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This 1982 report on the Federally Coor­
dinated Program (FCP) of Highway Research 
and Development is the ninth in a series of 
annual reports on the joint activities and 
achievements of the Federal Highway Ad­
ministration (FHWA) and the States in 
highway research and development (R&D). 
This report presents a general picture of 
accomplishments in the FCP during the past 
year, the programs that coordinate the 
varied research activities in highway 
transportation, and the organization and 
facilities of the FHWA Offices of Research, 
Development, and Technology. 

While supplies last, individual copies of 
each report in the series are available 
without charge upon request to the Federal 
Highway Administration, Office of Opera­
tions Staff, HRD-I0, Washington, D.C. 
20590. 

COVER: In 1976, the city of Minneapolis 
and the Minnesota Department of Transpor­
tation began restoring the Third Avenue 
Bridge, built in 1918, to preserve the bridge 
as a transportation facility as well as preserv­
ing its historic and esthetic value. The bridge 
railing was carefully removed, restored, and 
reinstalled; the spiral stairs were removed 
and a poured concrete stair structure was 
designed, retaining much of the sculptural 
value of the original spiral; and 6.1 m (20 ft) 
lights were installed to delineate the bridge. 
In addition, piers and arches were patched 
and refinished; spandrels were repaired; 
both approaches were completely replaced; 
and the deck, sidewalks, and traffic barriers 
were replaced. 

NOTICE 

The United States Government does not 
endorse products or manufacturers. Trade 
or manufacturers' names appear herein 
solely because they are considered essential 
to the object of this report. 
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The Federal Highway Administra­
tion's Research, Development, and 
Technology (RD& D program has, 
as the name suggests, a threefold 
mission. Research seeks solutions 
to today's problems and anticipates 
tomorrow's needs. The development 
phase refines the new technology 
and prepares it for appl ication to 
the highway program. Finally, the 
new technology must be properly 
packaged and transferred to State 
and local highway agencies for im­
plementation in the field . The new 
organization structure, described 
in this report, reflects our effort 
to update the RD&T program and 
improve its operation. 

During the past year, substantial 
progress has been made on the ex­
panded research facility in 
McLean, Va. The new Turner­
Fairbank Highway Research 
Center, to be completed in the 
spring of 1983, will provide needed 
office space and new laboratories 
for the conduct of staff research. 

New technology continues to 
emerge from the program- tech­
nology that promises greater 
highway safety, smoother traffic 
flow, and substantial savings for 
the highway community. Additional 
advances have been made in 
highway safety hardware and user 
acceptance of epoxy thermo-
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plast ic pavement markings is in­
creasing. The Grade Severity 
Rating System, designed to reduce 
runaway truck accidents, is being 
fie ld tested in five States. For in­
tersection control , improved traffic 
signal warrants and guidelines for 
opt imizing left turns have been 
developed. 

In the construction and 
maintenance areas, cost-effective 
test procedures have been devel­
oped to maintain quality control of 
highway materials and construc­
tion practices. In response to 
growing State interest , guidel ines 
for using engineering fabrics have 
been prepared and a training 
course will be offered. Control of 
metal corrosion has received 
substantial attention, with par­
ticular emphasis on the bridge 
deck problem. New knowledge of 
cathodic protect ion for bridge 
decks promises a potential savings 
of $20 billion for the highway 
program. In addition, research 
continues on calcium magnesium 
acetate as a nonpolluting and non­
corrosive subst itute fo r conven­
tional deicing salts in selected 
sensitive environmental areas. 

Other accomplishments of our 
RD&T program, which is a cooper­
ative effort with State highway and 
transportation departments, are 
summarized in this annual report 
for Fiscal Year 1982. 

R. A. Barnhart 
Federal Highway Administrator 
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Federally 
Coordinated 
Program 

Introduction 

The concept of a partnership 
between the Federal Government 
and the State highway agencies 
has existed since the beginning of 
the highway program in 1893 when 
it was concerned primarily with the 
development and utilization of new 
technology. The Office of Road In­
quiry, established in that year as a 
result of the appropriations act for 
the Department of Agriculture, in­
cluded in its charter " ... to make 
investigations in regard to the best 
method of roadmaking ... and 
to ... assist in disseminating infor­
mation on this subject. ... " That 
concept has carried over to the 
present research and development 
(R&D) program, a fact described in 
greater detail in the next section of 
this report, where various ar­
rangements tor funding and con­
ducting the work are described. 
The management framework estab-
1 ished in 1971 to coordinate and 
manage Federal and State ac­
tivities is the Federally Coor­
dinated Program (FCP) of Highway 
Research and Development. The 
main features of this unique pro­
gram include the following: 

• Coordination of Federal, 
State, and other research ac­
tivities to solve problems with 
minimum duplication of effort. 

• Concentration of available 
resources on the most critical 
problems. 

• Implementation of useful 
research and development 
results by field evaluation, 
demonstration, repackaging 
for the practitioner, and train­
ing in new technologies. 

The key concepts under which 
this program operates stem from 
the fact the States have a large 
measure of control over about half 
the Federal funds involved and 
also possess much of the talent 
needed to address the problems. 
The States also own and operate 
the majority of the highway system 
and therefore are closer to the 
operating problems and in a better 
position to make operational trials 
of new concepts. An effective R&D 
program without State participa­
tion is therefore not only unlikely 
but also incompatible with FHWA 
intentions. 

The projects of the FCP, with the 
exception of some of the advanced 
technology explorations and 
development, are intended as joint 
efforts involving both Federal and 
State research resources. Because 
the legislation that makes Federal­
aid research funds available to the 
States also is intended to provide 
resources for resolution of unique 
local problems, participation in the 
FCP projects to solve the common 
problems of national scope is volun­
tary. Each State is urged to be 
selective in its choice of FCP proj­
ects in which to participate, com­
mitting resources where the objec­
tives of the projects coincide with 
the State's own interests. 

Limited resources have been 
concentrated on the most urgent 
problems through several formal 
systems for problem identification 
and priority ranking. Research 
needs identified by Federal, State, 
and local highway officials are used 
as a basis for establishing new FCP 

projects. The final selection of proj­
ects and allocation of FHWA con­
tract resources are subject to 
management review and budget 
priorities. The increasing restric­
tions on both funding and personnel 
resources have led to a need for 
improvements in this process to 
keep the program as responsive as 
possible. In FY 1982 these im­
provements in the review process 
have been mostly within FHWA, but 
plans are in process for extending 
the improvements to insure more 
State participation. 

Implementation of research 
results has grown from early efforts 
to repackage results in a more 
usable form to a cooperative and 
comprehensive FHWA technology 
transfer program. This program in­
cludes other elements of the FHWA 
headquarters and field offices, 
States, cities, counties, universities, 
and private firms involved in high­
way transportation. The Offices of 
Research, Development, and Tech­
nology's National Highway Institute 
and Office of Implementation are 
major elements in this process, pro­
viding technical training to State 
personnel and preparing and dis­
seminating technology sharing 
documents to local users on new 
emerging technologies. 

The Offices of Research and 
Development underwent a major 
reorganization during FY 1982 to 
concentrate the reduced resources 
and personnel in the most effective 
manner and prepare for the opera­
tion of the expanded laboratory 
facilities at the Fairbank Highway 
Research Station in McLean, Va. 
The new organization, under the 
Associate Administrator. for 
Research, Development, and 
Technology, is discussed in the 
Organizational Structure section of 
this report in sufficient detail to pro­
vide an understanding of the scope 



and allocation of the technical 
work. It is significant to note that 
the National Highway Institute is a 
part of the new organization. 

This year, FCP project accom­
plishments in this report have been 
gr~uped into the following areas, 
which correspond to the current 
FCP categories: Safety, traffic 
operations, environment, materials, 
structures, highway construction, 
and highway maintenance. At the 
close of the year, a major effort was 
in progress to restructure the pro­
gram to aline it with changes in 
organization and improve its 
responsiveness to FHWA and State 
priorities. 

RD&T Programs 
The four elements in the FCP 

involving Federally supported 
highway R&D are the Highway 
Planning and Research (HP&R) Pro• 
gram, the National Cooperative 
Highway Research Program 
(NCHRP), the FHWA administrative 
contract program, and the FHWA 
staff research program. Virtually all 
work in the FHWA contract and 
staff programs and approximately 
70 percent of work in the HP&R and 
NCHRP programs are devoted to 
FCP activities. The remaining 30 
percent of the work in the HP&R 
program and that portion of the 
NCH RP committed at the discretion 
of the States are devoted to solving 
important local problems or 
national problems selected 
independently by the NCHRP 
program committee. This division of 
effort is fundamental to FHWA's 
highway R&D strategy, because the 
total number of problems to be 
solved far exceeds the R&D 
resources available. Therefore, in• 
dividual States and research 
groups must continue to generate 
initiatives for solving problems not 
selected for emphasis in the FCP. 
The key is properly balancing the 
resources available for each of 
these activities. 

Highway Planning and 
Research (H P&R) Program 

Individual States and the 
Federal Government cooperatively 
support a large portion of highway 
R&D through the_ HP&R program. 
~ach State receives HP&R funding 
in the amount of 1.5 percent of its 
total Federal-aid highway appor­
tionment and an optional 0.5 per­
cent for conducting highway plan­
ning and research activities. 

State highway and transporta­
tion departments divide HP&R 
money between planning and 
research. Generally, about 15 to 
20 percent is used for research 
and development, but the share 
ranges to 55 percent. Under the 
Federal-aid program, States in­
itiate R&D studies either by using 
their own staff or by contracting to 
private or public research organ­
izations. State-sponsored research 
in the HP&R program may or may 
not be included in the FCP, de­
pending on whether the research 
addresses objectives of the FCP 
projects. In either case, FHWA 
provides technical guidance and 
coordination. 

