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Research has shown that significant reductions can 
be made in highway maintenance expenditures. The 
systems approa^ch 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 impaved 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. A l l 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, i t 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, i t 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 f i rm of Roy Jorgensen 
and Associates, highway engineering and management consultants, to devise a con
ceptual management system and later to test and, as i t 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. 

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

• 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 fimctions. 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 planmng 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 wil l 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. 
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Operation 
Number 

Description Accomplishment 
Unit 

Code 

SURFACE 

1001 P A T C H I N G with pre-nuxed asphaltic materials 
(hot mix or cold mix). Potholes, depressions, 
bumps and pavement edge defects. Materials 
aprpad by hand and compacted with hand tools 
and/or truck wheels. 

TONS of Hot Mix or 
Cold Mix Used 

23 

1002 P A T C H I N G with pre-nuxed asphaltic materials 
(hot mix or cold mix). Potholes, depressions, 
bumps and pavement edge defects. Materials 
spread and comoacted with Krader and/or 
ro l ler . 

TONS of Hot Mix or 
Cold Mix Used 

23 

1003 C R A C K S E A L I N G using asphalt kettle or 
pouring can. Include minor repair of 
distressed areas of pavement and pavement 
edge defects when this i s done during the main 
activity. 

Number of L A N E 
M I L E S on w^ich 
c r a c k sealing carr i ed 
out 

32 

1004 S P R A Y P A T C H I N G distressed areas of 
pavement and pavement edge defects. Include 
minor crack sealing when this is done during 
the mam activity. 

G A L L O N S of Asphalt 
Used 

15 

1005 J O I N T S E A L I N G on concrete pavement using 
hot poured bituminous material . 

G A L L O N S of Bitumin
ous Material Used 

15 

1006 J O I N T S E A L I N G on concrete pavement using 
neoprene jointing material . 

L I N E A L F E E T of 
Neoprene Used 

31 

1007 GRADING gravel roads Include picking up 
stones. 

N. B . Where one pass is made on one nule 
of gravel road, the accomplishment is one 
pass mile . Where two passes are made on 
one mile of gravel road, the accon^jlishment 
lb two pass miles . Where three parses are 
made on one mile of gravel road, the 
accomplishment is three pass miles . 

PASS M I L E S of 
grading 

32 

Figure 1. Section of an activity definition list. 

Quality Standards 
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 i f 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, i t is necessary to classify each 
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QUANTITY PER MILE OF ROAO 

ACTIVITY ACCOMPLISHMENT 
UNIT 

ROAD 
TYPE A 

ROAD 
TYPE B 

ROAD 
TYPE C 

P remix Patchuig Tons Mix 10.0 1. 5 0. 1 

Shoulder Grading; Miles Graded 4 .5 7.0 10. 0 

Shoulder Patching Y d s . ^ Aggregate 5.5 13. 0 2. 0 

Roadside Mowmg A c r e s 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, i f 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, i f there are 100 miles 
of a highway of a certain type which require hot-mix patching, and i t is established 
that 5 tons of hot-mix material is the quantity 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, i t 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 
UNIT 

ROAD 
TYPE A 

ROAD 
T Y P E B 

ROAO 
TYPE C 

Prezxux Patching Tons Mix 5. 30 6. 70 6. 70 

Shoulder Grading Miles Graded 0. 45 0.45 0. 45 

Shoulder Patchuig Y d s . ^ Aggregate 0. 23 0. 23 0. 23 

Roadside Mowing A c r e s 1. 33 1. 33 1.00 

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, i f i t 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, i t 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, i f 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 wil l 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 hi^way 
maintenance management system. 

• 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. 

• Directing—Planned workloads and allocations of resources 
provide supervisors with a f i rm plan to be used as a basis 
for scheduling the efforts of their work imits 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, i t is necessary to have an information 
feedback system which provides information on how the 
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Figure 5. Model of "Allocate Budget—Head Office" function. 



123 

organization actually performed each mamtenance 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, i t 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 Mamtenance Management System, 
designed to provide for the basic management functions, is shown in Figure 4. The 
mam 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 STA^fDARDS 

ANALYZE METHODS Head Office 
DEVELOP TRAINING ) 

5. ELECTRONIC COMPUTING BRANCH (ECB)-Head Office 
6. ANALYZE REPORTS-District Office 
7. INSPECT ROADS-Field 

ALLOCATE BUDGET 
(Head Office) 

Figure 5 shows a model of the "Allocate Budget—Head Office" function. 

