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Research has shown that significant reductions can
be made in highway maintenance expenditures. The
systems approach is directed toward maximization of
this reduction. A total system for planning, organiz-
ing, directing and controlling of the maintenance
function is presented in this paper. The elements of
the system are discussed and a model of the system
illustrated.

With increasing labor costs and design complexity, highway maintenance is fast be-
coming a major expenditure for most highway authorities. In Ontario, the Department
of Highways is responsible for year-round maintenance of approximately 10, 000 miles
of paved and 3, 000 miles of unpaved roads. The Department employs a maintenance
staff of about 6,000 men in the summer, and the maintenance and operation of a huge
fleet of snow-clearing equipment requires a further 3,000 men in winter. All this ef-
fort costs approximately $30 million for summer maintenance and $25 million for
winter operations. These statistics alone establish highway maintenance as truly big
business.

Historically, management of maintenance in Ontario has been done principally
through the medium of fiscal control by analysis of reported expenditure. Fiscal ac-
counting, however, is useful only to control expenditures from year to year. In terms
of today's management information systems, it offers only a small fraction of the data
required by modern managers. In reporting expenditure, a second need, that of ac-
counting to the taxpayer, is also fulfilled. However, no matter how costs are analyzed,
reported or combined, the end product provides information only on the amount of
money spent. With this type of control, it is only possible to allocate resources on the
basis of historic cost and to modify these allocations in accordance with changes in
labor rates or material prices. It is not possible to allocate on the basis of need.

Recognizing the limitations of fiscal control and desiring to rationalize the opera-
tion of the maintenance function, the Department engaged the firm of Roy Jorgensen
and Associates, highway engineering and management consultants, to devise a con-
ceptual management system and later to test and, as it turned out, to implement the
recommended system.

THE SYSTEMS APPROACH

A number of approaches to managing highway maintenance functions have been de-
veloped by government agencies. One approach appears to offer considerable po-
tential for economic benefit through increased efficiency. This concept—the systems
approach—is defined as follows:

The systems approach to maintenance management anticipates
the development of an integrated system of procedures in

order to provide an objective basis for the planning, organizing,
staffing, directing and controlling of all maintenance activities
for which an organization is responsible.
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FUNCTIONS OF MANAGEMENT

The systems approach to maintenance management is built around the basic functions
of management—planning, organizing, directing, and controlling.

¢ Planning—the selection, from among alternatives, of
courses of future action. This is the function by which
management determines what goals are to be accom-
plished (objectives for the organization) and a timetable
for reaching these goals.

¢ Organizing—the establishment of a grouping of activities
and authority relationships in which people know what
their tasks are, how their tasks relate to each other,
and where authority for decisions needed to accomplish
these tasks rests—includes staffing to carry out tasks.

e Directing—the issuance of policies, procedures, instruc-
tions, and plans in order that organizations' efforts can
be directed toward the accomplishment of established
goals.

e Controlling—the measuring and correcting of activities
of workers to ensure that these activities are contributing
to the achievement of planned goals.

These basic management functions are, in fact, decision-making functions. Deci-
sions can be made subjectively—based on opinion, emotion, and incomplete information—
“or they can be made objectively—based on facts and complete information. This does
not imply that managers (the decision-makers) should necessarily make decisions based
only on the facts, but they should have complete information so that their decisions
are made with complete knowledge of the facts.

One way to interject a higher degree of objectivity into decision-making in the high-
way maintenance function is to implement a maintenance management system which
provides for:

1. The setting of measurable objectives.

2. The allocation of resources to meet those objectives.

3. Reporting of performance related to the objectives.

4. Management actions to assure the attainment of desired modifications to
objectives.

SYSTEM INPUT

The basic input requirements for the highway maintenance system are specific op-
eration definitions, accomplishment units, quality standards, and standard values.

Operation Definitions and Accomplishment Units

Uniform, specific operation definitions are the first requirement of any manage-
ment system. In highway maintenance work, specific operations, such as spray patch-
ing, crack sealing, and machine mowing, need to be defined so that the amount of work
accomplished and the resources utilized—man-hours, materials and equipment—can be
accurately reported by field personnel. The defimtions of operations must be in enough
detail to allow the resource requirements to be easily related to the required work and
the work performed for planning and controlling purposes.

