




















































































meters, and 50 miscellaneous electrical devices. New York 
City has in excess of 9,000 signalized intersections main­
tained under a number of contracts that total $4,500,000 
annually. 

TOTAL COSTS 

The total cost of maintaining a signal system includes the 
sum of the intersection unit costs (mentioned previously) 
plus other direct costs and expenditures for overhead and 
capital. 

Direct Costs 

The direct costs of signal maintenance include the labor, 
parts, and supplies required to do the actual maintenance 
work. This also includes those items of direct costs (such 
as shop work) that cannot be charged to a specific inter­
section. When signal reconstruction work is performed by 
the signal maintenance forces, at least part of the costs will 
be direct maintenance costs; the rest will be a separate 
budget item. 

Overhead Costs 

Overhead includes all costs that cannot be assigned directly 
to the maintenance of specific components of the traffic 
signal system. In determining the true maintenance costs 
of individual installations these overhead items must be 
spread through the system by some consistent method, 
usually as a percentage of direct costs. 

Overhead costs cover a number of different items. Some 
of these, such as clerical and administrative help, are al­
most independent of system size; others, such as cleaning 
and lubricating material, are sensitive to changes in system 
size. Furthermore, some of these component parts will 
change linearly with system size, others may change as a 
step function. Other important factors that may affect the 
magnitude of overhead costs include age and composition 
of the system and changes in levels of maintenance. 

Other overhead costs include patrolling and routine in­
spections where the time spent at any one location is not 
enough to allocate; operation of the signal shop, ware­
houses, offices, and other physical plant of the mainte­
nance organization; costs of supervision and administra­
tion; training; and vacation and sick pay. In some 
agencies, fringe benefits (retirement, health insurance, etc.) 
are charged to overhead. 

The best accounting and budgetary control is achieved 
when overhead costs are kept to an irreducible minimum; 
that is, when as much as possible of the total budget can 
be allotted to specific intersections or to system-wide direct 
costs. This is not as much a function of how the funds are 
expended as it is of how the records are kept. 

Determination of overhead costs may be more difficult 
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where services are shared by various governmental depart­
ments or where administrative functions are centralized. 

Capital Items 

Many agencies make no distinction between expendable 
supplies and capital items. This may seriously distort the 
true cost of maintenance in a year when a major item 
(e.g., a $30,000 platform truck) is purchased. 

Although true depreciation accounting is rarely em­
ployed by government agencies, several other mechanisms 
have been developed. The simplest of these is separate 
expense and capital budgets. Although this is a fairly com­
mon practice, a number of jurisdictions reserve the term 
"capital" for buildings and other construction items. Even 
if this is not the case, this separate budget procedure has 
the tendency of suppressing de facto increases in true main­
tenance costs attributable to an increase in the size and 
replacement costs of the physical plant. 

Some jurisdictions have established sinking or revolving 
funds . These consist of annual appropriations to a fund 
that is used to replace equipment as needed. This proce­
dure seems to work out fairly well unless there are abrupt 
changes in the size of the equipment inventory. 

Several jurisdictions lease major equipment instead of 
buying it. This may be a true lease with a commercial 
supplier, or it may be a paper transaction with another 
government agency acting as lessor. The exact procedure 
used is less important than the recognition that deprecia­
tion of capital equipment is a proper part of signal 
maintenance costs. 

SOURCES OF FUNDS 

Funding for traffic signal maintenance is usually by appro­
priation from general revenue. In a number of jurisdic­
tions income from motor fuel taxes, driver licenses, regis­
tration fees, etc., is dedicated to highway use, including 
signal maintenance. Except for rare natural disasters, 
agencies do not use borrowed funds for signal maintenance. 
Although federal-aid funds cannot be used directly for 
maintenance, there is a derivative effect because use of 
these funds for construction may make local revenues, 
which would otherwise have been used for construction, 
available for maintenance. 

State aid to local governmental units is common, and in 
many cases represents the biggest single source of signal 
maintenance funds. These aid funds may come from gen­
eral revenue, but much more often are a legally mandated 
portion of dedicated funds ( usually motor fuel tax re­
ceipts) , apportioned to cities and counties according to a 
prescribed formula. State aid for signal maintenance may 
also take the form of direct assumption by the state of the 
maintenance responsibility for locally owned signal in­
stallations. 
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CHAPTER SIX 

CONCLUSIONS 

The management of traffic signal maintenance has a major 
effect on public safety and convenience. Deficit:tH.:it:s i11 
maintenance lead to signal malfunctions or breakdowns 
that cause delays to the traveling public, increased accident 
potential, increased fuel consumption, and increased air 
pollution. Thus, il is important to have a signal mainte­
nance program that includes not only a procedure for quick 
response to emergencies, but also routine and preventive 
maintenance to ensure that lamp burnouts, detector mal­
functions, controller problems, etc., are kept lo a minimum. 