Input 

Funds—representing total maintenamce 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. Atjrpical 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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A N A L r S E W O R K L O A D I 

IDENI I f ^Y A T Y P I C A L I 

C O N D I T I O N S A L L O C A T E 

RESOURCES FOR R O U I I N E 
M UUUID B! 

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. 

Outputs 
1. Approved work load and allocated resources—men and equipment. 
2. Atypical conditions identified in road inspections as being inconsistent with 

standard values. 

Process 
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. 8). 
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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St»lf Men ( . 

SUMMER MAINTENANCE 
_ ^ REQUUtED MAN-HOURS AND COSTS 
) Pdm ( / ) Other ( - ) 

District L_ 
Patrol f 

Oper. 
No. lln.l 

Road 
Insp. 
Qntv. 

Mn.hours/ 
Accomp. 

Unit 

ToUl 
Man-

Hours 

OoAars 
per 

Acc. Uni 
Total 

Dollars Remarkg 
inoi Tftnii f70 6.7 //^9 28.40 
1002 Ton« 0. 48 9.84 
1003 Lane Milea /SO 8. 0 M*o 26. 00 
1004 Gal. . 28 1 38 M/^ 
1005 Gal. 
1006 Lineal Ft . 
1007 Pass Miles .40 3. 30 
1008 Cu. Yd .89 4. 20 
1009 Cu. Yd. . 23 3. 34 
1010 M. H. 3/inile 3. 30 
1011 M. H 4. 00 
1201 .VLH. 4.00 
2001 Miles 4-9* . 45 S/6 2.25 /dTa 
2002 Cu. Yd. MJ . 32 3. 40 / J 3 / 
2003 Cu. Yd. . 23 3. 34 
2004 M.H. . 2/imle 10. 00 
2006 Lineal Ft . .016 05 
2007 M.H. 4 00 
2201 M.H. 4. 00 
3011 ^cres 1 33 5.45 
3012 Swath Ml, /OS . 53 ^* 2. 15 J i * 
3013 ^cres 62 2. 50 
3014 r.in^al Ft. .0042 . 014 
3015 M.H. 3. 33 2i4 
3023 M.H. 3. 33 
3024 M.H. A » ^o 3. 33 /33 
3031 M. H. MA 3. 50 jiU/ 
?nsn \A H 4. 00 
loon \A H 4. nn 
4ini \A H 4. 00 
4204 StH. 4. 00 

5011 ^neal Ft . 02 11 /9i4 
5012 L,ineal Ft. .01 . 11 
5013 ..ineal Ft . . 04 .56 
5014 .aneal Ft . . 04 . 37 
5015 ..ineal Ft . . 02 17 ^sf 
501 h K. H. 3. 33 »J 
•iOlO ILH. « 4. 00 MM 
5040 M H . /74 4 00 
5060 M.H. 4 00 
5990 M. H. 4 00 
5201 M. H. 4. 00 
6041 M.H. 9. 00 
6042 M. H. 4. 00 
6061 1 Posts /s-$ 1. 33 5 30 
hobl 1 Posts / / / i 14 . 50 
6063 M H . 4. SO 
6064 M. H. 4 50 
6265 M. H. 4. 00 
7017 M.H. 4. 00 
7024 MLVL 4. 00 jn 
7041 tolls 1 0 3. 00 
7042 toUs . 5 1 50 
7043 M.H. 4.00 
9000 M. H. Read. Tntal « 
qono M H. Avail i f f f 

Difference - . - J 
j ^ n ) ($ 86 S /man - ove * hd) 

($5 00)(Hra. Avail.] 
(PatroLman Coat) 
Coat 

onnn M H 
M H. Avail i f f f 
Difference - . - J 

j ^ n ) ($ 86 S /man - ove * hd) 
($5 00)(Hra. Avail.] 
(PatroLman Coat) 
Coat 

9000 M. H. ( + j ^J£/SS 

($ 86 S /man - ove * hd) 
($5 00)(Hra. Avail.] 
(PatroLman Coat) 
Coat 

Figure 8. Summary of man-hours and funds required. 
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Other Patrols * 0 

Todays Crew Sise 4 - Todays Crew Size 3 Todays Crew Sise & Todays Crew Sise 
5 

Todays Crew Size s 

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 IS 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 obtamed 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. 