Once maintenance operations are clearly defined, quantitative units of measure
(accomplishment units) must be established for the major operations in order that
management can establish how much of a particular operation will be performed and,
in turn, how much was actually accomplished (Fig. 1).

Some common accomplishment units for highway maintenance operations are tons
of patching, acres of mowing, and miles of ditching.



stones.

N. B. Where one pass 1s made on one mile
of gravel road, the accomplishment 18 one
pass mile. Where two passes are made on
one mule of gravel road, the accomplishment
15 two pass mules, Where three passes are
made on one mule of gravel road, the
accomplishment 1s three pass mles.

grading

O peration) Description Accomplishment
Number P Unait Code

SURFACE

1001 JPATCHING wath pre-mixed asphaltic materials |TONS of Hot Mix or 23
(hot mix or cold mix). Potholes, depressions, |Cold Mix Used
bumps and pavement edge defects, Materials
spread by hand and compacted with hand tools
and/or truck wheels.

1002 |PATCHING with pre-mixed asphaltic materials | TONS of Hot Mix or 23
(hot mix or cold mix). Potholes, depressions, |Cold Mix Used
bumps and pavement edge defects. Materials
spread and compacted with grader and/or
roller.

1003 |CRACK SEALING using asphalt kettle or Number of LANE 32
pouring can. Include manor repair of MILES on which
distressed areas of pavement and pavement crack sealing carned
edge defects when this 1s done during the main |out
activity.

1004 |SPRAY PATCHING distressed areas of GALLONS of Asphalt 15
pavement and pavement edge defects. Include [Used
rmunor crack sealing when this 13 done during
the main activaty.

1005 |JOINT SEALING on concrete pavemment using GALLONS of Biturmn-| 15
hot poured bituminous material. ous Material Used

1006 |JOINT SEALING on concrete pavement using LINEAL FEET of 31
neoprene jointing material. Neoprene Used

1007 |GRADING gravel roads Include picking up PASS MILES of 32

Quality Standards

Figure 1. Section of an activity definition list.
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Quality standards must be established for the major areas of maintenance such as
surface, shoulders, and roadside for the various classes of highway. By establish-
ing quality standards, the levels of service to be maintained on these classes of high-
way are specifically defined.

The essential features of quality standards are that quantitative limits are estab-
lished whenever possible and common goals, for all similar management units, are
established, By setting these quantitative limits, objective decisions, based on mea-

surable factors, can be made by field supervisors who must decide whether or not

work should be performed, and if so, how much work. [For a typical example of a
quality standard, see Highway Research Record 241, p. 9-15, 1968. ]

Standard Values

Standard values are of two types—quantity standards and production standards (Figs.

2 and 3).

These values must be related to the types of highway on which operations

are performed, since workloads and subsequent maintenance costs vary for different

highway types.

To obtain information by highway type, it is necessary to classify each
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QUANTITY PER MILE OF ROAD
ACTIVITY ACCOMPLISHMENT ROAD ROAD ROAD
UNIT TYPE A TYPE B TYPE C
Premix Patching Tons Max 10.0 1.5 0.1
Shoulder Grading Miles Graded 4.5 7.0 10,0
3
Shoulder Patching Yds. Agnggate 5,5 13.0 2,0
Roadside Mowing Acres 3.0 6.0 10,0

Figure 2, Example of quantity standards.

highway according to its characteristics, such as surface type, surface width and traf-
fic volume.

The quality standards establish the objectives for the maintenance effort. While they
describe the objective desired, they do not define the kinds or the amount of mainte-

‘nance effort required to achieve the objective. It is necessary, therefore, to convert

the quality standards to quantity standards, which reflect, when related to different
highway types, the amount of maintenance work by specific operation which is required
to achieve the quality level desired. For example, the quantity standard for the sur-
face operation hot-mix patching might be established at 5.0 tons per miles per year for
a certain type of highway. The quantity standard for the roadside operation machine
mowing for a specified highway type might be expressed in terms of mowing frequency,
such as three mowings per season.

