refining the current cost accounting pro-
cedures into an improved maintenance management system varies
greatly from one county to another. The 92 counties represent

different levels of preparedness for increased sophistication in
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road maintenance cost accounting, In proposing a road surface
management svystem, provision has been made to satisfy the dif-

ferent agency needs represented.

The Purpose of Maintenance Management Svstems

All maintenance management svstems seek to provide better
control of costs and, ultimately, the performance of the road
systems involved. To achieve this, data base systems are
designed to enable appropriate data compilation and storage for
the assessment of costs as well as performance. Performance
information enables needs to be determined for pavement manage-
ment. As volumes of data increased, computers have been used to
speed up the process of data handling and analysis. However, the
need in most local highway agencies has been to improve highway
cost-accounting as an initial step towards improved maintenance
management. With generally low annual revenues, the tendency 1is
for an agency to do the best job, from local experience, for the
money available. The evaluation yardstick has been, for many
counties in Indiana, the satisfaction expressed by 1local
residents with their road network condition. Citizen complaints
have often been the basis for taking action on roads needing
repairs [3,5]. Figure ] shows the 1levels of progress through
wvhich maintenance management system c¢could evolve for typlcal
local agencies. It is expected that the rate of progress through

ihoue levels will differ for various counties or cities.

The basis for any maintenance management system would be to
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ioprove and adapt current cost-accounting procedures to ensure
that datea reporting is in the form that will provide financial
accounting for management purposes and information for effective

planning and maeintenance of the road system.

" The Need for Activity-Based Road Maintenance Management System

A basic requirement, of any public agency, for implementing
complete highway maintenance management systems is total commit-
ment of all field personnel, and of management, to the collection
of complete management information from daily work reports. An
improved maintenance cost accounting and management system will
require reliable dally work reports that combined with accounting
for other cost items, can be wused in estimating maintenance
costs., Implementation of such a system will require adequate
training for all 1levels of field vpersonnel, supervisory and
accounting staff. Figure 2 shows the flow chart for a typical
integrated maintenance management and cost accounting system as
suggested by Burke [4]. The "Daily Work Report" form used in
Indiana (Figure 3) providéd useful cost information that was

found to be limited in application.

In addftion, the cost accounting system derived mainly gross
estimates of the <cost of resources used under major budgetary
classifgcations such as Maintenance and Repair or Construction
ind Reconstruction. Kowever, for effective maintenance manage-
ment of the highway system, it was essential to identify differ-

ences 1Iin cost for various maintenance activities, different rosad




Riverson, Scholer, Middendorf 11

surfaces and location and functional classes. The analysis s
useful for maintenance planning and also for undertaking mainte-
nance activities at appropriate locations for maximum effective-
ness at mnminimum cost. With proper cost estimation for the dif-
ferent road surface types and activities, it is also possible to
determine suitable levels for upgrading lower-tvpe road surfaces

(unpaved) to higher type surfaces (paved) and pavements.

The existing county highway daily work report form was modi~-
fied as in Filgure 4 to achieve the above objectives. The new
form was patterned after the o0ld one so0o that county highway
department employees familiar with the basic format will find it
easier to change to the new form. Specific activity and location
can be filled in together with employee time for each activity.
The equipment used and the distance traveled or hours wused as
well as the road materials by predetermined codes and quantity
used are also recorded. Each line of information 1in the main
part of the form represents work done in one location. However,
if more than one eguipment or material 1s wused by the same
employee on the same road, the information is recorded on a new
line. A total of ten lines of data is possible with the ©possi-
bility of using a second sheet If required. Provision is made
for other materials and supplies such as fuel, spare parts, and
so on ~to be recorded on the bottom right-hand side of the form.
ﬁaily accomplishments, time employee gets in to work and time

he/she gets out as well as other remarks can be recorded.
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Activity and Material Codes

To apply the sugpested procedures and the modified daily
work report form, special <computer codes were specified for
maintenance activities, typicel materials and cost items such as
:inlurnnce. uniforms, and so on of Indiana county highway depart-
ments, The lists were prepared following a review of ©practices
by other county and state highway departments and a case study in
White County, Indiana. Local highway agencies have used anywhere
from 29 to 92 maintenance activities [3,6,7,8). A basic llst was
prepared for road maintenance activilies, road materials and
administrative <cost items, such as wutilities and 1insurance
(Tables 2 and 3). The list can be expanded or reduced by coun-

ties according to local needs.
Case Application in White County, Indiana

The above procedures were applied in White County Highwav
Department in 1986 to provide inputs for programming the data

base application.