FHWA's responsibility for man­
aging HP&R studies is shared be· 
tween its field offices and the 
Offices of RD& T, depending on the 
dollar amount, duration, and com­
plexity of a study. 

National Cooperative 
Highway Research 
Program (NCHRP) 

The NCHRP originates from a 
contract between the American 
Association of State Highway and 
Transportation Officials (AASHTO), 
the Federal Highway Administra­
tion, and the Transportation 
Research Board (TAB). Research 
activities are selected by a special 
committee of AASHTO and admin• 
istered by the TAB in conjunction 
with and with approval by the State 
highway officials. 
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Unde~ this program, States 
voluntarily pool 4.5 percent of 
Federal-aid HP&R funds to finance 
research activities structured to 
respond to the needs of State 
highway and transportation depart­
ments. Because FHWA is responsi· 
ble for Federal-aid funds used in 
NCHRP programs, it reviews proj­
ect content and contractor selec­
tion. However, program selection 
and composition remain the pre• 
rogative of AASHTO and the par• 
ticipating State highway and trans­
portation departments. Research 
efforts that contribute to FCP 
objectives are integrated into the 
FCP. 

FHWA Administrative 
Contract RD& T Program 

A significant portion of FHWA 
research and development activi· 
ties is conducted by contract, 
because this approach provides 
the resources to develop practical, 
effective solutions to critical prob• 
lems. Funding is derived from 
FHWA's administrative operating 
expenses and is separate from 
HP&R funds allocated to the 
States. Contract research is per• 
formed by private research firms, 
universities, nonprofit organiza­
tions, consultants, State highway 
and transportation departments, 
and other Federal agencies. Most 
contracts are awarded on the 
basis of a competitive response to 
a Request for Proposals issued by 
FHWA. 

Opportunities for private, in• 
dustrial, and university research 
agencies to participate in the con­
tract program are numerous. Pro­
posed administrative contract pro­
curements are advertised regularly 
in . Commerce Business Daily. 
Firms desiring requests for pro­
posals should write to U.S. Depart• 
ment of Transportation, Federal 
Highway Administration, Office of 
Cont rac ts and Procurement 
Washington, D.C. 20590. ' 



FHWA Staff RD&T Program 

Staff research and development 
activities, performed by FHWA per­
sonnel, focus on important areas 
of the FCP not being studied else­
where. Many staff studies are con­
tinuing efforts in major research 
areas, but a significant portion is 

geared to quick response to par­
ticular operational problems. 

Approximately 15 to 25 percent 
of staff time is spent conducting 
research and development activi­
ties. The remaining time is spent 
on planning, administering, and 
monitoring research activities sup­
ported by Federal funds (both ad-
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ministrative contract and HP&R). 
An important byproduct of staff 
research is knowledge of the latest 
technological advances, which 
enhances the staff's ability to 
manage research contracts more 
effectively and provide technical 
assistance as requested by the 
operating highway community. 



Safety 
Highway transportation has 

played an increasingly important 
national role over the past seven 
decades. It has united the Nation 
by providing a flexible, low cost 
means of moving people and 
goods. However, the growth of this 
personal transportation system has 
produced some undesirable side 
effects, of which the most impor­
tant is the large number of ac­
cidents, injuries, and deaths. In 
recent years, the changing auto­
mobile and limitations in funds have 
required a more intense look at 
highway safety and its component · 
parts . The Federal Highway 
Administration (FHWA) and the 
National Highway Traffic Safety 
Administration (NHTSA) share 
responsibility tor this effort with 
NHTSA concentrating on vehicle 
and driver aspects. The safety 
research and development (R&D) 
program of FHWA is designed to in­
vestigate highway related accident 
causes, identity and evaluate 
appropriate countermeasures, and 
develop strategies tor their cost­
effective implementation. Safety 
R&D in the Federally Coordinated 
Program includes projects in 
specific areas such as improved 
accident analysis, roadside hard­
ware design, geometric design, 
needs of special user groups, and 
traffic control. 

Accident Data Uses 

The collection and analysis of ac­
cident, traffic, and geometric data 
is of major importance to any 
highway safety program. Good data 
analysis is essential to problem 
identification and countermeasure 
effectiveness. Thus, in the FCP, 
major research activities are 
directed at improving uses of 
existing data and understanding 
where and how accidents occur. 
Idaho, Kansas, and Utah have 
undertaken pilot studies to merge 
their data to improve its utility. (1X) 1 

' Numbers in parentheses refer to the 
FCP projects identified on page 31. 

Accidents are analyzed by 
highway type, operational situa­
tions, and geometric features. Prob­
lem identification on urban arterials 
was the subject of a recently com­
pleted study. This study, conducted 
in 25 cities, indicated major safety 
problems on urban arterials are 
associated with commercial 
development, frequency of roadside 
obstacles, and onstreet parking. A 
similar study on bridge sites in­
dicated accident rates on bridges 
are twice as high as nonbridge 
highway sections, and reducing 
shoulder width significantly affects 
bridge accident rates. Solutions to 
identified accident problems also 
require intensive evaluation. Current 
work is addressing the effectiveness 
of breakaway poles, guardrails, and 
impact attenuators in relation to the 
changing vehicle population. Acci­
dent data tor these evaluations are 
being collected under a special 
study by the National Accident 
Sampling System (NASS) operated 
by NHTSA. (1 K) 

In many cases, accident data 
are not available tor evaluating a 
specific improvement. In addition, 
collecting accident data takes 
many years and is very expensive. 
Research has been completed in 
identifying promising surrogate 
measures to both supplement and 
replace accident data in safety 
evaluations. Several surrogates, 
including side-slope for rural 
isolated curves and percent trucks 
for rural signalized intersections, 
are scheduled for validation. Also, 
a study is underway to develop a 
relationship between traffic con­
flicts and accidents. The study, 
which follows a National Cooper­
ative Highway Research Program 
(NCHRP) study that better defined 
traffic conflicts, will involve field 
measurements of both conflicts 
and accidents at rural isolated 
curves and intersections. 

Implementation of improved 
techniques, countermeasures, and 
hardware is dependent on avail­
able funds. Thus, cost effec­
tiveness and resource allocation 
are important ingredients to any 
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safety program. Recently, five 
States have tested and evaluated 
three resource allocation pro­
grams. Results show that cost ef­
fectiveness can be increased 30 
percent by applying one of these 
programs versus the methods cur­
rently used in the test States. (1X) 

Highway Safety Hardware 

Research in the area of roadside 
safety hardware has produced a 
variety of innovative structural 
concepts with improved lifesaving 
potential. These new designs are 
the result of a continuing effort that 
includes simulation, design, and 
full-scale crash tests. Several 
simulation programs (HVOSM, 
GUARD, and CRUNCH) have been 
standardized and are available to 
States for assessing the adequacy 
of existing or proposed designs. 

Recommendations are now 
available tor placing guardrails on 
nonlevel terrain, accepting the 
placement of impact attenuators on 
curbs up to 152 mm (6 in), and us­
ing a self-restoring bridge railing for 
retrofitting concrete parapet/high 
curb combinations. (1 T) 

The Indiana 5A bridge rail was 
upgraded to eliminate snagging and 
successfully redirected a Honda 
Civic. Under a Texas Highway Plan­
ning and Research (HP&R) Pro­
gram study, a new combination 
metal/concrete bridge rail suc­
cessfully redirected a 36.3 Mg 
(80,000 lb) tractor-trailer ap­
proaching at a 15-degree angle 
and 80 km/h (50 mph). A low cost 
retrofit railing consisting of a thrie 
beam rail mounted directly on 
strong posts has been developed 
tor narrow through truss briqges. 

A modified thrie beam guardrail 
has been developed for use in 
upgrading the G9 thrie beam 
guardrail or as a new guardrail 
system. This guardrail has suc­
cessfully redirected 0.8 Mg (1,800 
lb) minicompact sedans; a 9.1 Mg 
(20,000 lb) schoolbus, and a 14.5 
Mg (32,000 lb) bus at 97 km/h (60 
mph) and 15 degrees. 



Tests on wood post and steel 
post Breakaway Cable Terminals 
(BCD have shown that, under cer­
tain conditions, minicompact 
sedans can be speared or over­
turned. Constructing these guard­
rail terminals straight instead of 
with a 1.2 m (4 ft) flare seriously 
degrades their performance. Work 
is in progress to develop a retrofit 
design for the wood post BCT. 

Four channeling devices-a 208 
L (55 gal) steel drum, the Virginia 
Simulated Barrel Panel, the 
Plastibarrel, and the Channel­
izer-have also been tested with 
minicompact sedans. In each test 
the accelerations were low and the Self-restoring bridge rail for retrofit applications. 

vehicle remained stable after im-
pacting two devices in a row. (1V) 

Studies are in progress to pro-
vide material for use in updating 
and expanding the 1977 American 
Association of State Highway and 
Transportation Officials (AASHTO) 
"Guide for Selecting, Locating, 
and Designing Traffic Barriers." 
The new guide will identify and 
evaluate appropriate practices and 
state-of-the-art technology. 