The quantitatively expressed standard values, related to specific highway types, pro-
vide the bases for determining the workload for each defined operation performed by
an organization. For example, if an organization has 100 acres of roadside which must
be mowed three times per season to attain the desired quality, the workload for the
roadside operation machine mowing would be 300 acres. Or, if there are 100 miles
of a highway of a certain type which require hot-mix patching, and it is established
that 5 tons of hot-mix material is the guantity of work required annually per mile to
attain the desired level of maintenance, then 500 tons of hot-mix patching would be the
workload for this operation to be performed on the highway type. To determine quan-
tity standards, it is necessary to conduct intensive analyses of actual performance data
and of the quality levels achieved and desired.

MAN-HOURS PER ACC, UNIT
ACTIVITY ACCOMPLISHMENT ROAD ROAD ROAD
UNIT TYPEA | TYPEB TYPE C
Premux Patching Tons Mix 5. 30 6,70 6.70
Shoulder Grading Miles Graded 0. 45 0.45 0, 45
Shoulder Patching Yds. 3 Aggregate 0.23 0.23 0, 23
Roadside Mowing Acres 1.33 1,33 1. 00
o]

Figure 3. Example of production standards.
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Production standards express the resources required to produce a quantity of work.
They are normally expressed in man-hours or dollars per unit of work. Ideally, pro-
duction standards for each operation should be determined on the basis of an analysis
of the methods of performing that operation. In this way, the most efficient methods
for performing work can be identified, operating personnel can be trained to utilize
the prescribed methods, and standard production rates based on these methods can be
established. For example, if it is determined that one man using one machine is the
best method of performing roadside mowing, and that one acre of roadside should, on
the average, be mowed in an hour by a trained operator using the prescribed method
and equipment, the standard production rate would be one man-hour per acre.

Once the production standards have been established, the manpower required to
perform the workload of each operation can be determined. For example, it was pos-
tulated that the workload for the roadside operation 'machine mowing' was 300 acres.
Thus, if the mowing production rate is one man-hour per acre, the manpower required
to accomplish the planned workload would be 300 man-hours. Expenditures can be
forecast in a similar manner. For example, if the cost of mowing an acre of grass
was calculated to be 5 dollars (cost of manpower and equipment), the budgeted expen-
ditures for the mowing operation in this case would be 1500 dollars.

Standard values are established on the basis of reported data by highway type. The
reported values of a particular highway will vary considerably due to such factors as
distance from the work site and length of haul for materials. Specific standard values
for planning and controlling each operation on each type of highway is selected on the
basis of values that are readily achievable by a majority of the work force and on the
basis of available methods studies. Understandably, selection of standard values on
the basis of methods studies is the most ideal since inefficiencies and waste are de-
tected during study and improved procedures are developed and disseminated as a re-
sult,

DESCRIPTION OF THE SYSTEM

Once the basic input requirements of a system—specific operation definitions,
measurable accomplishment units, quality standards, quantity standards, and pro-
ductivity standards—are established, a highway maintenance management system can
be designed around the basic functions of management.

The basic management functions can be more specifically related to a highway
maintenance management system.

e Planning—Standard values, related to different highway
types, provide a basis for determining the workload in
each management unit necessary to achieve the desired
level of quality. Budgets prepared on this basis provide
sufficient resources to maintain the desired level of
service.

¢ Organizing—Production rates based on methods analysis
provide bases for establishing the most effective organiza-
tion structure and for determining the amounts of man-
power, equipment and materials necessary to achieve the
planned workload.

e Directing—Planned workloads and allocations of resources
provide supervisors with a firm plan to be used as a basis
for scheduling the efforts of their work units according to
established policies and procedures. Scheduling the per-
formance of maintenance operations throughout the year
gives direction to organizational units and enables maxi-
mum utilization of manpower, equipment and materials.

¢ Controlling—In order for management to control mante-
nance operations, it is necessary to have an information
feedback system which provides information on how the
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organization actually performed each maintenance opera-
tion. Information feedback should assure timely reports
to management in terms of the man-hours, equipment,
hours and material quantities used in performing each
activity, and the amount of work accomplished with these
resources. In addition, it is necessary for work accom-
plishment by operation and highway type to be identifiable
with the organizational units responsible for performance.

A simplified illustration of the Ontario Highway Maintenance Management System,
designed to provide for the basic management functions, is shown in Figure 4. The
main functions in the total system are identified and the inputs and outputs of each de-
fined. The interrelationships between the inputs, outputs and functions of each are
also shown.