Staff Training and Motivation

After initial meetings with the highway supervisor and the
county clerk, a three-hour training session was held for the
field staff. Special sessions also were held with specialized
groups zbf 'grader/operators. truck drivers, and mechanics, to
point out specific requirements applicable to them. During the

training session, the 1importance of every employee 1iIn road
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maintenance managemen! was emphasized, It was pointed out that
by wusing a management system, information or knowledge otherwlise
retained by individual employees is in part made available to
subsequent employees in that position. This is important since
‘each employee at the local level has the potential of rising
through the ranks with time and experience to become a foreman or
highway supervisor. The records are also invaluable for planning
new maintenance activities including rescheduling of equinment
and application of materials at different road locations ton
better redistribute funds and minimize <costs of 1individual

activities.

Though the training session provided an 1initial favorable
response to the new applications, it was necessary for the high-
way clerk to follow up on each employee. A period of about six
months was required to provide feedback and for necessary code
changes and additions to be made. As expected, there were about
six employees (20%) who required special continuous encouragement
and correction before more accurate and complete dally reports

could be obtained from them over the period.

Improving Activity Organization and Reporting - Dragging & Grad-

ing

Dragging and Grading activities presented the greatest chal-

’

-

Id
lenge since they involve several road sections each day and
require several lines of data. To minimize problems to drag and

grader operators, patterns of grading or dragging the road net-
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work were established by each operator from his daily routines.
The predrawn patterns (A, R, C, D, etc.) were then deposited with
the office clerk. The operator records the pattern for the day on
the dailv work report form as well as any omitted road sections
with the time of operation. With this information, the clerk is
then able to enter road sections from the patterns for costing.
In White County, each drag operator Is assigned an area within
the county and he usually drags or grades as often as he desires.
However, with the system described above, it Is possible to
specify drageing and grading frequencies on particular gravel
road sections. Operators account for different frequencies by
adding to or subtracting from the roads listed in a particular
pattern. Figure 5 shows one such pattern for an operator showing
the area of responsibility and the road sections in the pattern,.
Tahle 4 shows suggested grading frequencies for varying traffiec
volumes on unpaved roads [3]. Using the values, patterns of road
network can be selected and varied to comply with established

frequencies.

The data presented can be entered in the microcomputer data
base application that is being developed by the Highway Extension
and Research Project for Indiana Counties and Cities at Purdue

University.

Specifigations for the Microcomputer Data Base Application
R

The system of maintenance management and cost accounting

proposed above was programmed wusing the "R-Base 5000", rela-
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tional, integrated data-base software by Microrim. By wusing a
system of menus, data can easily be entered with prompting by any
county, city or other local highway clerk. Tables 5 to 7 summar-
ize the input and output tables currently specified on the pro-
-gram, Each {nput table(file) can be entered on a speclally
designed screen form with prompting to ensure accuracy and com-
pletion of data entrv. The basic county or other 1local highway
or street department Iinformation in Table 5 will only be modified
periodically as the information changes. The data describe the
general administration of the local highway or street department
and are required to complete computations using information
recorded as part of dally highway operations. The daily work
report, equipment repair and other expenses will be entered on
the computer in smaller tables as shown in Table 6. The output
computer tables in Table 7 provide storage for information that
can be printed as specialized reports to be specified by county

officials from the menus.

The Basis for Costing Maintenahce Activities

Each activity is costed in terms of the labor time and wunit
costs, eauipment ¢time or distsnce and operating costs and the
material quantities used and their corresponding unit costs. For
full computer application, apart from activity and road material
and cost  item codes, each employee is given 8 personal code and a
Qork category code such as equipment operator, truek driver,
supervisor, engineer, foreman, and so on. Each unit of equipment

was also <coded and identified by type, such as grader, truck,




Riverson, Scholer, Middendorf 16
roller, or paver as apopropriate.

The costing procedure requires various Inputs from all
aspects of the cost-accounts svstem. Information from the daily
vork report form as well as from equipment operating and daily
:expense records Is necessary in calculating the final cost of any
activity. Overhead is calculated separately and added to the
total maintenance <cost. Equipment depreciation is also calcu-
lated and added as part of the equipment operating cost. How~-
ever, typical equipment 1lives will be required in the calcula-

tion.