Highway Design 

Current design activity is con­
cerned with resurfacing, restora­
tion, and rehabilitation (ARR) of 
highways. Determining essential 
changes to geometric design 
criteria and pavement surface 
characteristics is a primary focus 
of the research program. Specific 
design criteria under study include 
crossover crown, pavement-to­
shoulder cross-slope break, side 
friction for superelevation, and 
horizontal curve criteria. During 
FY 1982 the maximum allowable 
cross-slope break was established 
at 8 percent on sections with full­
width shoulders . Preliminary 
results of an evaluation of horizon­
tal curves indicate that vehicle 
braking distance on horizontal 
curves can be as much as 25 per­
cent longer than that required on 
tangent sections, and the required 
superelevation should be attained 

Turnout for slow-moving vehicles. 

before entering the horizontal 
curve to minimize vehicle handling 
problems. (1J) 

A new FCP project (1S), "Cost 
Effective Geometric Design for 
Changing Vehicles and Limited 
Resources, '' was initiated in FY 
1982. Studies in this project will in­
vestigate the effect of changing 
vehicle and driver characteristics 
on highway design. Initial efforts 
are concentrating on the effect 
small cars, front-wheel drive, radial 
tires, and deviation from the point 
mass concept have on the calcula­
tion of side friction for supereleva­
tion. (1 S) 
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System applications to problems 
on two-lane highways require solu­
tions that cost less and have less 
potential for disrupting the environ­
ment. Thirteen States are evalu­
ating several solutions for up­
grading two-lane roads . These 
treatments include three-lane 
highways with two lanes desig­
nated for travel in one direction 
and passing either prohibited or 
permitted in the opposing direc­
tion, designating the shoulder for 
slow-moving vehicle use, and 
adding turnouts for slow-moving 
vehicles. These alternatives will be 
evaluated by locational criteria, 



and site-specific cost-effective 
solutions will be identified. (1 M) 

Improved pavement surface 
characteristics are essential for 
improved highways. Methods for 
measuring and analyzing surface 
characteristic data have been 
developed. A model for normaliz­
ing pavement friction measure­
ments for the effects of traffic and 
weather exposure is available. 
With this model, friction data can 
be corrected for the traffic and 
weather conditions during testing. 
The simplest set of input data, con­
sistent with the desired accuracy, 
was selected so the model would 
be easy to use. For example, it was 
found that a dry-spell factor-a 
factor proportional to the number 
of days since the last significant 
rain-can be used instead of spe­
cific rainfall data. All other factors, 
such as average daily traffic, 
average temperature, time of year, 
and pavement age, are easy to ob­
tain. 

Pavement friction testers that 
simultaneously measure friction 
and the dynamic wheel load on the 
test wheel can be used, with no 
modification, for testing in non­
tangent sections. Testers lacking 
this capability can still be used by 
adding an accelerometer. Several 
States are currently field testing 
this system. 

Noncontact infrared height sen­
sors have been adapted for self­
contained operation. They will be 
installed on a prototype system for 
simultaneous profiling of road 
roughness and measurement of rut 
depth. (1W) 

In an NCHRP study, the effec­
tiveness of partial lighting of 
freeway interchanges was com­
pared to complete lighting and no 
lighting. Complete freeway inter­
change lighting on an otherwise 
unlighted freeway provided better 
visual environment, smoother traf­
fic flow, and safer traffic opera­
tions than no lighting or partial 
systems consisting of one to four 
luminaires at each merge point. 
Existing complete interchange 

5 AXLES 
WEIGHT 

OR MORE 
MAX SPEED 

UNDER 65,000 55 
65 - 70,000 34 

70 - 75,000 22 

Weight-specific speed sign being tested for the Grade Severity Rating System. 

lighting systems should not be 
reduced to partial systems where 
visual quality, safety, and traffic 
flow are important considerations. 
(1 P) 

Special Highway Users 

A wide variety of users interact 
with the highway system. The 
overall system impact must be con­
sidered to safely accommodate all 
users. Commercial vehicles con­
tinue to get longer and heavier, and 
present specific safety problems. 
For the past several years, the 
problem of runaway trucks has 
been the subject of intensive study. 
A Grade Severity Rating System 
(GSRS) was developed and tested 
in cooperation with the trucking in­
dustry. A major problem in develop­
ing the GSRS was how to present 
truckdrivers with the appropriate in­
formation about a specific grade. 
The problem was complicated by 
the fact that commercial vehicles 
carried a variety of weights. A 
weight-specific speed sign was 
developed and tested in a labo­
ratory simulator. The sign provides 
the truckdriver with safe descent 
speeds based on truck weight. This 
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sign is being field tested in five 
States. (1 U) 

Other large vehicles that in­
teract with the highway system are 
trains. Safety at railroad grade 
crossings has long been a major 
concern. Innovative active warning 
devices are now being laboratory 
tested and will be installed at six 
locations. These devices include 
four quadrant gates with and 
without skirts; standard traffic 
signals with bar strobes in each of 
the red signal heads and with a bar 
strobe in the cantilevered red 
signal head; and standard crossing 
flashing lights on both sides of the 
road, with and without cantilevered 
red strobes. Improved visibility of 
existing crossing flashing lights is 
also being evaluated. The most 
promising improved visibility alter­
natives are sealed beam lamps, 
modified lamp socket mounting 
arms, and prefocused lamp/reflec­
tor assemblies. (10) 

The most vulnerable highway 
user is the pedestrian. Currently, 
research activities in pedestrian 
safety include alternatives to 
existing pedestrian signals. Of 
particular concern are the current 
uses of flashing "walk" and "don't 



Railroad grade crossing with four quadrant gates with skirts (skirts on one approach 
only). 

walk" signals. These signals are 
intended to indicate a potential 
conflict with a turning vehicle and 
a clearance interval, respectively. 
Alternatives to these signals cur­
rently being tested include a 229 
by 305 mm (9 by 12 in) sign that 
explains the meaning of pedestrian 
signals and a "don 't start" signal 
lens. (1 N) 

Traffic Control 

Control of various highway users 
and improved user information are 
crit ical elements in designing for 
safety. Major issues under study 
include legibil ity of signs, warrants 
for signals, criteria for intersection 
traffic control, and construction 
zone control. Recently completed 
research indicated that increased 
sign size rather than reflective 
brightness improves the legibility 
of signs with dark backgrounds. 

A large number of accidents oc­
cu r at intersections due to the con­
flicting vehicle movements and the 
problems associated with their 
control. An improved signal war­
rant, based on the availability of 
acceptable gaps on the main street, 
and guidelines for selecting the 
"best" left turn signal treatment 
have been developed. Of specific 

interest is an evaluation of left turn 
arrows that indicated drivers comply 
more with red arrows than red cir­
cular balls at left turn signals. (1A) 

Traffic management in con­
struction .zones has resulted in the 
development of new designs for 
construction barricade rails. 
Results of a controlled evaluation 
indicated that the orange diamond 
on a white background was more 
effective in eliciting the appro­
priate driver response . Of partic-
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Alternative left turn treatments for 
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ular concern in construction and 
maintenance zones are the situa­
tions where one side of a divided 
highway is c losed and both direc­
tions of traffic use the remaining 
side. Efforts to adequately control 
and separate this traffic have 
resulted in the following findings: 

• Portable concrete safety 
shapes are justified for short 
distance, high volume situa­
tions. 

• Median crossovers with flat 
diagonal designs are the pre­
ferred method of traffic tran­
sition. 

• Using portable concrete safety 
shape barriers on both sides of 
a crossover is particularly 
hazardous. (1 Y) 

A new project on speed control 
was initiated in FY 1982. Road 
markings have been shown to have 
no effect on speed in res idential 
areas. Investigations will be made 
to determine if speed measure­
ment devices that can be seen by 
drivers have an effect on vehicle 
speeds. (1R) 

Looking Ahead 

Vehic les using the highway are 
becoming more diverse in size and 
performance. By 1990, 50 percent 
of the passenger cars are ex· 
pected to weigh less than 1 .0 Mg 
(2,250 lb). In addition, commercial 
vehicles will be much longer and 
heavier. The challenge will be to 
anticipate problems associated 
with changing fleet characterist ics 
and develop cost-effective im­
provements to insure highway 
safety. As the major highway em­
phasis continues to shift from new 
construction to rehabilitation, 
improvements and changes, by 
necessity, will be in a retrofit 
mode. The safety program is 
designed to address these issues 
in a timely fashion. 



Traffic Operations 

Federal Highway Administration 
(FHWA) research and development 
in traffic operations concentrates 
on providing tools and techniques 
for practitioners to use to improve 
the operational efficiency of ex­
isting facilities and reduce fuel 
consumption. These tools and 
techniques include methods for 
traffic control on freeways, 
motorist information systems, 
computer simulation programs to 
evaluate traffic control or 
geometric alternatives before im­
plementation , demand/capacity 
relationships, computer programs 
to optimize traffic signal settings or 
to control traffic signal systems, 
and electronics technology for 
highway communications and traf­
fic detection. 

Traffic Flow on Freeways 

The Florida Department of Trans­
portation has nearly completed the 
Surveillance and Control System for 
the Howard Frankland Bridge, 
which carries Interstate Route 275 
across Tampa Bay. This system will 
divert traffic to an alternative route 
as a strategy to relieve congestion 
on a major Interstate highway link. 
Following system acceptance by 
the State, an evaluation study spon­
sored by FHWA will be performed. 

The New York Department of 
Transportation has begun installa­
tion of an Integrated Motorist 
Information System (!MIS) to 
relieve traffic congestion in the 
Northern Long Island Corridor 
through the use of traffic 
surveillance, control, incident 
management, and traffic diversion. 
Construction is scheduled for com­
pletion in April 1985. In coopera­
tion with State and local transpor­
tation agencies, FHWA will spon­
sor a comprehensive evaluation of 
IMIS commencing in 1985. A report 
documenting the design of IMIS will 
be available in early 1983. (2C) 1 

' Numbers in parentheses refer to the 
FCP projects identified on page 31 . 