The main functions in order of performance are:

1. ALLOCATE BUDGET-—Head Office
2. ALLOCATE RESOURCES-—District Office
3. PERFORM WORK-Field

The supporting functions are:

4., DEVELOP STANDARDS
ANALYZE METHODS } Head Office
DEVELOP TRAINING

. ELECTRONIC COMPUTING BRANCH (ECB)—Head Office
6. ANALYZE REPORTS—District Office
INSPECT ROADS-Field
ALLOCATE BUDGET
(Head Office)
Figure 5 shows a model of the "Allocate Budget—Head Office" function.

Input
Funds—representing total maintenance budget for the province.

Outputs
1. Funds for routine maintenance, allocated by district.

2. Funds for special projects allocated by project.

Process

1. The road type inventory and standard values are used to determine the work
load for each district, by patrol, highway and activity, and the funds to be allo-
cated for routine maintenance

2. Atypical conditions reported by districts are evaluated and funds allocated for
special projects. Atypical conditions are those to which the standard values do
not apply, e.g., on highways in poor state of repair or those which have been
recently reconstructed.

ALLOCATE RESOURCES
(District Office)

Figure 6 is an example of a resource allocation summary; Figure 7 shows a model
of the "Allocate Resources—District Office™ function.
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STANDARS VALUES,

ANALYSE WORK LOAD
ALLOCATED IDENTIFY A (CAL
womK 100 CONDITIONS £
’ RESOURCES FOR ROUTINE
MAINTENANCE
ALLOCATE
RESQURCES FOR
SPECIAL PROJECTS
Figure 7. Model of "Allocate Resources—District Office" function.
Inputs

1. (a) Funds allocated by head office for routine maintenance, as determined from
road type inventory and standard values.

(b) Funds allocated by head office for special projects.

2. Work load required to maintain roads to level specified in quality standards, as
determined from road inspections.

Qutputs
1. Approved work load and allocated resources—men and equipment.

2. Atypical conditions identified in road inspections as being inconsistent with
standard values.

Process

1. The work load derived from the road inspection for each patrol is evaluated and
adjusted in order that:

(a) The cost of maintenance work proposed is consistent with the funds allo-
cated to that patrol.

(b) The number of man-hours required for proposed maintenance work are con-
sistent with those available.

Where the proposed maintenance work on a patrol is insufficient to utilize the
available men and equipment and the excess capacity cannot be reduced by trans-
ferring same to adjacent patrols, special projects are set up to improve the
existing facilities. Additional funds for these special projects are requested
from head office (see Fig. §).

2. Head office is advised of atypical conditions where excessive resources are re-
quired to maintain roads to the level specified in the quality standards or where
maintenance requirements are minimal due to recent reconstruction.
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7968 SUMMER MAINTENANCE Dastrict 7
Year =% REQUIRED MAN-HOURS AND COSTS
Staff Men (£ ) PUm (/ ) Other{ = ) Patrol
Road Mn-hours/| Total [Dolars
Oper. Inap. Accomp. Man- per Total
Na, Unat Qaty Umt | Hours } ) Dollars Remarks
| 1001 Tons /70 6.7 /’3’ 28, 40 “2‘
1002 |Tona 0,48 9, 84
1003 |Lang Miles | /80 8.0 AFLO 26, 00 TO_
1004 |Gal, 2620 . 28 7L 1 38 V2
1005 {Gal,
1006 iLm al Ft.
10 Pass Miles .40 3.30
1008_|Cu. Yd .89 4. 20
1009 |Cu. Yd. .23 3.4
1010 |M.H. 3/mule 3. 30
1011 [M.H .00
["T201 ML H. 4,00
[ 2001 |Miles 49 .45 2/6 | z. 25 7078
| 2002 Jcu. Yd Jé62 32 .ﬁ_ 3,40 3/
| 2003 _jCu, Yd, .23 3, 34 s/
2/myle 10, 00
L016 05
4 00
4,00
133 5, 45
.53 S8 | 2.15 246
62 2.50
. 0042 , 014
& [ 533 226
3. 33
&£O0 | 3.33 PA X
o8 [ 550 | A7
4.00
4.00
4.00
4,00
5011 Janesl Ft. | /7850 0z Z57 | u /96€
12 aneal Ft 2 O .11
5013 Kapeal Ft, , 04 .56
5014 Kaneal Ft, L, 04 L 37
5015 Janeal Ft, | ZJ06 | .0z S 17 Xy
3.33 2
| 4,00
/%_ 400 | &9€
4 00
4 00
4. 00
9,
4. 0
1,33 o | 5 ‘&
14 A .50
4,50
4 50
4. 00
4,00
2Z [ 4. 00
[ 7041 Rolis 10 3. 00
7042 olls 5 1 50
043 H | 4.00 |
[ 9000 H M H. Reqd fz Totals | 27799
| 9000 H M H, Avail b’ n) | PBE0; ($865/man-ove.hd)
9000 H Dl“-rence_‘?"" 2945+ ($5 00) (Hrs. Avail,
9000 H (%) JII6 r“=,‘a {Patrolman Cost)
2= ¥ Cost