An important factor in the maintenance management of 
traffic signal equipment and systems is location of the sig­
nal maintenance unit within an organization. The most 
logical location is within a Bureau of Traffic or equivalent 
unit. Thus, the same organization that has responsibility 
for operations also is responsible for maintenance, and 
close coordination and cooperation is possible. Where 
maintenance is not within the traffic unit, regular inspection 
of traffic signal installations is rare. This is also true where 
maintenance is performed under contract. 

The ideal maintenance program provides full 24-hour 
service. However, this usually is not feasible and some 
system for standby or on-call crews is used. Because sig­
nal maintenance is a function affecting public safety, each 
person engaged in it should consider himself on call at all 
times, similar to policemen or firemen. 
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TYPICAL JOB DESCRIPTION FOR TRAFFIC SIGNAL MAINTENANCE 

Traffic Signal Trainee 

Definition 

Class Code 2038 

Under immediate supervision, is responsible for learning 
to assemble, install, and repair electromechanical and elec­
tronic traffic signaling mechanisms; performs related duties 
as required. 

Typical Tasks (illustrative only) 

Learns to test and service signal master controllers; 
learns to repair and service traffic signaling equipment. 

Learns to test circuits, tubes, and other components using 
various testing meters and devices; isolates defects and cor­
rects or replaces defective parts. 

Learns to adjust traffic signaling devices and equipment 
for the most efficient operation; learns how to perform 
preventive maintenance on traffic signaling equipment in 
the field. 

Learns to prepare required reports and maintain neces­
~ary records. 

Distinguishing Characteristics 

This is a learner classification. Traffic Signal Technician 
is a "journeyman" or fully skilled level. Trades Helpers 
(Electrical) assist Traffic Signal Technicians and Linemen 
in their work. Persons appointed as Trainees may be em­
ployed in that capacity for a limited period not to exceed 
three years. 

Employment Standards (at time of filing application) 

Any combination of training and experience equivalent 
to completion of the eighth school grade and four years of 
experience in the electrical and/ or electronic maintenance 

field; or two years as a Trades Helper (Electrical) in the 
Traffic Engineering and Parking Division of the City of 
------ · Two years of formal classroom training in 
electricity or electronics may be substituted for two years 
of the required experience. 

Possession of a valid State of Ohio motor vehicle op­
erator's license. 

Some knowledge of the basic principles of electricity and 
electronics; some knowledge of the techniques, tools, meth­
ods, and materials used in the lineman trade; some knowl­
edge of the hazards and safety precautions of the trade; 
willingness and ability to climb poles and work at heights 
of 30 feet above ground; ability to develop and maintain 
effective working relationships with associates. 

Class established • • . . . . . • . . , .• 3-4-70 
Current specs .................. 2-10-71 
Distributed . . ...... ., ... . , . , 5-15-71 

Traffic Signal Technician 

Definition 

Class Code 3660 

Under general supervision, is responsible for assembling, 
installing, and repairing electromechanical and electronic 
traffic signaling mechanisms; performs related tasks as 
required. 

Typical Tasks (illustrative only) 

Tests and services signal master controllers; repairs and 
services traffic signaling equipment. 

Tests circuits, tubes, and other components using vari­
ous testing meters and devices; isolates defects and corrects 
or replaces defective parts. 

Adjusts traffic signaling devices and equipment for the 
most efficient operation; makes major field repairs and 
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tests on traffic signaling equipment; does preventive main­
tenance in the field on traffic signaling equipment. 

Assists traffic signal technician classes in assembling and 
installing, repairing and testing traffic signaling devices and 
signal control devices. 

P1cpc11c~ 1cpu1us uf wu1k. dune. 

Distinguishing Characteristics 

This is the "journeyman" level of the series. A Traffic 
Signal Foreman I is a "leadman" or "straw boss." A 
Trades Helper (Electrical) assists technicians in the work. 

Required General Experience and Training 
(at time of filing application) 

Completion of the eighth school grade and five years of 
experience in the electrical or electronic maintenance field, 
including two years as a Traffic Signal Trainee with the 
City of or comparable experience elsewhere. 
Substitutions: Two years of formal classroom training in 
electricity or electronics may be substituted for two years 
of the required general experience, but no substitution may 
be made for the Traffic Signal Trainee experience. No 
substitution may be made for the required education. 