Traffic congestion upstream of 
bottlenecks is a major problem on 
freeways in many large cities . A 
recent study examined the poten­
tial of applying the ramp metering 
concept to freeway-to-freeway 
connectors and also to entire 
mainline freeway sections. A 
report has been prepared that 
gives guidelines on the appro­
priateness of the metering tech­
nique to improve traffic flow at 
bottlenecks downstream of the 
metering locations. 

Many new transportation system 
management (TSM) techniques 
have been used to increase the 
number of high-occupancy vehicles 
(HOV's). Most of the techniques 
require enforcement to insure that 
ineligible vehicles are excluded. 
The State of California has com­
pleted a study of enforcement and 
other factors affecting the opera­
tion of HOV projects. A report 
covering the effect of different 
enforcement levels and strategies, 
engineering features, and public 
education programs on violation 
rates for TSM projects involving 
HOV's will be available in 1983. (2P) 

Another report, titled "High 
Occupancy Vehicle Facility Devel­
opment, Operation, and Enforce­
ment" (Vols. I and II), provides 
guidance on the planning, design, 
and enforcement requirements for 
HOV facilities. The report is in-

Example of an HOV operation. 
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tended for traffic and design 
engineers, urban highway admin­
istrators, highway planners, traffic 
enforcement personnel, and other 
personnel responsible for HOV proj­
ects. A 2-day training course using 
this report is available from the 
National Highway Institute. Future 
revisions to this training course will 
take into account the California 
research described above. (2D) 

A comprehensive reference 
document, "Freeway Traffic Man­
agement Handbook," was com­
pleted that combines research 
results and practical experience on 
freeway traffic management. It pro­
vides guidance to highway agen­
cies in monitoring freeway traffic , 
developing freeway incident detec­
tion systems of various levels of 
sophistication, and implementing 
traffic diversion control. (2P) 

Motorist Information 
Systems 

Highway Advisory Radio (HAR) 
broadcasts traffic-related mes­
sages on frequencies at both ends 
of the AM band. A set of U.S. maps 
has been prepared showing where 
the two specific HAR frequencies 
can and cannot be used. These 
locations are restricted because 
either commercial stations broad­
casting on frequencies adjacent to 



In-vehicle receiver tor an Automatic Highway Advisory Radio system. 

HAR's, or Travelers Information 
Station broadcasters (National Park 
Service, Forest Service, Airports, 
Federal Aviation Administration , 
Coast Guard, etc.) using the same 
HAR frequencies, are nearby. 

A Highway Advisory Radio 
Message Development Guide has 
been developed to help station 
operators prepare HAR messages. 
The guide includes principles for 
constructing messages and exam­
ples of messages applying the prin­
ciples to specific situations. Exam­
ple messages are included for con­
struction zones, lane blockages, 
route diversions, special events in­
cluding parking control , inclement 
weather advisories, and tourist 
information. 

A prototype of an Automatic 
Highway Advisory Radio (AHAR) 
system has been developed for 
test and evaluation. The AHAR 
system uses roadside transmitters 
and in-vehicle receivers to auto­
matically provide hazard warnings, 
traffic advisories, or general tourist 

information to the motorist. The 
motorist can preselect the class of 
information to be received, for 
example, emergency, traffic advi­
sory, or "trip information." (2L) 

A Virginia Highway Planning and 
Research (HP&R) Program study to 
determine the extent to which 
drivers are confused by guide sign 
messages was completed. One im­
portant study finding was that 
drivers have trouble interpreting 
messages containing the word 
"next." The term "this exit" was 
favored by motorists for an exit 
ramp in full view. For references to 
two ramps, they favored the word­
ing "first" and "second." They 
were confused by, and strongly op­
posed, the use of the word "next" 
for these situations. 

The design and fabrication of the 
DOT/FHWA highway simulator was 
completed and it was delivered to 
the Fairbank Highway Research 
Station's new laboratory facilities. 
The simulator is to be installed and 
fully operational by summer 1983. 
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Initial studies will address the 
validation of simulator measures 
and a variety of human factors 
research problems. (2N) 

Metropolitan Traffic 
Management 

The use of traffic simulation 
models is an inexpensive and safe 
way to assess the effects of pro­
posed traffic control or geometric 
changes before they are imple­
mented. Various efforts are being 
conducted or have been completed 
to enhance the applicability of 
these models: 

• The traffic actuated signal 
logic in the microscopic urban 
network simulation model, 
NETSIM, has been updated 
and refined. 

• A series of tests of practical 
applications of the urban 
macroscopic traffic simula­
tion model , TRAFLO, has 
been initiated. The first test 
was in connection with the 
analysis of an urban freeway 
corridor in the District of 
Columbia. 

• An integrated traffic data 
system is being developed to 
facilitate the application of 
these models (and signal 
optimization programs) by 
reducing the cost and time re­
quired to prepare data input, 
make computer runs, and use 
the output. (2K) 

A National Cooperative Highway 
Research Program (NCHRP) study 
has been initiated to prepare a new 
Highway Capacity Manual for 
publication in late 1984 or early 
1985. Material produced by 
various FHWA and NCH RP studies 
will be incorporated into the new 
manual. One of the FHWA studies 
will contribute a new procedure for 
estimating the capacity and quality 
of flow on urban arterials. Field 
data have been collected on 650 
arterial segments throughout the 
continental United States. The 
data are being used to develop the 



numerical relationships on which 
the procedure will be based. An in­
terim finding concerned the pas­
senger car equivalents (PCE's) of 
trucks on urban arterials: A truck's 
effect in the traffic stream is 
equivalent to up to 1.5 cars overall, 
and up to 2.5 cars at the intersec­
tions. 

A new method to determine the 
capacity and level of service of in­
dividual signalized intersections 
was developed in an NCH RP study. 
Under a Kentucky HP&R study, 
data on saturation flow on intersec­
tion approaches have been col­
lected, reduced, and analyzed. 
Factors affecting saturation flow 
were identified and quantified in 
the analysis. (2M) 

Several computer programs 
have been developed over the 
years to optimize traffic signal tim­
ing in various applications. Work in 
this area this year included the 
following: 

• A new demand-responsive 
isolated signal control 
strategy using dynamic pro­
graming techniques has been 
extended to arterials by the 
development of a way to coor­
dinate signals that use this 
strategy. The coordination 
scheme allows the controller 
at each intersection to include 
in its calculations the effect its 
action will have on down­
stream intersections. (2M) 

• Training courses were started 
for users of the Arterial 
Analysis Package, a new com­
puter program that combines 
the most popular and useful 
computer programs for signal 
timing and traffic analysis on 
arterial streets: TRANSYT, 
PASSER II, and SOAP. (2M) 

• The Signal Operations 
Analysis Package (SOAP) was 
updated as SOAP 82. Florida 
Department of Transportation 
is testing it and has prepared 
a user manual and software 
documentation. SOAP has 

been one of the more popular 
signal timing packages 
because its input structure is 
simple and it is easy to use. 
SOAP 82 further streamlines 
the package and improves its 
estimates of delay and stops 
for oversaturated intersec­
tions. (20) 

• The current improved version 
of the urban network SIGnal 
OPtimization program, 
SIGOP-III, has been field 
tested and is now operational. 
Preliminary releases of the 
software were made available 
to several jurisdictions and 
consultants. The software and 
related documentation are ex­
pected to be distributed in 
June 1983. (20) 

• MAXBAND, a program 
developed for determining 
traffic signal settings along 
arterial streets, is now being 
distributed to and used by 
various highway agencies. It 
uses mathematical program­
ing techniques to maximize 
the green time available to 
platoons of vehicles moving 
along the arterial. (9B) 

• Another signal setting 
method, also based on math­
ema ti ca I programing but 
minimizing vehicle delay, has 
been developed, called 
MINDELAY. (9B) 

Other computer programs are 
used to actually operate traffic 
signals in real time: 

• A report summarizing the 
capabilities of the New York 
Isolated Traffic Actuated Pro­
gram (ITAP) was distributed 
by FHWA's Region 12 as a 
State Techshare Report. ITAP 
is a very flexible program for 
the control of isolated traffic 

2 FHWA's Region 1 includes Connecticut, 
Maine, Massachusetts, New Hampshire, 
New Jersey, New York, Puerto Rico, Rhode 
Island, Vermont, and the Virgin Islands. 