Summarizing the Costs

Initially most counties require summaries of county highway
maintenance costs by activity, and by 1labor, eguipment and
materials cost categories. Identifying the location of activities
assists 1in cbmputing costs by type of road surface such as paved

versus unpaved as well as by pavement type as appropriate.
Direct Activity Costs

Figure 6 shows the process for preparing the data summaries
from the daly work report form, the vehicle equipment repair
order form and the daily expense table. The summary 1is produced
for each activity by labor, equipment and material costs, and by
-1oc1tio%: The road location information 1s further summarized by

surface type though not indicated on Figure 6.,
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The cost summary procedure presented in Figure 6 wuse unit
labor cost rates as well as unit equipment operation and material
costs computed in the program. Labor costs are computed from the
employee category table in Table 5 which is employee wage rates
-averaged out for each work category. Material wunit costs are
computed from the table of daily expenses in Table 6. Overhead
costs are also computed partly from the daily expenses table and
partly from the dallv work reports and are added to the costs of
labor, material and equipment computed from daily work reports to

obtain total costs for each activitv.
Equipment Operation and Depreciation Costs

Costs of garage mechanics” time and vehicle and equipment
parts used are combined from the equipment repair order table to
calculate equipment repair costs. Cost of fuel and other sup-
plies <consumed are calculated and added to the equipment operat-
ing costs. Cost of equipment and vehicles repalired outside the
county highway department are charged against the appropriate

equipment from the equipment repalr order file.

A straight-line depreciation method 1s wused to calculate

total depreciation cost as shown In Equation 1.

D = PP 4+ ST + TC + EC - TIN (1)

,-
I'd

vhere

PP = Purchase Price

ST = Sales Tax (if applicable)
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TC = Transportation charges to point of recelipt
EC = Erection costs at point of receipt

TIN = Trade-In allowance on old equipment or Salvage Value

The depreciation, D, is divided by the service 1ife to obtain an
:annual depreciation charge on the equipment. Béth TC sand EC in
Equation 1 are omitted in the current program since they are con-
sidered separately in calculating total costs. No depreciation
is charged for equipment that has reached the end of its wuseful
life. Life of equipment, however, will depend on its use within
any county and may be estimated froa the experience of each
county or by using standard charts. Operating costs of vehicles
and other equipment used for supervision and operational purposes

will be charged to Garage and Mechanical Overhead.

Equipment operating costs are calculated for each wunit of
equipment and averaged out for each equipment type for computing
activity costs. Unit operating costs in the first vear can be
used initially in the second year but as more cost information is

compiled, the more recent costs can be used,
Overhead Charges

Overhead charges usually encompass more than one activity at
a time and are calculated separately. Overhead costs are divided
into administrative and supervision overhead and garage and
mechanical overhead. The administrative overhead cost is added
to all activity costs and garage and mechanical overhead 1is added

to the cost of equipment operation.
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Assessment of Daily Production and Accomplishment

Production rates for each activity are required for schedul-
ing and budgeting purposes. Initially, estimates F.n be made
from experience, however, provision has been made on the proposed
.blily Work Report Forms for recording daily production or accom-
plishment., Alternately, the county highway engineer or supervi-
sor may choose to wundertake ©periodic monitoring to estimate
dailv, weeklv, monthly or annual production rates of specific
activities. As rTecords are kept continuously, such production
estimates In any yvear can bhe used to estimate the requirements
for the following vyear. The difference between projected and
actual accomplishment will enable the review of individual

activities for frequencies, men, equipment and road material use.

Implementing the Road Surface Management System

Some of the basic inputs specified in Table 5 may not be
readily available in every local highway or street department.,
For example, a description of the location of activities requires
a complete road inventory with proper demarcation of maintenance
sections. The grid road network system in most counties in Indi-
ana enables road sections, usually one mile long, to be demar-
cated between road intersections as appropriate landmarks in the
absence’of mile posts. This iInformation will need to be prepared

by each department to ease recording of road information.