Possession of a valid State of Ohio motor vehicle opera­
tor's license. 

Desirable Knowledge, Skills, and Abilities 

General knowledge of tools, equipment, practices, and 
methods of installing, assembling, repairing, and maintain­
ing electronic traffic signaling devices and accessory equip­
ment; general knowledge of the construction and operation 
of traffic signaling devices and necessary equipment; ability 
to diagnose defects in traffic signaling equipment and to do 
skilled field work in the repair of electromechanical and 
electronic traffic signaling devices; ability to read blue­
prints, schematic drawings, and technical manuals; ability 
to maintain records and prepare reports. 

Class established ...... . ........ .4-8-63 
Current spec , • 6-30-72 
Distribu led , , 8-15-72 

Signal Maintenance Man 

Definition 

Under general supervision, to do semi-skilled and un­
skilled work in the installation, maintenance, and repair of 
traffic control devices; and to do related work as required. 

Typical Tasks 

Cleans, paints, and installs new gaskets in old traffic sig­
nal units; assists in making the simpler repairs to traffic 
signal units; installs new bulbs in traffic signals; erects poles 
and rigs span-wires to support traffic signals and radar 
units; drives a truck; maintains the signal shop in orderly 
condition. 

Employment Standards 

Any combination of education and experience equiva­
lent to graduation from high school and one year of ex­
perience in the installation and maintenance of traffic 
control devices. 

Knowledge of the materials, methods, and equipment 
used in the installation of traffic signals and their control 
devices ; ability to follow oral and written instructions. 

Senior Signal Technician 

Definition 

Under direction, to supervise and work with a small crew 
in the maintenance and repair of traffic :rnd fire alarm sig­
nals and related systems and equipment; and to do related 
work as required. 

Typical Tasks 

Confers with supervisor on work programs and assigns, 
supervises, and checks work of subordinates; secures re­
quired supplies a11d i:quip,m:nt fur jobs; does major testing 
and overhauling of equipment in shop; installs, repairs, and 
maintains electronic and electrical equipment and circuits 
in the field; maintains testing and repair equipment in good 
condition for use at all times; keeps traffic intersection 
plans and circuit diagrams on all equipment serviced; 
maintains job and personnel records. 

Employment Standards 

Any combination of education and experience equivalent 
to graduation from high school and three years of experi­
ence in traffic control and related equipment repair and 
maintenance. 

Knowledge of the methods, materials, and equipment 
used in the maintenance and repair of electrical and elec­
tronic signal and control equipment; skill in testing, repair­
ing, and overhauling such equipment; ability to interpret 
and work from wiring diagrams and technical manuals; 
ability to supervise and work with a small crew; ability to 
maintain records and prepare reports. 

Traffic Control Superintendent 

Definition 

Under direction, to plan, coordinate, and supervise the 
installation and maintenance of traffic signs and markings, 
traffic signals, and parking meters; and to do related work 
as required. 

Typical Tasks 

Plans, organizes, schedules, directs, and coordinates the 
construction, installation, and maintenance of traffic signs 
and street markings, the installation and maintenance of 
traffic signals, and parking meter installation, repair, and 
collection; confers with traffic engineer relative to priorities 
and operating policies; inspects work in progress, reviews 
daily activity reports, and keeps the traffic engineer in-
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Rep. 
No. Title 

105 Dynamic Pavement Loads of Heavy Highway Vehi-
cles (Proj. 15-5), 94 p., $5.00 

106 Revibration of Retarded Concrete for Continuous 
Bridge Decks (Proj. 18-1), 67 p., $3.40 

107 New Approaches to Compensation for Residential 
Takings (Proj. 11-1(10)), 27 p., $2.40 

108 Tentative Design Procedure for Riprap-Lined Chan-
nels (Proj. 15-2), 75 p., $4.00 

109 Elastomeric Bearing Research (Proj. 12-9), 53 p., 
$3.00 

110 Optimizing Street Operations Through Traffic Regu-
lations and Control (Proj. 3-11), 100 p., $4.40 

111 Running Costs of Motor Vehicles as Affected by 
Road Design and Traffic (Proj. 2-5A and 2-7), 
97 p., $5.20 

112 Junkyard Valuation-Salvage Industry Appraisal 
Principles Applicable to Highway Beautification 
(Proj. 11-3 (2)), 41 p., $2.60 