10 

actuated signals. The user 
can assign detectors to 
phases and control the as­
signment of phase sequenc­
ing. ITAP works with the Type 
170 Traffic Signal Controller 
System. (20) 

• User manuals and software 
documentation were prepared 
tor the Basic Signal System 
(BASYS) and Eureka Dis­
tributed Multi-Level System 
(DMLS) control software. The 
BASYS software has been 
tested tor 1 year at 12 field in­
sta II at ions in California. 
BASYS is a simple traffic­
responsive signal control 
system, which operates with 
the New York/California Type 
170 Traffic Signal Controller. 
BASYS is intended as a 
simpler system for cities that 
cannot afford the sophistica­
tion of an Urban Traffic Con­
trol System (UTCS). A year of 
field testing of the Eureka 
DMLS software has begun in 
Eureka, Calif. The Eureka soft­
ware distributes the intelli­
gence of a control system 
down to area masters and the 
local intersection. This 
reduces communications 
costs and allows the dis­
tributed system to act as its 
own backup in the case of 
communications failures. (20) 

• The UTCS first generation 
enhanced software was suc­
cessfully tested in Broward 
County, Fla. The enhance­
ments included the addition of 
new features, deletion of 
others, and reprograming to 
make the program easier to 
use. A pilot installation is be­
ing tested in Birmingham, Ala. 
(20) 

• Guidelines were developed 
for operator intervention in 
computer-controlled signal 
systems using computer 
graphics displays. (9B) 



Other Activities 

Representative vehicles are be­
ing field tested to determine ac­
curate fuel consumption and emis­
sion data for a range of operating 
conditions (speeds and accelera­
tions). The results will be used to 
update fuel consumption and emis­
sion tables in traffic optimization 
and simulation models. (2K) 

Limited field tests of the Wide 
Area Detector System (WADS), a 
system combining TV surveillance 
with automatic image processing, 
have been performed. The tests 
demonstrated the progress to date 
and identified remaining problems. 
Plans are being made to partic­
ipate with industry in the next 
development phase. Also, the 
market and performance require­
ments for various types of WADS 
applications will be examined in 
more detail. (2L) 

The SYNCHROCHECK-Traffic 
Offset Timer, developed by FHWA 
staff, will aid traffic engineers and 
signal technicians with the tedious 
task of checking coordinated traf­
fic signal systems. The SYNCHRO­
CHECK is especially tailored for 
the traffic engineer as an inspec­
tion aid to improve the efficiency 

and accuracy of measuring timing 
parameters in traffic signal 
systems. The device is currently 
being field tested and evaluated in 
seven jurisdictions. Preliminary 
results indicate that by using the 
SYNCHROCHECK, signal systems 
can be checked in about one­
quarter the time required for 
checking with stopwatches. (20) 

The Traffic Evaluator System 
(TES), when deployed on a street 
or freeway, automatically records 
many important traffic flow 
measures. New computer soft­
ware for the TES, which will greatly 
improve the system's utility, has 
been completed. (2P) 

The TRAF traffic simulation 
system has been expanded with 
the addition of two-lane rural road 
traffic simulation logic (ROADSIM). 
The TRAF system also contains the 
logic for simulating traffic on urban 
streets and freeways at several 
levels of detail. When completed, 
TRAF will be a single source for 
almost any type of traffic simula­
tion needed to analyze the effect of 
highway design and traffic controls 
on traffic operations. (98) 

SYNCHROCHECK-an aid for checking coordinated traffic signal systems. 
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Looking Ahead 

Traffic operations activities in 
the Federally Coordinated Pro­
gram will continue to focus on in­
creased efficiency of existing 
facilities, reduced energy con­
sumption, and the effects of a 
changing vehicle fleet. The goal 
will be to provide lower cost, less 
labor-intensive methods of traffic 
control, taking advantage of ad­
vances in smaller, faster, and less 
costly computing and control 
equipment. 



Environment 

In its environmental research 
and development program, the 
Federal Highway Administration 
(FHWA) focuses on minimizing the 
impact of highways on the sur­
rounding environment and pro­
tecting motorists from various en­
vironmental hazards. Some en­
vironmental impacts and hazards 
are highly visible and easily de­
fined, while others are subtle and 
less tangible. Because uncon­
trolled impacts can be costly, 
potential impacts must be iden­
tified to avoid or minimize harm to 
the environment. FHWA environ­
mental research and development 
addresses a broad range of con­
cerns including water and air 
quality, noise abatement, ecolog­
ical problems, and socio-economic 
factors. 

Water Quality 

An ongoing major research pro­
gram is determining the impacts of 
the highway system on water 
resources and developing 
methods to minimize or eliminate 
negative impacts. A four-phase 
program to identify and minimize 
the impact of highway operation on 
our water resources is into the 
fourth phase. Phase 1 identified 
pollutant constituents in highway 
runoff. This research is doc­
umented in a six-volume report 
series. Phase 2, now being com­
pleted, is identifying the sources 
and migration paths of the highway 
runoff pollutants. Phase 3, initiated 
in 1980, is determining the effects 
of highway runoff pollutants on 
receiving waters through extensive 
in-stream monitoring and ecolog­
ical sampling. The information ob­
tained in the first three phases will 
be used in Phase 4 to develop 
abatement technology and pro­
cedures. 

A research study to synthesize 
the management options and ef­
fectiveness of available mitigation 
techniques for controlling highway 

Current research is quantifying the in-stream effects of highway runoff on aquatic 
ecology. 

runoff pollution was initiated in 
1982. Research was also initiated 
to determine the impacts of high­
way maintenance on water quality. 
This research will also identify ef­
fective mitigation measures and 
alternative practices to minimize 
impacts. 

A training course on design and 
operational guidelines for safety 
and rest area water supply and 
wastewater treatment, which was 
developed from FHWA research in 
this area, continues to be con­
ducted by the National Highway In­
stitute. Also, limited research on 
the effects of recreational vehicle 
wastes on rest area wastewater 
treatment and disposal facilities is 
continuing through the Highway 
Planning and Research (HP&R) 
Program. 

FHWA began its study of high­
way impacts on wetlands in 1977. 
Since then, several small studies 
and implementation projects have 
collated and disseminated what 
was already known on wetlands. In 
November 1982, FHWA completed 
a significant study to develop "A 
Method for Wetland Functional 
Assessment." A two-volume report 
presents a state-of-the-art review of 
wetland functions and provides a 
rapid assessment method for 
screening functional values of 
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wetlands. The manual uses the U.S. 
Fish and Wildlife Service classifica­
tion system and can be applied to 
all types of wetlands. The method 
can evaluate the importance of a 
single wetland or compare several 
wetlands. It is useful for determin­
ing route location and evaluating 
mitigation alternatives. The devel­
opment of a training course on 
wetlands began in 1982. This train­
ing course will focus on use of the 
methodology for wetlands func­
tional assessment. An ongoing 
study in the National Cooperative 
Highway Research Program 
(NCHRP) is looking specifically at 

Wetland research is developing 
guidelines tor minimizing highway impacts. 



the impact of highway runoff on 
wetlands. Future research will 
focus on wetland hydraulics and 
how changes in hydraulics may 
affect wetland functions. (3E) 1 

Air Quality 
Research is underway to deter­

mine the effects of highways on 
vehicle energy and emission per­
formance. A laboratory dynamom­
eter and measurements of drive 
shaft torque are being used to 
determine fuel consumption and 
exhaust emission rates for a test 
fleet of representative vehicles. A 
series of applied external vehicle 
loads and speeds have been 
monitored to simulate a variety of 
highway conditions. Field trials are 
also being conducted using the 
same vehicles. Road conditions, 
time, vehicle speed, and drive 
shaft torque are recorded. A 
workable vehicle/highway per­
formance prediction algorithm has 
been developed using disag­
gregated data from "mapped" 
representative vehicles. The 
algorithm will produce aggregated 
values of fuel consumption and air 
contaminant emissions rates for 
standard driving cycles from traffic 
speed model data or observed traf­
fic speed data. 

A driver performance variability 
investigation has shown that ac­
tual fuel usage rate variations were 
three times greater than labora­
tory-measured fuel consumption 
rate variations for vehicle speed 
fluctuations. Laboratory dyna­
mometer test results have dem­
onstrated that vehicle rolling 
resistance increases as the exter­
nal load on the vehicle increases. 
This is a result of increased power 
losses to the driving tires. Rear­
wheel drive vehicles operating on 
flat curves had increased rolling 
resistance. For vehicles traveling 
at 72 km/h (45 mph), this resulted 
in fuel consumption penalties of 6 
percent and 13 percent at 0.1 g 
and 0.2 g lateral acceleration. 

' Numbers in parentheses refer to the 
FCP projects identified on page 31. 

TEXIN (Texas Intersection 
Model), an efficient highway air 
pollution model for locations near 
roadway intersections, was 
developed and validated for a 
variety of moderately developed 
commercial and residential plain 
terrain sites in California and 
Texas. TEXIN is a sequential model 
which analyzes traffic flow, 
predicts vehicle exhaust emission 
rates, incorporates downwind 
dispersion of air contaminants, 
and predicts near roadway loca­
tion air quality. 

The research report "A Prob­
abilistic Approach to Near Road 
Impact of Air Pollutants" was 
published this year. The research 
established a mathematical basis 
for the concept of statistical air 
quality modeling. The report 
documents the feasibility of using 
a probabilistic approach Jor 
estimating highway air quality 
impacts. 

Two major NCHRP reports were 
also published: "Estimating Ex­
ceedances and Design Values for 
Urban Ozone Monitoring Network 
Data" and "Methodology for 
Evaluating Highway Air Pollution 
Dispersion Models." (3F) 

Noise Abatement 

Enhanced design of noise bar­
riers continues as a means of 
achieving effective noise abate­
ment. To insure construction of the 
most cost-effective designs, 
OPTIMA, a barrier cost-reduction 
procedure, has been developed as 
a companion to the current FHWA 
Level 11 noise propagation-barrier 
attenuation prediction procedure 
called STAMINA 2.0. OPTIMA 
assesses trade-offs of noise reduc­
tion and barrier cost. Training 
courses and presentations on 
OPTIMA are being presented to 
highway personnel through the Na­
tional Highway Institute and FHWA 
Demonstration Projects Division's 
Project No. 938, Noise Barrier 
Design Optimization. 
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Research is underway to quan­
tify the effectiveness of optimized 
noise barrier design. Optimized 
barrier cross-sectional shape and 
absorptive treatment can improve 
barrier effectiveness at minimum 
cost. A standard test procedure for 
evaluating the acoustic effec­
tiveness of noise barriers is also 
under development. 

A recently completed highway 
construction noise model has been 
tested and evaluated successfully. 
This computer model assesses 
both the overall community impact 
and the individual effects of ac­
tivities during each phase of con­
struction. The construction noise 
model will be published during 
1983. 