Figure 8. Summary of man-hours and funds required.
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Figure 9. Model of "Perform Work—Field" function.
JEPARTMENT OF HI
Effective § JUNE to _9 JUNE 1967 IGHWAYS, ONTARIC District 15 Pat Supv — 4 Patrol !5
WEEKLY OPERATIONS SCHEDULE
MONDAY TUESDAY 1 WEDNESDAY THURSDAY FRIDAY |
Oper |Hwyl| rew Esat Oper [Hwy) Crew| Est ]|Oper |[Hwy| rew| Est Oper |Hwy| g re: Hwyl g, ICrew| Est
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- ~ ¥ 3wl 1| -
ol Jomn|  on] TR S
w062 77 {3ToN 012 [88)mower| | N".'.'!" R T
o9 Ton d ™3
- - } -
..... S PSRN AU PRSP IR | SPRY DUUEY OUSINS [P ASPUIUN] PUSEUUSON KPS SN (VU (NP SR HQRI [P S RO NS U PN O
RANED 3 wounls 1w P M
Men |u AS LW
e[~ - |2 -
3040 (@8] aTon | » -
3972 | = |STON| -
* pAFROL MAN
‘V’!:‘nhcr ‘Vll':'lther Vr'e’.mr Weather V')lv:-ither
Acaier 3961 ~ 3072 A ather 396i-3040-3972 Activity 306t - 3972 ety 1961~ 3020 -2972 Activiey 3961 - 3972
No Assigned No Assigned No Assigned No Assigned o Assigned
to_Patrol ‘4 to Patrol + 4 to Patrol + 4 to Patrol 4 to Patrot ‘4
No Absent - 0 No Absent - 0 No Absent - No Absent - O No Absent -
No Loaned to No Loaned to No Loaned to No Loaned to o Loaned to
Other Patrols ° Other Patrols - | Other Patrols I Other Patrols - © Other Patrols - O
No Transferred from + No Transferred from No Transferred from + h_io Traneferred from - Nn Transferred from .
Other Patrols o Other Patrols ©  other Patrols O Other Patrols [ Other Patrols ©
Todays Crew Size 4 Todays Crew Size a Todays Crew Size 2 Todays Crew Size 3 Todays Crew Size a

Figure 10. Example of weekly operations schedule.
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PERFORM WORK
(Field)
Figure 9 shows a model of the '""Perform Work—Field" function.

Inputs
1. (a) Routine maintenance work load approved by district office.

(b) Non-routine maintenance work load approved by head office as special
projects.

2. Resources—men, material and equipment.

Outputs
1. Roads maintained, where practicable, to level specified in quality standards.

2. Detailed reports of labor, equipment, material used and work accomplished.
3. Progress reports of work accomplished.

Process

1. A weekly operations schedule is developed for each patrol. The work to be per-
formed is selected from the approved work load shown on the work remaining
form. Men and equipment are allocated, and accomplishment estimated, using
information contained in the typical crew size tables (see Appendix B).

2. Work 1s performed in accordance with the weekly operations schedule (Fig. 10),
except when inclement weather or emergency situations intervene.

3. Labor and equipment time sheets, material used reports and accomplishment
reports are submitted biweekly for data processing by the electronic computing
branch.

4. The work remaining form (Fig. 11) is up-dated and the weekly operations sched-
ule altered to reflect the work accomplished on the patrol during the previous
week. These documents form the bases of weekly progress reports submitted
to the district office, where analysis of the patrol's performance indicates areas
where assistance is required.