113 Optimizing Flow on Existing Street Networks (Proj. 
3-14), 414 p., $15.60 

114 Effects of Proposed Highway Improvements on Prop-
erty Values (Proj.11-1(1)), 42p., $2.60 

115 Guardrail Performance and Design (Proj. 15-1 (2)), 
70 p., $3.60 

116 Structural Analysis and Design of Pipe Culverts 
(Proj. 15-3), 155 p., $6.40 

117 Highway Noise-A Design Guide for Highway En-
gineers (Proj. 3-7), 79 p., $4.60 

118 Location, Selection, and Maintenance of Highway 
Traffic Barriers (Proj. 15-1 (2)), 96 p., $5.20 

119 Control of Highway Advertising Signs-Some Legal 
Problems (Proj. 11-3(1) ), 72 p., $3.60 

120 Data Requirements for Metropolitan Transportation 
Planning (Proj. 8-7), 90 p., $4.80 

121 Protection of Highway Utility (Proj. 8-5), 115 p., 
$5.60 

122 Summary and Evaluation of Economic Consequences 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

of Highway Improvements (Proj. 2-11), 324 p., 
$13.60 
Development of Information Requirements and 
Transmission Techniques for Highway Users (Proj. 
3-12), 239 p., $9.60 
Improved Criteria for Traffic Signal Systems in 
Urban Networks (Proj. 3-5), 86 p., $4.80 
Optimization of Density and Moisture Content Mea­
surements by Nuclear Methods (Proj. 10-5A), 
86 p., $4.40 
Divergencies in Right-of-Way Valuation (Proj. 11-
4), 57 p., $3.00 
Snow Removal and Ice Control Techniques at Inter-
changes (Proj. 6-10), 90 p., $5.20 
Evaluation of AASHO Interim Guides for Design 
of Pavement Structures (Proj. 1-11), 111 p., 
$5.60 
Guardrail Crash Test Evaluation-New Concepts 
and End Designs (Proj. 15-1(2)), 89 p., 
$4.80 
Roadway Delineation Systems (Proj. 5-7), 349 p., 
$14.00 
Performance Budgeting System for Highway Main­
tenance Management (Proj. 19-2(4) ), 213 p., 
$8.40 
Relationships Between Physiographic Units and 
Highway Design Factors (Proj. 1-3(1)), 161 p., 
$7.20 