D . I . I h . p . e t . d AP»IL afc, l « < . 7 

D E P A R T M E N T OF HIGHWAYS, ONTARIO 

WORK REMAININa FORM 

Di«t Pat Sup 

H » y No 8 8 

A c c o m p l i i h i n w t For R amain ing 

JuNI i M»ri l 
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Cu Yd 

Acraa 

Acraa 

Figure 11. Example of work remaining form. 

aiuun sTMDtns 

DEVELOP O U A L I I Y STANDARDS 

gPDUTIK mSTMCTINS ANALYSE METHODS 
STIMUOtriUIlS 

DEVELOP TRAINING 

Figure 12. Model of "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 

4. 

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. 
Standard values are developed and modified using data extracted from reports of 
expenditure and accomplishment submitted by field units and processed by ECB. 
Operating instructions are developed using data obtained from field studies to 
define the procedures to be followed by field units m conducting specific mainte
nance operations. 
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 
A N A L Y S E 

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 i f work is being carried out as planned 
and i f production rates are consistent with the standard values: 

D.t€ In .ptc tcd A P R I U 17.19t7 

S t . r t i i i i ! Po"' G L E W F l g L P C lTy u i n i T S 

M , l . . . « E „ d Z9 4 M l l - g S 

DEPARTMENT OF HIGHWAYS, ONTARIO 

ROAD INSPECTION 

HIGHWAY NO 1 5 ^ Q T m SIDE 

S h . r t _ ! ol I t 
D , « 15 Pat Sup 4- P. t 15 

z 

, i 

I I I I I - I — I — I — r 1 — I — r 

LI , 5 it 
J 1 1 i L . 

- I — I — I — I — I — I — r 

r f f , 

f r o m 
Start 

Oper Qnty Accomp 
Rate 

M i l e . 
f r o m 
Start 

Op.r Accomp 
Rata 

M.Ica 
f r o m 
Start 

Opar Accomp 
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M.lea 
f r o m 
Start 

Oper Accomp 
Rate 

o j . 

xee!» 
1.3 lorn 9«>" IMFI 
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' # 4 0 ^ J Mian. Soros 

3 o 
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i e « « « s lfc-»3 9 

_L2. 
3011 

I 9 5o>o 
I 9 3eoFr 
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l O O l 

AN-Nil 
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.3_L. 
3 7 

3 9 
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3^MTI 

l o e i 

«e«i^ 
M « 4 

t 3 ifcffs 

Figure 15. Example of road inspection form. 
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(a) 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) 

Input 

Existing road system. 

Output 

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 al l 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 wil l be uniform throughout the 
highway department and provides a reporting system that wil l 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 system 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 HIGHWAY TYPE 

1 2 Lane (less than 22 f t . width; 
2 2 Lane (22 f t . width or greater) 
3 3 Lane 
4 4 Lane undivided 
5 4 Lane divided 
6 6 Lane undivided 
7 6 Lane divided 
8 Other 6 Lanes 
9 Other 

CODE SURFACE TYPE 

1 G ravel 
2 Primed Gravel 
3 Surface Treated Primed Gravel 
4 Mulch 
5 Hot Mix 
6 Hot Mix on Concrete 
7 Concrete 

CODE SHOULDER TYPE 

1 No Shoulder 
2 Up to 4 f t . Shoulder - Gravel 
3 Over 4 f t . - Gravel 
4 Paved Shoulder 
5 Other (Curb and Gutter, etc.) 

CODE MOVABLE WIDTH OF RIGHT-OF-WAY 

1 None 
2 0 to 50 f t 
3 SI to 100 f t . 
4 101 to 150 f t . 
5 151 to 200 f t . 
6 201 to 250 f t . 
7 Over 250 f t . 

CODE A. A. D. T. 

1 1 - 100 
2 101 - 250 
3 251 - 500 
4 501 - 1, 000 
5 1,001 - 2,500 
6 2, 501 - 5, 000 
7 5,001 - 10,000 
8 10,001 - 25,000 
9 25,001 - 50,000 
0 More than 50, 000 

Appendix B 
TYPICAL CREW SIZE TABLES 

The following 7 pages contain typical crew size tables. 
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