Inventory of Roads and Demarcation of Maintenance Sections
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Road sections defined must provide continuous information on
age, and construction and maintenance history. The best approach
is for road sections to be designated as separate wmaintenance
sections, &as soon as contracts are let for their improvement. A
.particular highway section planned for <construction would thus
form a maintenance section that would be considered as a unit in
all operations. Maintenance undertaken after the construction
will be monitored and assigned to the section. However, counties
have not operated strictly on those lines in the past and hence
such an approach was not wused 1in this study. By using road
intersections as landmarks defining the beginning and end of sec-
tion, special road sections were demarcated for White County
roads. koad sections were defined with wuniform characteristics
of functional <classification, surface type, traffic volume
(estimated only) and as much as possible, horizontal and vertical
alignment (Table 5). As improvements are made, road section
characteristics can be updated or road sections could be rede-
fined as more information is obtained on the highway system

characteristics.

Functional Classification and Traffic Volume Counts

The FHWA road functional classification system adopted by
the Indiana Department of Highways (IDOH) was used for county
road clpssification. Rural highway <classes 1include : Inter-
‘;t.te, Other Principal Arterial, Minor Arterial, Major Collector,
Minor Collector and Local Access Roads. Roads wmaintained by

counties principally fall into the last three <classes.
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Interstate and Arterial highways are maintained by the IDDH but
counties also have responsibility for some collector roads. A
uniform functional classification system will enable comparison

between counties and even comparison with the State systenm.

From a study of the distribution of functional highway
classes in five counties [3]), only major and minor collectors and
local access road were identified. The ©percentage of local
access roads 1Iin the network averaged 73% and ranged from 64 to
74%X. The various road classes exhibit different levels of ser-
vice such as traffic volumes likely to reduce from major collec-
tor to local access roads. Local access roads may also be paved
or wunpaved but it Is expected that almost all collector roads
will be paved in most counties. Additional functional breakdown
of 1local roads possibly by traffic volume and surface type s
necessary for maintenance and planning since over 70 percent of
road network 1is classified as local access. For unpaved roads,
this will enable the application of different maintenance levels
based on level of service provided by the road, instead of a
blanket grading policy that could lead to avoidable higher costs
of gravel road maintenance. Such sub-grouping will be simplified
if a comprehensive traffic volume count is undertaken on the road
network. Traffic volumes can also be used as a basis for deter-

mining annual road maintenance needs., Initially, counties can

P
Id

estimate traffic wvolume from past knowledge and confirm them

later from traffic volume counts.

Summary and Conclusions
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The procedures listed In the previous section will enable
basic improvements to be made In the current maintenance manage-
ment of most county highway departments. For most counties, the
ability to better monitor and control maintenance expenditure on
811 road surface types would be the major step required for
improved maintenance management. Incorporating road performance
characteristics will also assist most counties to further monitor
the effect of their maintenance policies on road performance and
to determine their maintenance and rehabilitation needs. With
the basic management information system developed, road perfor-
mance characteristics may be programmed into the system to deter-

mine total road needs.
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Table 1. Major Budget Expense Account Categories and Classifications