Rep. 
No. Title 

133 Procedures for Estimating Highway User Costs, Air 
Pollution, and Noise Effects (Proj. 7-8), 127 p., 
$5.60 

134 Damages Due to Drainage, Runoff, Blasting, and 
Slides (Proj. 11-1(8) ), 23 p., $2.80 

135 Promising Replacements for Conventional Aggregates 
for Highway Use (Proj. 4-10), 53 p., $3.60 

136 Estimating Peak Runoff Rates from Ungaged Small 
Rural Watersheds (Proj. 15-4), 85 p., $4.60 

137 Roadside Development-Evaluation of Research 
(Proj. 16-2), 78 p., $4.20 

138 Instrumentation for Measurement of Moisture­
Literature Review and Recommended Research 
(Proj. 21-1), 60 p., $4.00 

139 Flexible Pavement Design and Management-Sys-
tems Formulation (Proj. 1-10), 64 p., $4.40 

140 Flexible Pavement Design and Management-Ma-
terials Characterization (Proj. 1-10), 118 p., 
$5.60 

141 Changes in Legal Vehicle Weights and Dimensions­
Some Economic Effects on Highways (Proj. 19-3), 
184p., $8.40 

142 Valuation of Air Space (Proj. 11-5), 48 p., 
$4.00 

143 Bus Use of Highways-State of the Art (Proj. 8-10), 
406 p., $16.00 

144 Highway Noise-A Field Evaluation of Traffic Noise 
Reduction Measures (Proj. 3-7), 80 p., $4.40 

145 Improving Traffic Operations and Safety at Exit Gore 
Areas (Proj. 3-17) 120 p., $6.00 

146 Alternative Multimodal Passenger Transportation 
Systems-Comparative Economic Analysis (Proj. 
8-9), 68 p., $4.00 



Synthesis of Highway Practice 

No: Title 

1 Tratfic Control for Freeway Maintenance (Proj. 20-5, 
Topic 1), 47 p., $2.20 

2 Bridge Approach Design and Construction Practices 
'Proj. 20-5, T~pin 2) , 30 p., $2.00 

3 Traffic-Safe and Hydraulically Efficient Drainage 
Practice (Proj. 20-5, Topic 4), 38 p., $2.20 

4 oncrete Bridge Deck Durability (Proj. 20-5, Topic 
3), 28 p., $2.20 

5 Scour at Bridge Waterways (Proj. 20-5, Topic 5), 
37 p., $2.40 

6 Principles of Project Scheduling and Monitoring 
(Proj. 20-5, Topic 6) , 4 p., $2.40 

7 Motorist Aid Syslems (Proj. 20-5, Topic 3-01), 
28 p., $2.40 

8 Construction of Embankments (Proj. 20-5, Topic 9), 
38 p., $2.40 

9 Pavement Rehabilitation- Materials and Techniques 
(Proj. 20-5, Topic 8), 41 p.. $2.80 

10 Recruiting, Training, ancl Retaining Mqintcnance and 
Equipment Personnel (Proj. 20-5, Topic 10), 35 p., 
$2.80 

11 Development of Management Capability {Proj. 20=5, 
Topic 12), 50 p., $3.20 

12 Telecommuni al i ns Systems for Highwny Admin­
istration and Operations (Proj. 20-5, Topic 3-03), 
29 p., $2.80 

13 Radio Spectrum Frequency Management (Proj. 20-5, 
Topic 3-03) 32 p. , $2.80 

14 Skid Rcsi tance (Proj. 20-5, Topic 7), 66 p., 
$4.00 

15 Statewide Transportalion Planning- Needs and Re-
quirements (Proj . 20-5 Topic 3-02), 41 p., 
$3.60 

16 Continuously Reinforced Concrete Pavement (Proj. 
20-5 Topic 3-08) , 23 p. $2.80 

17 Pavement Traffic Marking-Materials and Applica­
tion Affecting Serviceabi lity (Proj. 20-5, Topic 3-
05) , 44 p. $3.60 

18 Erosion Control on Highway Construction (Proj. 
20-5, Topic 4-01), 52 p., $4.00 

19 Design, Construction, and Maintenance of PCC 
Pavement Joints (Proj . 20-5, Topic 3-04), 40 p., 
$3.60 

20 Rest Areas (Proj. 20-5, Topic 4-04), 38 p., 
$3.60 

21 Highway Lm:aliun Reference Methods (Proj. 20-5, 
Topic 4-06), 30 p., $3.20 

22 Maintenance Management of Traffic Signal Equip-
ment and Systems (Proj. 20-5, Topic 4-03) 41 p., 
$4.00 



Published reports of the 

NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM 

are available from: 

Rep. 

Highway Research Board 
National Academy of Sciences 

2101 Constitution Avenue 
Washington, D.C. 20418 

No. Title 

-* A Critical Review of Literature Treating Methods of 
Identifying Aggregates Subject to Destructive Volume 
Change When Frozen in Concrete and a Proposed 
Program of Research-Intermediate Report (Proj. 
4-3(2) ) , 81 p., $1.80 

1 Evaluation of Methods of Replacement of Deterio-
rated Concrete in Structures (Proj. 6-8), 56 p., 
$2.80 

2 An Introduction to Guidelines for Satellite Studies of 
Pavement Performance (Proj. 1-1) , 19 p., $1.80 

2A Guidelines for Satellite Studies of Pavement Per­
formance, 85 p. + 9 figs., 26 tables, 4 app., $3.00 

3 Improved Criteria for Traffic Signals at Individual 
Intersections-Interim Report (Proj. 3-5), 36 p., 
$1.60 

4 Non-Chemical Methods of Snow and Ice Control on 
Highway Structures (Proj . 6-2), 74 p., $3 .20 

5 Effects of Different Methods of Stockpiling Aggre­
gates-Interim Report (Proj. 10-3), 48 p., $2.00 

6 Means of Locating and Communicating with Dis­
abled Vehicles-Interim Report (Proj. 3-4), 56 p. 
$3.20 

7 Comparison of Different Methods of Measuring 
Pavement Condition-Interim Report (Proj. 1-2), 
29 p., $1.80 

8 Synthetic Aggregates for Highway Construction 
(Proj. 4-4), 13 p., $1.00 

9 Traffic Surveillance and Means of Communicating 
with Driver - Interim Report (Proj. 3-2), 28 p., 
$1.60 

10 Theoretical Analysis of Structural Behavior of Road 
Test F lexible Pavements (Proj. 1-4), 31 p., $2.80 

11 Effect of Control Devices on Traffic Operations-
Interim Report (Proj. 3-6), 107 p., $5.80 

12 Identification of Aggregates Causing Poor Concrete 
Performance When Frozen-Interim Report (Proj. 
4-3 (1)), 47 p., $3.00 