DEVELOP STANDARDS, ANALYZE METHODS, DEVELOP TRAINING
(Head Office)

Figure 12 shows a model of the '"Develop Standards, Analyze Methods, Develop
Training—Head Office" function.

Inputs
1. (a) Historical data from previous years' operations.

(b) Current data.
{c) Observed data obtained from study of field operations.
2. Problems referred by districts.

Outputs
1. Quality standards, used by:

(a) Field units, to determine the total work load during the road inspection.
(b) Field units, as reference during maintenance operations.
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Figure 11. Example of work remaining form.

DEVELOP QUALITY STANDAR

ANALYSE METHODS

DEVELOP TRAINING

Figure 12. Modelof "Develop Standards, Analyze Methods, Develop Training—Head Office" function.
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2. Standard values, used by:
{(a) Head office, to allocate funds to districts.

(b) District office, to allocate resources to field units and to evaluate perfor-
mance of same,

(c) Field units, to prepare weekly operations schedules and to evaluate own
performance.

3. Operating instructions, used by field units in the conduct of specific maintenance
operations.

4. Training materials and methods, used by the district office to train field units
in methods and procedures.
Process

1. Quality standards are developed and modified, using historical and current data,
to quantitatively specify the level of service to which the various facilities are
to be maintained on each type of highway.

2. Standard values are developed and modified using data extracted from reports of
expenditure and accomplishment submitted by field units and processed by ECB.

3. Operating instructions are developed using data obtained from field studies to
define the procedures to be followed by field units 1n conducting specific mainte-
nance operations.

4. Training programs and training aids are developed:
{a) As solutions to problems referred by the district office.
(b) To meet training needs usually associated with the implementation of new
methods and procedures.

ELECTRONIC COMPUTING BRANCH
(Head Office)

Input
Labor and equipment time sheets, material used and accomplishment reports.

0
ANALYSE

PROBLEMS

ANALYSE

REPORTS'

ADJUST WORK
LOAD AND

Figure 13. Model of "Analyze Reports—District Office” function.
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Outputs

1. Reports to head office containing data from which standard values are developed
and modified.

2. Reports to district office itemizing expenditures and productivity for each field
unit.
ANALYZE REPORTS
(District Office)
Figure 13 shows a model of the "Analyze Reports—District Office" function.

Inputs

1. Weekly progress reports from field units—weekly operations schedules and up-
dated work remaining forms.

2. Monthly reports from the ECB, itemizing expenditures and productivity for each
field unit (Fig. 14).

Outputs
1. Assistance to field units.

2. Unsolved problems referred to head office.

Process

1. The weekly progress reports submitted by field units and the monthly reports
from the ECB are analyzed to ascertain if work is being carried out as planned
and if production rates are consistent with the standard values:

Date Inspected APRIW 17,1967 DEPARTMENT OF HIGHWAYS, ONTARIO Sheet | _of &
Dist |5 Pat Sup 4 Par |5
Starting Pouot GLEWFIELD CITY LimiTs ROAD INSPECTION oa e Sae *
Milesto End 29 4 MiLES Road Type _ 2~ LANG
HIGHWAY NO 15 SoUTH SIDE
UL =
E T T T T ' T T 1 T T L] T T r T L] 1 T T T T T ] T T L) j_@ T T T T T ¥ T T T EF
2 {
’
3 2 1 3 3
1 2 3 3 4 54 2~ 4 5 £ 8 4 7
[ T R N W R Y 1 A S N G N S Y U | [ A | L1 1 S T S W N W S U |
Miles o Accomp | Miles Oper Accomp | Miles Oper Accomp | Miles Oper Accomp
Ll I el I Eoll A Rl S A A Rl i A R e
11l ©1 toos |Rea = 1t OGR | 38MsTs| = 23 (2002 | Jevos = 30 1006 | ban., - P w‘
,". |
|2 o2 | Roo2 [i8yps | _— 11 | o6t | _spesrs|zommugesezs BP9 doros| - 33 |owR [Rovesm| - |2 | ]
|3 0 | 6062 |63rsTs| — 11 $011 | JROFT | 2 NRS 24 |[Roo2 | _Gvos - 3s ol | isegT NRS |3 | ‘
14| oR | 606/ |_3Posts| dwan-ums) | 5 | oo |R4ves | - 24 |toe2 [somers| - 35 |6o6l | 3Poers|i.Smmmgs | 4
15| 07 | 2004 |1oangs) — 16939 3011 |15ncmes{ — 26 {100; | 3ToNs = 3 6 |R002 [2aves = 5] 1
6] 08 | 6062 |27 RsTs - 17 | 2002 |iesvos| — 28 [loog | 3aa. = 37 |1001} .5Tem = ||
CATEH
? 19 | 5060 [ Zoamums|Zrmunes) 28 | 6002 |i2pesrs] - 37 {6002 [R3Ms| ~ [,
- |7 - e SBARRECD | ToAAw-nR Loes \Bamwsl_ — 1
8 19 | 5016 |3cofT [4mayud 29 |410; [emeus(Mex -veo| 3 9 | goed | 10orT - s l
] R . —_— 29 (goog |Gvos ) - | (__  |___ f_ || |
10 10 |
poj - - —_———— | — | — | — | —— e
by — - —_— —_]—_——_——_— | | ju1]
P —_ I _— e | [ |22
by | _ . —_ e ||