Existing traffic noise prediction 
models incorporate many simplify­
ing assumptions. Because these 
assumptions have restricted the 
usefulness and accuracy of noise 
models, recent efforts have been 
devoted to modeling complex 
sites. A newly developed noise 
propagation-barrier attenuation 
prediction procedure accounts for 
variations in ground slope and ter­
rain cover through computer 
algorithms: The noise propagation 
algorithm that accepts site­
specific data to characterize 
ground absorption and vehicle 
heights, and a refined algorithm to 
describe sound attenuation over 
barriers. The improved accuracy of 
these combined algorithms will 
maximize barrier effectiveness 
under varied highway conditions. 
The model is undergoing final test 
and evaluation during 1983. 

A stop-and-go urban noise 
prediction model. that wilt account 
for vehicles accelerating at various 
rates through intersections is near­
ing completion. The propagation of 
noise through urban corridors and 
around corners of highway inter­
sections will be accounted for in 
predicting the noise level at ar­
bitrary receiver locations. 

Research also continues in devel­
opment of a Tire/Pavement Noise 
Assessment Procedure (TIP-NAP) 



Studies in noise abatement include construction noise prediction, urban noise 
prediction, and enhanced design of noise barriers. 

for cost-effective selection of quiet 
pavement designs based on site­
specific conditions and develop­
ment of design techniques to 
mitigate pavement-induced tire 
noise. (3F) 

Ecology 

FHWA's ecology program 
focuses on vegetation manage­
ment and wildlife ." Vegetation 
management research is con­
ducted primarily through the HP&R 
program and stresses develop­
ment of cost-effective procedures 
to insure a safe highway system 

with minimal environmental 
impact. The program includes 
studies on selection, establish­
ment, and maintenance of vegeta­
tion; improved procedures for 
maintaining vegetation in arid 
areas, including improved irriga­
tion practices; biological control of 
weed and insect species; optimal 
use of chemicals and mowing to 
control vegetation; and develop­
ment of new varieties of low­
maintenance vegetation. Regional 
technology transfer workshops on 
vegetation management will be 
developed during 1983. The first 
workshop wil l be held in New 
England and will focus on tech-

nology sharing by States in 
FHWA's Regions 1 and 3. 2 

A manual on "Wildlife Con­
siderations in Planning and Manag­
ing Highway Corridors" was pub­
lished . The manual discusses 
assessment of the impacts of 
highway construction and opera­
tion on wildlife as well as tech­
niques to incorporate wildlife con­
siderations in right-of-way manage­
ment. 

Wildlife research continues to 
focus on reducing vehicle colli­
sions with large game species and 
reducing highway system impacts 
on wildlife and wildlife manage­
ment. Although limited research is 
still underway on reducing colli­
sions with wildlife, the main 
emphasis is on implementing the 
results of completed research 
while investigating any promising 
new approaches. One area for 
future investigation is a device for 
detecting the presence of large 
animals in the right-of-way . If 
successfu l, this device could be 
coupled with motorist warn ing 
systems, reducing the need for 
deer fencing . (3F) 

Socio-Economics 

Socio-economic (SE) research 
addresses the prediction and treat­
ment of impacts from new highway 
construction or improvement proj­
ects on the social composition and 
economic vitality of communities . 
The goal of the research is to iden­
tify, evaluate, and disseminate 
good practices for SE impact 
assessment. 

Data requirements for various 
types and levels of SE impact 
analysis have been established. 
Many potential sources, such as 
information and opinion surveys, 
maps, census data, utility com­
pany records, and city directories, 
have been evaluated to determine 
which sources can supply requisite 

' Region 1 States are listed on page 10. 
Region 3 includes Delaware, District of 

The environmental research program includes the study of ways to reduce the impact of Columbia, Maryland, Pennsylvania, Virginia , 
highway operation on wildlife. and West Virginia. 
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data under various site-specific 
situations. Recommendations for 
collecting, locating, using, and 
displaying such data are being for­
mulated. 

Longitudinal studies are being 
performed to evaluate the appli­
cability and validity of the identified 
prediction techniques. The studies 
re-create highway construction 
projects, showing the actual 
changes in the economic and 
social structure of a community 
that occur during highway develop­
ment and after construction. Cur­
rent findings show that, outside of 
displacement, social and eco­
nomic impacts in a community 
tend to stabilize shortly after proj­
ect construction. The impacts are 
felt primarily during the highway 
development process. 

Citizen involvement programs 
are very helpful in identifying SE 

impacts, assessing their sig­
nificance, and resolving conflicts, 
but they must be designed and 
monitored properly if they are to be 
an effective part of an SE impact 
assessment process. A preliminary 
set of effectiveness measures has 
been developed to facilitate setting 
objectives, selecting citizen par­
ticipation techniques, recordkeep­
ing, and redirecting unsuccessful, 
ongoing programs. These meas­
ures are presently being tested and 
refined in-house. The refined 
measures will then be applied to ac­
tual projects to determine how well 
they can enhance citizen participa­
tion program design and implemen­
tation. Criteria to be employed will 
include reductions in project 
delays, increased efficiency in 
resource utilization, and enhance­
ment of agency credibility. 

No new research studies are 
planned in the socio-economic 
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area. It is felt that the dissemina­
tion of the results of the studies 
currently underway will adequately 
assist users in SE impact assess­
ment. Many of the problems and 
technological shortcomings 
associated with current applica­
tions of SE impact assessments 
are expected to be resolved 
through the current studies. (3H} 

Looking Ahead 

Future environmental activities 
in the Federally Coordinated Pro­
gram will continue to identify and 
evaluate highway elements that af­
fect the quality of our environment. 
New problems posed by the ever­
changing highway-environment 
relationship will be investigated to 
reduce adverse highway and traf­
fic impacts and protect the en­
vironment. 



Materials 
Federal Highway Administration 

(FHWA) materials research and 
development covers many areas, 
from exploring practical alter­
natives to chloride salts in deicing 
operations to developing better 
ways to clean structural steel 
before painting. However, all these 
activities have a single goal-to 
conserve scarce highway funds by 
devising ways to reduce main­
tenance requirements and 
substitute more cost-effective 
materials for the traditional 
materials used in highway con­
struction and maintenance. 

Alternate Deicers 

For the past 40 years, highway 
agencies have used rock salt 
(sodium chloride) and calcium 
chloride for highway deicing to 
maintain safe operation of roads 
and streets in adverse winter 
weather conditions. However, 
these deicers exact major penal­
ties. Chloride ion is a primary con­
tributor to the corrosion of steel 
reinforcing bars in portland 
cement concrete bridges, and the 
subsequent deterioration of the 
bridge members. Chloride ion also 
causes corrosion of the structural 
steel in bridges and other highway 
appurtenances and contributes to 
rusting of automobiles. Finally, 
deicing salts can enter surface and 
ground water in runoff and make it 
unhealthful for drinking. Chloride 
ion in runoff is also harmful to road­
side vegetation. 

In 1980, the chemical calcium 
magnesium acetate (CMA) was 
identified as an alternative to 
chloride deicing salts that was 
potentially nonpolluting and non­
corrosive and had similar deicing 
capabilities. During the past year, 
a comprehensive program has 
been conducted to develop eco­
nomical production methods for 
CMA, and to determine CMA's en­
vironmental acceptability and 
technical merits. 

The key to producing CMA 
economically is to reduce the cost 
of the acetic acid required in the 
production. (The simplest way to 
produce CMA is to react appro­
priate amounts of dolomitic lime 
and glacial acetic acid.) Most 
acetic acid produced in the United 
States is synthesized from petrol­
eum or natural gas feedstocks. The 
potential exists to produce acetic 
acid from the cellulose in biomass, 
at a lower cost than synthetic 
acetic acid, by a variety of proc­
esses such as fermentation, alka­
line fusion, and acid hydrolysis. 

Current research has examined 
the laboratory production of CMA 
by the anaerobic bacterial fermen­
tation of biomass to acetic acid, 
and reaction of the acetic acid in 
the fermentation medium with 
dolomitic lime. An economic 
analysis of producing CMA by this 
process indicates that it could be 
produced for $413 per Mg ($375 
per ton) using corn grain or syrup 
as the starting material compared 
with $600 per Mg ($545 per ton) 
using synthetic acid. 

A further laboratory assessment 
of the probable environmental con­
sequences of using CMA for deic­
ing is also underway. The toler­
ance of selected fish species, 
macro-invertebrates, zoo- and 
phyloplankton, and a wide variety 
of plant species to CMA and 
chloride salt controls is being 
determined. The results to date 
confirm and expand upon the 
previous research on CMA. 

Work is also in progress on the 
production of 180 Mg (200 tons) of 
CMA for delivery to two or three 
States in the winter of 1982-83. 
This CMA is being produced by the 
reaction of synthetic acetic acid 
with dolomitic lime. The material 
will be used in field evaluations to 
gain operational experience with 
CMA and to gage its effectiveness 
compared to rock salt. (4L) 1 

' Numbers in parentheses refer to the 
FCP projects identified on page 31. 
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Corrosion Control 

As discussed above, chloride 
deicing salts cause severe struc­
tural damage to bridge decks by 
promoting the corrosion of steel 
reinforcing bars. The structural 
steel in bridges and other highway 
appurtenances is also subject to 
corrosion by chloride salts as well 
as by air pollutants found in major 
metropolitan areas. 