a. Major Budget Expense Account Categories

Code Item

1000 Administration

2000 Haintenance and Repair

3000 Construction and Reconsruction
4000 General and Undistributed Expense

\ b. Major Budgetary Classifications \

X100 = Personal Services |
X200 * Supplies

X300 Other Services and Charges

X400 * Capital Outlays }

« NOTE: ‘X' can be any of the expense category
codes 1 to 4 given in ‘'a’ above.
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Table 2. List of Highway Maintenance and Other Activities and COdes
COOE  ACTIVITY UNIT MEASURE | CODE ACTIVITY UMIT MEASURE
100  GMWEL OR STONE SURFACES 180  VEGETATION
101 Bregoing Moad Miles | 187 Machine Brushing Men Hours
W Greding Rosd Miles | 182 menusl Brushing Men Hours
w Bmlino/sungng Moad Miles | 183 Mowing Susth Miles
104 Spot Megravelling Tons | 184 applying Ueedesters Men Wours
105 Dust Comtrol Road Miles 190 BRIDGE MAINTEMANCE
10 SHOULDERS
111 Grading - Cut Berns Moad tiles :: AMLNISTRATIVE OVERHEAD nan Hour
112 Add Gravel or Stone Shoulder Miles | ) Supervision s
13 Cutting Mills Shoulder Niles Coneral Adwin Man hours
120 PATCHING 203 Vacstion/Holidey Men Days
121 Truck Patching Tons | 204  Sick Leave Man Days
122 Full Depth Patching “l'{ons 205 Lot maintenance Men Hours
123 Crack Sealing oS 1 210  CARAGE OVERHEAD
124 Hand Patch "1}“'5 (Papervork. Errands. Cleaning)
125 Chip Bleeding Roads oS 1 211 venicle Repairs Ran Mours
130 SURFACING 212 Equipment Repairs flan Hours
131 Seal Coat Rosd Miles | 213 Vacation fan Days
1R Plant Mix foad Miles | 214  Sick Leave Han Days
140 ORATMAGE 215 Gesing/meintaining Equipt. nen Hours
141 Inspection/Clean/Paint ¥ Culverts | 216 Building Maintenance Ben Mours
12 Pipes/Tiles Man Hours | 217 Heul Materisl to Stock Man Hours
143 pitching - Greder # Culverts | 218 Moad Inspection - Emezgency Cleanup  Man Hours
144 Pitching - Gradall/Backhoe Ditch Miles | 220  MISCELLANEOUS fian Hours
145 Location of Cables Won Hours | 230  MAJOR IMPROVEMENT PROJECTS®
150 SOV § ICE CONTAOL Rosd Miles | 231  New Route Nan Hours
(Tons of Sand) { 232 Aelocation ' Man Hours
160 TRAFFIC CONTROL/LIGHTING 233 Aeconstruction Wan Hours
161 Striping alions 234 Nsjor Widening Han Hours
) . 235  Minor Widening Han Hours
162 Sign Manufecture and Repalrs  Mon WOurs | 236 pestoration § Rehabilitation ftan Hours
163 S$ign Installation Mo. of Signs | 237 Resurfacing Man Hours
164 Street Lighting Man Hours | 238 DBridge Replacement Nen Hours
, 239 Bridge Rehabilitation fan Hours
110 MOAD/STREET CLEANING © SUEEPING  Miles | o4 Safety/Traffic Operations/TSH HKan Houts
241 Environmental Projects Nan Hours
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Table 3. List of Highway Materials and Expense Items and Codes
Code Material Type or Dxpense Item Unit Code Materisl Type or Expense Item Unit
1000 Sareoe Supelies 1705 fencing snd Posts
W01 Megular Gasoline &ollon :m Fence L. Peet
e ine 0i)/Lubricent Posts Munde T
: tei QTS | ym agonslt end Tars
e Greme Tubes 1801 A
1004 Enulsions - AESD, AE-T RS2 Gallon
Replacament Parts Wober | 1802 Emlsions - AE150,AE200 Sallon
1005 Diesel (Equipment) Gallon | 1803  Cutbacks Gallon
006 L.P. G Pound | 1810  Bituminous Mixtures Ton
1007 Tires and Tubes Mmder | 1811 Cold Mix Patching Matl. Ton
1008 Welding Supplies tmber 1812  Plant Mix Ton
1009  Chainsaw Supplies Mumber | 1850  (Cement gnd Aeady Mix Concrete
1010 Grader/Drag Blades mmber | 1851  Cement Bag
1011 Unleaded Gasoline Salion | B2 Meadywix Concrete Cuic Yaro
1012 Diesel (Trucks) Gallon ::g gm-i:-"—;—”ﬁ Wumber
1013 Trensaission Fluid Quarts onazk Mumber
100 Fertil; 1900  §treet Lighting -
Seed and Fertilizer ey
Pound 1901 Flares ano Lighting Mumber
1101 Gress Seed Pound | 1920 Pibes and Plumbing Supplies
1102 Fertilizer
A Gallon | 1921 Plastic Tiles Feet
103 Liquid Fertilizer | 1950 poscusy Paint and Paimting_Supplies
1104 Mulch Ton — i
N4 So0 Squate Yard | 1960  Office Swpplies Mmber
1200 Building Materials 1570 Qverhead Expenses Dollars
1201 r . ::;; :xowm?y and m}ty Insurance  poryars
1202 Paint gallon Tknen's Conpensation Dollars
1973  Group Insurance Dollars
1300  Aggrepate 1974  Official Bonds and Insurance Dollars
1301 Stone (#s 1,2,3,4.5.8) Tons | 1975 $S (OASI) Dollars
1302 Stone (#s 9,11,12) Tons | 1976 P.ERF. Dol lars
1303  Stone (#s 53.73.10F. Cr. Muns) Tons | 177 Uniforas Dollars
1304  Rip R Tons 1978 Postal Services Dollars
1305 ‘Chip Seal Aggregate’ Tons | 1979 Telephone Dollars
L. . 1901 Utdlitdes Dollars
Herdicides/Chenicels
oo . 1982 PMedio Dollars
1500 M‘%:!—" for Jce and Dust Comtrol 1983  Land and Building Rental Dollars
1] Stebilizetion 1984  Equipent Rental Dollars
1‘;’2' g:;m entorice “I;"" 1985  Vehicle Mental Dollars
m .
Nev Equipnen Dollars
1503 Ice Sand Tons | 1906 Nev Equipnenmt
1987 New Vehicles Dollars
1600  Pridge and Culvert Materjals 1088  Road Equipment Repairs - Outside  Dollars
1700 guerd Rejls and Posts 1909  Other Equipment Repairs Dollars
1701 Guard Asils L Feet 1990 Building § Bdg. Equipment Mepairs  Dollars
M2 Posts Mmber 1991 Dues € Subscriptions Dollars
1982 Orainage Assessment Dollers