13 Running Cost of Motor Vehicles as Affected by High-
way Design-Interim Report (Proj. 2-5), 43 p., 
$2.80 

14 Density and Moisture Content Measurements by 
Nuclear Methods- Interim Report (Proj. 10-5), 
32 p., $3.00 

15 Identification of Concrete Aggregates Exhibiting 
Frost Susceptibility- Interim Report (Proj. 4-3(2)), 
66 p. , $4.00 

16 Protective Coatings to Prevent Deterioration of Con-
crete by Deicing Chemicals (Proj. 6-3), 21 p., 
$1.60 

17 Development of Guidelines for Practical and Realis­
tic Construction Specifications (Proj. 10-1), 109 p., 
$6.00 

18 Community Consequences of Highway Improvement 
(Proj. 2-2), 37 p., $2.80 

19 Economical and Effective Deicing Agents for Use on 
Highway Structures (Proj. 6-1), 19 p., $1.20 

• Highway Research Board Special Report 80. 

Rep. 
No. Title 

20 Economic Study of Roadway Lighting (Proj. 5-4), 
77 p., $3.20 

21 Detecting Variations in Load-Carrying Capacity of 
Flexible Pavements (Proj. 1-5), 30 p., $1.40 

22 Factors Influencing Flexible Pavement Performance 
(Proj. 1-3 (2)), 69 p., $2.60 

23 Methods for Reducing Corrosion of Reinforcing 
Steel (Proj. 6-4), 22 p., $1.40 

24 Urban Travel Patterns for Airports, Shopping Cen-
ters, and Industrial Plants (Proj. 7-1), 116 p., 
$5.20 

25 Potential Uses of Sonic and Ultrasonic Devices in 
Highway Construction (Proj. 10-7), 48 p., $2.00 

26 Cevelopment of Uniform Procedures for Establishing 
Construction Equipment Rental Rates (Proj . 13-1), 
33p., $1.60 

27 Physical Factors Influencing Resistance of Concrete 
to Deicing Agents (Proj. 6-5), 41 p., $2.00 

28 Surveillance Methods and Ways and Means of Com­
municating with Drivers (Proj. 3-2), 66 p., $2.60 

29 Digital-Computer-Controlled Traffic Signal System 
for a Small City (Proj. 3-2), 82 p., $4.00 

30 Extension of AASHO Road Test Performance Con-
cepts (Proj. 1-4(2) ), 33 p., $1.60 

31 A Review of Transportation Aspects of Land-Use 
Control (Proj. 8-5), 41 p., $2.00 

32 Improved Criteria for Traffic Signals at Individual 
Intersections (Proj. 3-5), 134 p., $5.00 

33 Values of Time Savings of Commercial Vehicles 
(Proj. 2-4), 74 p., $3.60 

34 Evaluation of Construction Control Procedures-
Interim Report (Proj. 10-2), 117 p., $5.00 

35 Prediction of Flexible Pavement Deflections from 
Laboratory Repeated-Load Tests (Proj. 1-3 (3)), 
117 p., $5.00 

36 Highway Guardrails-A Review of Current Practice 
(Proj. 15-1), 33 p., $1.60 

37 Tentative Skid-Resistance Requirements for Main 
Rural Highways (Proj. 1-7), 80 p., $3.60 

38 Evaluation of Pavement Joint and Crack Sealing Ma-
terials and Practices (Proj. 9-3), 40 p., $2.00 

39 Factors Involved in the Design of Asphaltic Pave-
ment Surfaces (Proj. 1-8), 112 p., $5.00 

40 Means of Locating Disabled or Stopped Vehicles 
(Proj. 3-4(1)) , 40 p., $2.00 

41 Effect of Control Devices on Traffic Operations 
(Proj. 3-6), 83 p., $3.60 

42 Interstate Highway Maintenance Requirements and 
Unit Maintenance Expenditure Index (Proj. 14-1), 
144 p., $5.60 

43 Density and Moisture Content Measurements by 
Nuclear Methods (Proj. 10-5), 38 p., $2.00 

44 Traffic Attraction of Rural Outdoor Recreational 
Areas (Proj. 7-2), 28 p. , $1.40 

45 Development of Improved Pavement Marking Ma-
terials-Laboratory Phase (Proj. 5-5), 24 p., 
$1.40 

46 Effects of Different Methods of Stockpiling and 
Handling Aggregates (Proj. 10-3), 102 p., 
$4.60 

47 Accident Rates as Related to Design Elements of 
Rural Highways (Proj. 2-3), 173 p., $6.40 

48 Factors and Trends in Trip Lengths (Proj. 7-4), 
70 p., $3 .20 

49 National Survey of Transportation Attitudes and 
Behavior-Phase I Summary Report (Proj. 20-4), 
71 p., $3.20 



Rep. 
No. Title 
50 Factors Influencin,g Safety at Highway-Rail Grade 

Crossings (Proj. 3-8), 113 p., $5.20 
51 Sensing and Communication Between Vehicles (Proj. 