Work is in progress to identify 
methods and materials, compatible 
with environmental and other 
restrictions, that will improve the 
control of corrosion on exposed 
highway structural steel. The PACE 
(Performance of Alternate Coatings 
in the Environment) program, spon­
sored by 25 States and FHWA, is 
evaluating a large number of water­
borne epoxy coatings and high 
solids or waterborne versions of 
chlorinated rubber, urethane, vinyl, 
and acrylic coatings on test panels 
prepared for outdoor exposure and 
salt-fog exposure. In addition, 
coatings for previously painted sur­
faces are now being tested on both 
blast-cleaned and rusted, handtool­
cleaned panels. 

Research is also in progress on a 
multiphase study of improved field 
reliability of high performance 
coatings. Current practices asso­
ciated with these coatings (such as 
zinc-rich primers, vinyls, epoxies, 
and urethanes) have been examined 
and the current best technology 
determined. For example, field top­
coating of inorganic zinc primers is 
often plagued by excessive bub­
bling and blistering of the topcoat 
and specially designed intermed­
iate coats. Many possible causes 
for this condition have been iden­
tified-high temperature, poor 
application procedures, and ex­
cessive zinc-rich thickness-and it 
appears the best method to qualify 
these products is to supplement 
laboratory testing of performance 
characteristics with field testing. As 
another example, the inspection 
function, so critical in the use of 
high performance coatings, was 



Rating some of the 5,000 panels on outdoor exposure as part of the PACE project. 

generally found to be lax. The 
primary reason for this situation 
appeared to be a lack of procedural 
definition of the inspection tasks. 
Inspection can be improved by 
designing inspection tasks in 
accordance with human resource 
engineering and defining work 
quality and acceptance in terms of 
statistical quality control. 

Another study is attempting to 
determine the need for and identify 
alternative coatings that can be 
used on inadequately cleaned 
metal surfaces on bridges. This 
situation arises where sand· 
blasting is prohibited (for example, 
urban or environmentally sensitive 
areas) or budget and manpower 
limitations preclude as complete a 
surface preparation as might be 
desirable. Information on over 100 
specialty coatings supposedly de· 
signed for use over poorly cleaned 
steel has been collected. Based on 
data gathered about these prod­
ucts, most commercially available 
coatings can be classified as pro­
viding protection by impregnation 
of rust, that is, the binder 
penetrates the porous rust and 
bonds directly to the steel surface, 
encapsulating the rust particles as 

a harmless pigment or particle in 
the paint. A detailed program for 
evaluating these specialty coatings 
in the laboratory and outdoors has 
begun. 

Work has progressed on a Na• 
tional Bureau of Standards (NBS) 
study to assess accelerated corro­
sion and durability tests and failure 
detection techniques for structural 
steel coatings. As reported last 
year, commonly used accelerated 
tests, including salt spray and 
cyclic weathering, were found to 
give results that correlate poorly 
with actual service performance 
and are seldom reproducible. 
Thus, experienced users of coating 
systems rely on long term outdoor 
exposure results and consider 
short term results as supporting 
evidence only. This situation 
places smaller producers and 
users at a disadvantage by requir­
ing very long qualification times for 
new coatings. 

Therefore, NBS is investigating 
alternative approaches for short 
term testing. Although most people 
think of accelerated tests for 
coatings performance as tests in 
which the exposure conditions are 
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accelerated, acceleration can also 
be achieved by early failure detec­
tion or a combination of early 
failure detection and accelerated 
exposure. Along with reliability 
analysis for predicting coating life, 
NBS has investigated early failure 
detection using infrared thermog­
raphy (IRT). 

IRT is based on the phenomenon 
of emission of radiation. For struc­
tural steel, IRT detects the dif· 
ference in emissivity of uncorroded 
iron and its corrosion products. 
These differences appear in the in­
frared region of the spectrum as 
differences in temperature. An im­
portant benefit of thermography is 
its nondestructive nature; this 
characteristic permits the monitor­
ing of exposed test panels through 
their useful life. This study has 
demonstrated that IRT can detect 
corrosion beneath a pigmented 
coating-corroded areas appear 
as hot spots compared to the steel 
surface. In addition, computer 
techniques have been developed 
to digitize the IRT data, allowing 
the quantitative measure of the 
percentage of rust on a steel sur­
face and its growth with time. 
Further development of these 
methods of early detection will 
depend on the interest shown by 
the highway community. 

An effort to evaluate the adapt· 
ability and usefulness of the 
bridge corrosion cost (BCC) com­
puter simulation model as a real· 
world management tool is under­
way by Florida Department of 
Transportation. Its goal is to use 
the BCC model to aid in long term 
(5 years or more) planning of 
bridge maintenance. As originally 
developed, the model is a theo­
retically-based tool for predicting 
the cost of repainting a bridge 
structure at various repaint inter­
vals. Initial evaluation of the model 
yielded agreement within about 20 
to 25 percent when comparing 
predicted costs with actual costs 
for painting bridges in several 
States. 



A steel panel coated with white paint appears perfect to the naked eye. However, by 
using infrared thermography, rust on the steel surface is evident (lighter areas). 

Overall view of bridge deck at New Columbia, Pa. Platinum anodes were laid in precut 
slots backfilled with conductive polymer concrete. 

Florida DOT has concentrated on 
using the model to calculate total 
costs of painting a bridge. Actual 
painting costs of approximately 100 
recently painted bridges were used 
to refine the model; it was found 
adding several parameters to the 
model would improve its accuracy. 
These parameters include varia-

tions in crew sizes during painting, 
labor rates, rigging costs, and traf­
fic control. Although allowing a 
wider range of values for these 
parameters increases the complex­
ity of the BCC model, the advantage 
of obtaining more precise costs far 
outweighs the added difficulties 
and increases greatly the practical 
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value of the BCC model as a man­
agement tool, both for long term 
planning and day-to-day operations. 

In a Highway Planning and 
Research (HP&R) Program study, 
California DOT has work underway 
to develop a waterborne coating 
system with performance equiv­
alent to the standard solvent-borne 
basic-lead silicochromate system. 
Laboratory work indicates that 
acrylic and styrene acrylic emul­
sion paints can meet the co­
solvent emission limits mandated 
by State regulations. Field ex­
perience with these paint systems 
is extensive; since 1979 more than 
25 bridges in California have 
received waterborne coating 
systems (including approximately 
one-half of the bridges painted in 
1980 and 1981). The early applica­
tions were in areas with mild 
weather conditions where the 
solvent-borne lead-containing 
systems being replaced had a 
service life of 20 years. Future 
applications of the waterborne 
systems on coastal bridges will 
provide a more severe test of their 
performance capabilities. (4J) 

Several new efforts were in­
itiated in research to prevent or 
ameliorate corrosion of reinforcing 
steel in bridge decks. One effort 
involves the development of a total 
overlay configuration. It is con­
cerned with the further develop­
ment of electrically conductive 
polymer concretes, initially 
formulated by FHWA, for use on 
bridge decks as part of a cathodic 
protection (CP) system. Pilot testing 
of promising resins and fillers on 
two 9.3 m 2 (100 ft 2

) sections of 
bridge deck test slabs using both 
the premixed and built-up tech­
niques and development of a gas 
permeable conductive polymer 
concrete are underway. 

Significant emphasis is being 
placed on using nonoverlay CP 
systems in bridge and parking 
decks. The CP system is placed in 
slots cut in the deck surface. The 
first full-scale field use of a system 
of this type was in June 1982 on a 
Pennsylvania bridge deck. Con-



struction went quite smoothly and 
after several months under traffic, 
no deterioration of the slot backfill 
material is evident. 

An evaluation of the effec­
tiveness of CP systems on seven 
bridge decks in California was con­
cluded. The systems were installed 
in 1973 and 197 4 and all used the 
more conservative 850 mv polar­
ized potential for the cathodic pro­
tection. In general, the concepts 
and installations of CP on bridge 
decks have proven successful ; 
rectifiers on the majority of the 
decks required upgrading to 
achieve the desired 850 mv poten­
tial. It is interesting that the natural 
response of a conventional rec­
tifier to varying bridge deck 
resistance (produced by variations 
in temperature and moisture) pro­
vides adequate control of the CP 
current. 

A study on the chloride 
permeability of concrete surface 
coatings and penetrants was com­
pleted. In a screening procedure, 
102 mm (4 in) concrete cubes were 
immersed in 15 percent sodium 
chloride solution. Weight change 
and chloride content were the 
evaluation criteria. The weight 
change monitoring also provided 
information on the vapor transmis­
sion characteristics of the sealed 
concretes. Many materials, in­
cluding boiled linseed oil, were 
found to be ineffective in reducing 
the water absorption and chloride 
intrusion characteristics of con­
crete subjected to saltwater soak­
ing. However, certain specific for­
mulations of different chemical 
materials exhibited excellent per­
formance. (4K) 

Substitute Materials 
Study continues on using chem­

ically-modified sulfur (Sulphlex) 
binders in highway construction. 
The final Sulphlex test pavement 
sections were constructed this 
year. In Arizona, a Sulphlex overlay 
was placed on U.S. 70 near Safford; 
in Texas, a Sulphlex chip seal was 
constructed on the 1-1 0 service 

road north of San Antonio. These 
pavement sections will be moni­
tored for durability and perform­
ance for 2 years. Sulphlex pave­
ments constructed in 1980 and 
1981 in North Dakota, Pennsyl­
vania, and Michigan show distress 
such as raveling and thermal and 
reflective cracking. The Sulphlex 
pavements built in southern cli­
mates appear to be suffering little, if 
any, distress. 