Table 4. Traffic Volume Ranges and Blading Frequencies

Traffic volume Grading Frequency Annual Cost/Mi.
(vpd) Days Between (# Times/Yr.) (1982) Remarks
< S0 40 - 60 (7 - 5) $150 - 108 Roads with steep grades
‘ Frequent Corrugation may
require madmum freq.

S0 - 100 21 - 40 (13-7 $280 - 150 Same as Above including
locations with frequent
driveways
Same as above some dust

100 - 200 7-20 (40 - 13) $860 - 280 control may be required.

> 200 7 or less (O 40) > $860 Same as above. Consider
Stabilization or Paving

JIOPUBPPIW ‘13[OYIS ‘UOSIIATY
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Table 5. List of Computer Tables for Basic Organizational Highway
Information in the Data Base
Computer . Computer ,
Table Variables ;::;e Variables
Accounts  Appropriation Number Employee Employee Number
Description Category Work Cateqory
Activity  Activity Code Regular ng
Sctgvity Deacgiption Overtime Pay
roduction Units
Calendar Month Funds Fund Number
First Day Fund Name
Last Day
Category Category Code Heterials Code
of work  Description Haterial Type
Average Hourly Pay Unit of Heasurement
Average Regular Pay Appropriation Number
Average Overtime Pay
Appropristion Number
Districts District Number Road Section Number
District Name Inventory Current Road Name
. . Section Beginning
Equipment Equipment Number Section End
Year of Hanufacture Length
Equipment Name/Description Township
Purchase Year Functional Class
Purchase Price Surface Type
$st1mated Life R.O.¥. width
rade-in Value Surface Width
Serial Number Roadbedlvigth
Vertical Alignment
Employee Employee Number Horizontal Alignment
Date Last Name
Fisrt Name
Hiddle Initial Traffic  Road Section Number

District Number
Vacation Days
Sick Leave Days

Current Count Year
Current ADY
Previous Count Year
Previous ADT
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Table 6. List of Computer Tables for Daily Highway Activity Report
Computer ) Computer
Teble Varisbles ;::;e Varisbles
Activity  Equipment Number Equipment Equipment Number
Equipment Activity Code Materials Work Date
Work Date Employee Number
oo Lot s reveriel Code
o8 i e : :
Operating Amount Quantity Supplied
Miles or Hours
Activity Material Code Equipment Equipment Number
Hateriel  Activity Code Repairs Work Date
Labor Cost
Erpioyes Number Parts Cost
Road Section Number Outside Repair Cost
Quantity Used
Activity Employee Number Equipment Year
Hours Work Date Use Month
Eg:dtﬁect1on Number Equipment Number
Actgvit Code Activity Code
Activitz Hours Hiles/Hours Operated
.. Units Used
Activity Employee Number
Production gork Date
Activity Code g:g:;::s gnvogce Ngmber
Accomplishment urchase Date
o Material/Item Code
zgggognggion Number
Employee
T?:e éard Employee Number Vendor's Name

Work Date

Work Category Code
Time In

Time Out

Regular Hours
Dvertime Hours

Quantity
Quantity Unit
Total Cost

AN
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Cumulative Usage
Units Used
Cumulative Cost
Operating Cost

Table 7. List of Some Computer Tables for Output Information
Computer Computer
Teble variasbles Table Variasbles
Equipment Year Garage Year
Costs Month Honth
. Equipment Number Labor Cost
Miles/Hours operated Supplies Cost
Units Used Insurance Cost
Maintenance Labor Cost Utility Cost
Parts Cost Building Cost
Fuel Cost Repair Cost
0il Cost .
Tire Cost Material Year
Blades Cost Costs Month
Misc. Cost Haterial Code
Depreciation Quantity
Garage Overhead Cost Total Cost
Unit Cost
Equipment Year
Operating Honth Road Cost ;::{h
Cost Equipment Number Section or

Surface Type
Activity Code
Labor Hours
Labor Cost
Equipment Cost
Material Cost

31
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Figure 1.