:,-:>J, 1v:, p., $5.00 
52 Measurement of Pavement Thickness by Rapid and 

Nondestructive Methods (Proj. 10-6), 82 p., 
$3.80 

53 ~"1:ultiplc Use of Lands \~lithin Highway Rights-of-
Way (Proj. 7-6), 68 p., $3.20 

54 Location, Selection, and Maintenance of Highway 
Guardrails and Median Barriers (Proj. 15-1 (2)), 
63 p., $2.60 

55 Research Needs in Highway Transportation (Proj. 
20-2), 66 p., $2.80 

56 Scenic Easements-Legal, Administrative, and Valua­
tion Problems and Procedures (Proj. 11-3), 174 p., 
$6.40 

57 F:ic,tors Tnfln,.nc,ing Mn,l,,J Trip A~~ignmPnt (Proj. 
8-2), 78 p., $3 .20 

58 Comparative Analysis of Traffic Assignment Tech­
niques with Actual Highway Use (Proj. 7-5), 85 p., 
$3.60 

59 Standard Measurements for Satellite Road Test Pro-
gram (Proj. 1-6), 78 p., $3.20 

60 Effects of Illumination on Operating Characteristics 
of Freeways (Proj. 5-2) 148 p., $6.00 

61 Evaluation of Studded Tires-Performance Data and 
Pavement Wear Measurement (Proj. 1-9), 66 p., 
$3.00 

62 Urban Travel Patterns for Hospitals, Universities, 
Office Buildings, and Capitols (Proj. 7-1), 144 p., 
$5.60 

63 Economics of Design Standards for Low-Volume 
Rural Roads (Proj. 2-6), 93 p., $4.00 

64 Motorists' Needs and Services on Interstate Highways 
(Proj . 7-7); 88 p., $3.60 

65 One-Cycle Slow-Freeze Test for Evaluating Aggre­
gate Performance in Frozen Concrete (Proj. 4-3 ( 1)), 
21 p., $1.40 

66 Identification of Frost-Susceptible Particles in Con-
crete Aggregates (Proj. 4-3 (2)), 62 p., $2.80 

67 Relation of Asphalt Rheological Properties to Pave-
ment Durability (Proj. 9-1), 45 p., $2.20 

68 Application of Vehicle Operating Characteristics to 
Geometric Design and Traffic Operations (Proj. 3-
10) , 38 p., $2.00 

69 Evaluation of Construction Control Procedures­
Aggregate Gradation Variations and Effects (Proj. 
10-2A), 58 p., $2.80 

70 Social and Economic Factors Affecting Intercity 
Travel (Proj. 8-1), 68 p., $3.00 

71 Analytical Study of Weighing Methods for Highway 
Vehicles in Motion (Proj. 7-3), 63 p., $2.80 

72 Theory and Practice in Inverse Condemnation for 
Five Representative States (Proj. 11-2), 44 p., 
$2.20 

73 Improved Criteria for Traffic Signal Systems on 
Urban Arterials (Proj. 3-5/ 1), 55 p., $2.80 

74 Protective Coatings for Highway Structural Steel 
(Proj. 4-6), 64 p., $2.80 

74A Protective Coatings for Highway Structural Steel-
Literature Survey (Proj. 4-6), 275 p., $8.00 

74B Protective Coatings for Highway Structural Steel-
Current Highway Practices (Proj. 4-6), 102 p., 
$4.00 