Figure 15. Example of road inspection form.
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(@) Incidents of substandard performance are investigated. Assistance is
given, where necessary, to rectify the situation.

(b) Incidents of consistent above-standard performance are referred to head
office for study.

2. Performance problems which cannot be solved at the district level are referred
to head office.
INSPECT ROADS
(Field)
t

Existing road system.

g

tput
Total work load necessary to maintain roads to level specified in quality standards.

;

Process

Prior to the start of the summer maintenance season each field unit conducts a de-
tailed road inspection in which all work necessary to maintain the road to the level
specified in the quality standard is recorded, by activity, on road inspection forms
(Fig. 15).

SUMMARY

The system is dynamic because work quantity standards, production rates and
methods of performing work come under continuous scrutiny and are revised and re-
shaped according to changing conditions. Planning is thus based on current informa-
tion, thereby allowing maximum utilization of all resources and the achievement of
desired level of maintenance service at the lowest practical cost.

Establishment of a highway maintenance management system gives purpose and
direction to the highway maintenance function. Without such a system, field managers
lack guidance as to what to do, how much and when. With the establishment of a sys-
tem, they have guides and a reporting mechanism that enables them to know how they
are doing.

A highway maintenance management system provides highway management with a
basis for setting a maintenance program on level-of-service criteria—quality stan-
dards. It gives assurance that the program objective will be uniform throughout the
highway department and provides a reporting system that will measure performance.
Highway management is able to evaluate organization performance in relation to the
objectives by comparing actual production rates and work accomplishment to standard
production rates and planned workloads for each operation, and to take appropriate
remedial action. In addition, actual expenditures can be compared to planned or bud-
geted expenditures. Poor performance may indicate such things as the use of im-
proper methods, a need for training, improper scheduling, improper allocation of re-
sources, and poor supervision.

Finally, the highway maintenance management gystem permits the maintenance
function to support highway maintenance budget requirements in terms of measurable
and definable work programs.
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Appendix A
LIST OF ROAD TYPE CODES

CODE

DN R W N -

CODE

- oUW N

CODE

VbW N -

CODE

PO U R N

CODE

OV IO WV bW~

HIGHWAY TYPE

2 Lane (less than 22 ft. width)
2 Lane (22 ft. wadth or greater)
3 Lane

4 Lane undivided

4 Lane divaded

6 Lane undivided

6 Lane divided

Other 6 Lanes

Other

SURFACE TYPE

Gravel

Primed Gravel

Surface Treated Primed Gravel
Mulch

Hot Mix

Hot Mix on Concrete

Concrete

SHOULDER TYPE

No Shoulder

Up to 4 ft. Shoulder - Gravel
Over 4 ft. - Gravel

Paved Shoulder

Other (Curb and Gutter, etc.)

MOWABLE WIDTH OF RIGHT-OF -WAY

None

0 to 50 ft

51 to 100 ft.
101 to 150 ft.
151 to 200 ft.
201 to 250 ft.

Over 250 ft.
A.A.DT.

1 - 100

101 - 250

251 - 500

501 - 1,000
1,001 - 2,500

2,501 - 5,000
5,001 - 10, 000
10,001 - 25,000
25,001 - 50,000
More than 50, 000

Appendix B

TYPICAL CREW SIZE TABLES

The following 7 pages contain typical crew size tables.
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