AN

BASIC COST ACCOUNTING
Summaries By Budget Category

T

COSTING BY MAINTENANCE ACTIVITY

]

COSTING BY ACTIVITY, ROAD LOCATION
OR BY SURFACE TYPE

v

INCLUSION OF PERFORMANCE MEASUREMENTS
ON ROADS WITH ASSESSMENT OF NEEDS.

+

ROAD SURFACE MANAGEMENT SYSTEH

Levels of Various Local Highway Maintenance Management
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Figure 2.
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Integrated Financial and Maintenance Management Systems




N
Form Proscribed By Stete Boord of Accounts County Mighwoy Form Ne. | (Rev. 1977

COUNTY HIGHWAY DAILY WORK REPORT

Nome of Employee: Dote: , 19
PROJECT OR LOCATION: (If work wos on two or more construc- CONSTRUCTION AND MAINTENANCE OTHER
fion projects describe each project seporotely by code “A”, “B”, RECONSTRUCTION AND REPAIR
ele.)
« ) (V) o
- > - -
sl 8| 8| sl & r$
el el el el 8| 2 33
a a a a ac o v 8

LABOR — TOTAL HOURS FOR DAY

Speedometer [Numbe
EQUIPMENT Total of
NUMBER Begin End Miles | Hours M

| |

IN MATERIALS - SUPPLIES — REPAIRS: (Describe and attach delivery
or sales tickets, invoices, etc)

our

JIOPUIPPIK ‘2ITOYIS ‘uUosS1aALY

Figure 3. County Highway Daily Work Report Form 1

e



Avproved by State Board of Accounts County Wighwsy Forn No. 1A (1988)
" COUNTY HIGHWAY DAILY WORK REPORT
Neme of Employee: [L_IT_] Work Category1 ] Date: [T X L X 1]
ACTIVITY LOCATION LABOR EQUIPMENT | MATERIALS DELIVERE
DESCRIPT ION mon |70 | mies| SERTON P AT L voums | mmwen | Towine | R TYe cooe | quunrTy

O BINIAINIAIWIN] -

ADDITIONAL COFTENTS i RS LI D SN S0 RTE L)
l AT%:?y H%:; Equipment !u;;:fl Code | Quendty
TTE IN I
TIME_OUT

Figure 4. Modified County Highway Daily Work Report Form 1A
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- Home of Drag Operator

- One road network pattern dragged by operator in a day

Figure 5. A Map Showing a Day's Road Network Pattern Dragged by

One Operator in White County, IN
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Equipment
Repair Order ( CONTRACTS )

County Highway Daily Work Reports )
Fd‘ EACH ACTIVITY uf POAD LOCATION, cmém EACH mmm,im
MATERIALS EQUIPNENT EQUIPNENT EQUIPHENT
—| QUMTITY NI LES/HOURS SUPPLIES REPAIR
USED OPERATED USED 00sTS
11

C

Daily Expenses Record

)

Figure 6.

Information System

MTIPL? 9
€ umlﬁqg CUJUTE
m:mm EGJI*PNB" ¥
UNIT SUPPLIES OVENEA0
CosTS WIT COST EXPENSES
FLTIPLY mum’i KCTIVITY DTS
cuIPENT || EQquIpeENT
pepRECIATION|| SUPPLIES
cosT cost %
SN
|
TOTAL
EQUIPHENT
OVER ALL EQuIPweNTS | COST
ACTIVITIES W0 LOCATIONS
EQUIPTENT
COST PER
y  ATHLY NILE/HIUR
ACTIVITY ACTIVITY -
MATERIALS COST j@| EQUIPMENT COST
BY LOCATION BY LOCATION

TOTAL
8y LOCATION

A Schematic Showing the Computation Process for the Highway Maintenance Management
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