75 Effect of Highway Landscape Development on 
Nearby Property (Proj. 2-9), 82 p., $3.60 

Rep. 
No. Title 
76 Detecting Seasonal Changes in Load-Carrying Ca­

pabilities of Flexible Pavements (Proj. 1-5(2)), 
37 p., $2.00 

77 Deveiopment of Design Criteria for Safer Luminaire 
Supports (Proj. 15-6), 82 p., $3.80 

78 Highway Noise-Me·asurement, Simulation, and 
Mixed Reactions (Proj. 3-7), 78 p., $3.20 

79 Development of Improved Methods for Reduction oi 
Traffic Accidents (Proj. 17-1), 163 p., $6.40 

80 Oversize-Overweight Permit Operation on State High-
ways (Proj. 2-10), 120 p., $5.20 

81 Moving Behavior and Residential Choice-A Na-
tional Survey (Proj. 8-6), 129 p., $5.60 

82 National Survey of Transportation Attitudes and 
Behavior-Phase II Analysis Report (Proj. 20-4), 
89 p., $4.00 

83 Distribution of Wheel Loads on Highway Bridges 
(Proj. 12-2), 56 p., $2.80 

84 Analysis and Projection of Research on Traffic 
Surveillance, Communication, and Control (Proj. 
3-9), 48 p., $2.40 

85 Development of Formed-in-Place Wet Reflective 
Markers (Proj. 5-5), 28 p., $1.80 

86 Tentative Service Requirements for Bridge Rail Sys-
tems (Proj. 12-8), 62 p., $3.20 

87 Rules of Discovery and Disclosure in Hil!:hwav Con-
demnation Proceedings (Proj. 11-1(5))~ ·28 p., 
$2.00 

88 Recognition of Benefits to Remainder Property in 
Highway Valuation Cases (Proj. 11-1 (2)), 24 p., 
$2.00 

89 Factors, Trends, and Guidelines Related to Trip 
Length (Proj. 7-4), 59 p., $3.20 

90 Protection of Steel in Prestressed Concrete Bridges 
(Proj. 12-5), 86 p., $4.00 

91 Effects of Deicing Salts on Water Quality and Biota 
-Literature Review and Recommended Research 
(Proj. 16-1), 70 p., $3.20 

92 Valuation and Condemnation of Special Purpose 
Properties (Proj. 11-1(6)), 47 p., $2.60 

93 Guidelines for Medial and Marginal Access Control 
on Major Roadways (Proj. 3-13), 147 p., 
$6.20 

94 Valuation and Condemnation Problems Involving 
Trade Fixtures (Proj. 11-1(9)), 22 p., $1.80 

95 Highway Fog (Proj. 5-6), 48 p., $2.40 
96 Strategies for the Evaluation of Alternative Trans-

portation Plans (Proj. 8-4), 111 p., $5.40 
97 Analysis of Structural Behavior of AASHO Road 

Test Rigid Pavements (Proj. 1-4 (1) A), 35 p., 
$2.60 

98 Tests for Evaluating Degradation of Base Course 
Aggregates (Proj. 4-2), 98 p. $5.00 

99 Visual Requirements in Night Driving (Proj. 5-3), 
38 p., $2.60 

100 Research Needs Relating to Performance of Aggre-
gates in Highway Construction (Proj. 4-8), 68 p., 
$3.40 

101 Effect of Stress on Freeze-Thaw Durability of Con-
crete Bridge Decks (Proj. 6-9), 70 p., $3.60 

102 Effect of Weldments on the Fatigue Strength of Steel 
Beams (Proj. 12-7), 114 p., $5.40 

103 Rapid Test Methods for Field Control of Highway 
Construction (Proj. 10-4), 89 p., $5.00 

104 Rules of Compensability and Valuation Evidence 
for Highway Land Acquisition (Proj. 11-1), 
77 p., $4.40 

-. 
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formed of special problems and status of work; assists in 
design of signal installations; diagrams signal controls; con­
ducts in-service training for personnel in technical aspects 
of signal operation, maintenance, construction, and sign 
painting; directs and advises subordinate employees in the 
construction and installation of new meter layouts, collec­
tion schedules, and maintenance of parking meter records; 
receives and investigates complaints and evaluates sugges­
tions from the public; encourages safe working conditions 
and procedures; maintains records and prepares reports. 

Employment Standards 

Any combination of education and experience equivalent 
to graduation from high school and three years of experi-

41 

ence in supervising construction, installation, and mainte­
nance of traffic control signals and related devices. 

Knowledge of materials, methods, and equipment used 
in installation, operation, and maintenance of traffic signals 
and of electronic and electromechanical traffic controllers 
and allied equipment; knowledge of fire alarm systems; 
knowledge of the principles and practices of traffic engi­
neering as applied to the operation of traffic control de­
vices; knowledge of street sign and marking methods, 
materials, and equipment; ability to interpret working dia­
grams and layouts of electronic equipment; ability to plan, 
lay out, and coordinate a work program; ability to analyze 
work operations and to prepare reports; ability to conduct 
in-service training of subordinates; ability to establish and 
maintain effective relationships with others. 