Laboratory work continued on 
Sulphlex mix and structural design 
methods, chemical characteriza­
tion and quality control, environ­
mental and safety assessments, 
development of new binders with 
improved engineering properties, 
and process design for Sulphlex 
binder production. (4G) 

Pavement Subgrades 

A comprehensive evaluation of 
existing methods for assessing the 
frost susceptibility of soils was 
recently completed. None of these 
methods has proven to be the 
universal test for determining the 
frost susceptibility of soils. Three 
of the methods were rated as wor­
thy of further study and possible 
validation. A new test method was 
also developed incorporating the 
best features and excluding the 
known imperfections of some of 
the present tests. Two field test 
sites were constructed and actual 
frost action performance data 
were obtained. The four candidate 
methods were used to test the 
subgrade soils at each field site. 
The most efficient method will be 
selected from the results of a com­
parison between predicted and 
measured performance. (4D) 

Bridge Foundations 

A recent study to determine 
future highway bridge foundation 
needs resulted in the following 
estimated distribution of founda­
tion types for bridges to be con­
structed in the next 15 years: Pile 
foundations-70 percent; spread 
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footings-24 percent; drilled 
shafts-5 percent; caissons and 
other-1 percent. 

A related study showed that 
significant savings can result from 
using existing foundations in 
bridge rehabilitation projects, 
provided that geometric configura­
tions and waterway requirements 
are adequate. Methods for eval­
uating and strengthening bridge 
substructures and foundations 
were developed. 

A prototype instrument has been 
developed for measuring lateral 
stresses in soils. Currently it is 
being modified to provide direct 
measurement of effective stresses 
and to simplify testing procedures. 
It will be developed further and 
validated through a series of field 
tests at sites where structure per­
formance data have been taken. 

A new contract research study 
has been initiated to review the 
state of the practice and develop 
improved procedures for designing 
spread footings for highway struc­
tures. 

Instrumented pile foundation under con­
struction in cohesionless soils, West Seattle 
Freeway bridge replacement project. 



A comparison of design predic­
tions with measured field perform­
ance will be based on a compre­
hensive data collection, storage, 
and retrieval system to be devel­
oped specifically for highway 
bridge foundations, with special 
emphasis on spread footings. The 
system will be refined and verified 
by monitoring 1 O bridges for 2 
years. Risk analysis techniques 
will also be used to improve the 
prediction methods. 

A staff study to obtain informa­
tion on the safety, reliability, and 

cost-effectiveness of existing 
bridge spread footing foundations 
was completed. The results in­
dicated significant cost savings 
may be realized from using spread 
footings instead of pile foundations 
where soil and site conditions per­
mit. 

Construction is beginning on 
outdoor test pits for a scale model 
foundation pile research facility at 
the Fairbank Highway Research 
Station, McLean, Va., to expand on 
laboratory scale model studies 
presently underway. Model study 

20 

findings are being correlated with 
other full-scale instrumented pile 
studies to establish optimum 
model scale factors. (4H) 

Looking Ahead 

Future FHWA materials 
research will continue to expand 
the knowledge of material proper­
ties, improve the use and durability 
of existing materials, and develop 
new materials to decrease high­
way construction costs and extend 
maintenance-free operation. 



Structures 

The Federal Highway Admin­
istration (FHWA) structural 
research and development pro­
gram provides for increased serv­
ice life and efficiency of pave­
ments, bridges, tunnels, and 
drainage structures of both present 
and future highways. Structural 
elements of deteriorating roadway 
systems are being upgraded by the 
implementation of new technology 
for cost-effective rehabilitation. 
Advanced techniques are being 
developed for protecting structures 
on all highway systems against the 
extreme forces of flood, earth­
quake, and wind. 

Highway Pavements 

A computerized economic anal­
ysis program, EAROMAR, was 
developed for estimating the 
economic impacts of different 
levels of maintenance and rehabil­
itation activities on different pave­
ment types and environments. It 
also can be used to determine the 
optimum balance of capital and 
maintenance costs for pavements 
under various traffic conditions. 
EAROMAR is currently being used 
to develop a framework for "Pave­
ment Type Selection" based on life 
cycle costs. 

The design and construction of 
prestressed pavements have been 
of interest in the United States 
since the early 1970's because of 
the potential savings in materials 
and the potential for improved per­
formance at lower cost. Because 
of the benefits of these type 
pavements, detailed design pro­
cedures were developed in an 
FHWA contract study. In another 
study, a panel of highway research 
engineers inspected the condition 
of prestressed pavements con­
structed in Virginia, Pennsylvania, 
Mississippi, and Arizona. Based on 
their observations, the panel con­
cluded that prestressed pave­
ments are a viable alternative to 
conventional pavements. All of the 
prestressed pavement projects 
with concrete slab thicknesses of 
only 152 mm (6 in) performed ade­
quately and competitively with 203 
to 254 mm (8 to 1 O in) conventional 
concrete pavements, based on 
similar environmental conditions 
and serviceability requirements. 
Savings in reinforcing steel are 
also realized because, although 
the product used for prestressing 
is more expensive than that for 
ordinary rebars, prestressed pave­
ments require only 1.33 kg/m 2 

(2.25 lb/yd 2) of reinforcing steel 
compared to 8.9 to 11.0 kg/m 2 (15 
to 20 lb/yd 2) for continuously rein­
forced concrete pavements. The 
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Typical prestressed pavement design. 
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final report for this study presents 
the details of construction, post­
tensioning procedures, and the ex­
pansion joint design for the four 
projects. 

Environmental effects contribute 
greatly to pavement deterioration. 
Reducing or eliminating the effects 
of the extreme variations in temper­
ature and moisture to which a pave­
ment is subjected will decrease 
maintenance costs and increase 
the service life of the pavement. To 
accomplish this, new premium 
pavement design procedures have 
been developed for flexible, plain 
jointed rigid, composite, and con­
tinuously reinforced concrete pave­
ments. These design procedures 
are currently being compiled into a 
handbook that will be published dur­
ing 1983. (SE) 1 

A major drawback to effective 
pavement design is the lack of 
practical procedures to determine 
the consequences associated with 
various design strategies, in terms 
of agency and user costs. Analyses 
and procedures, based on modern 
pavement management concepts, 
are being developed so the best 
possible use of highway funds can 
be made to provide serviceable 
pavements on a continuing basis. 
These procedures will assist high­
way agencies in making realistic 
estimates of future pavement 
deterioration so maintenance and 
rehabilitation costs can be 
budgeted over the pavement's life 
cycle. Along with the development 
of pavement management strate­
gies, this study will emphasize 
Long-Term Pavement Monitoring 
Studies. These studies will produce 
a data base that can be used to 
develop the necessary relation­
ships for cost allocation and other 
planning needs, such as program­
ing funds and prioritizing projects. 
An initial pilot study is planned for 
about 80 test sections in eight 
States. (SN) 

1 Numbers in parentheses refer to the 
FCP projects identified on page 32. 



Bridge Superstructures 

Research and development 
activities on bridge superstructures 
are providing ways of extending the 
service life of existing bridges, 
making bridge construction and 
rehabilitation more cost effective, 
and incorporating advanced struc­
tural material concepts in the 
design of new bridges. Major em­
phasis is being placed on improving 
existing design, fabrication, and 
erection techniques, and develop­
ing effective and realistic bridge 
steel fabrication quality control pro­
cedures. 

A study on structural connec­
tions for modular precast concrete 
bridge deck panels was completed. 
The study included the collection 
and assessment of information on 
current practice and structural 
laboratory tests on selected con­
nections. The performance of grout 
keys and transverse ties between 
deck elements and a method for 
connecting precast concrete deck 
panels to prestressed concrete 
girders were evaluated. 

A recently completed research 
study determined the feasibility of 
establishing standards for certain 
types and sizes of segmental sec­
tions of prestressed concrete box 
girder bridges. Comments by 
Federal and State bridge offices, 
producers, and trade associations 
were solicited on current design 
and construction practices and on 
the research recommendations for 
possible standardization. The 
evaluation of the current state of 
the art of U.S. and Canadian prac­
tice identified conditions where 
standard sections could be used to 
improve the efficiency and econ­
omy of segmental bridge construc­
tion. (5K) 

Steel bridge fracture control 
design continues to be refined 
through the development of more 
effective and realistic guidelines for 
preventing localized failures that 
may lead to the collapse of bridge 
structures containing fracture 
critical members. 

Replacement of the deck on a through-girder bridge with reinforced concrete panels 
connected to the stringers to provide composite action. 

Current bridge structural inspec­
tion methodology is seeking to im­
prove the efficiency of corrective 
and preventive maintenance. A new 
FHWA inspection instrumentation 
system that uses the magnetic field 
disturbance technique to detect 
breaks in steel tendons in pre­
stressed concrete bridge members 
is undergoing further evaluation. 

A study to develop innovative 
methods of upgrading structurally 
and geometrically deficient through 
truss bridges was completed. The 
final report documents methods for 
economically and rapidly increas­
ing the roadway width, vertical 
clearance, and load-carrying 
capacity of these structures and 
discusses the cost effectiveness of 
upgrading versus replacement. 

Cooperative FHWA-State field 
studies are continuing on the use of 
new vehicle weigh-in-motion (WIM} 
instrumentation systems installed 
on bridges. Through these studies 
and concurrent FHWA contract 
research studies, the ability of WIM 
systems on bridges to provide ac­
curate moving vehicle weight data 
is being improved. A WIM system 
housed in a small van or trailer can 
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be operational at a bridge site in a 
few hours. (5L) 

Tunnels 

The new FHWA subsurface ex­
ploration system developed for use 
at proposed tunnel sites incor­
porates three sensing modes-re­
sistivity, radar, and acoustic-for 
obtaining geologic data from either 
vertical or horizontal boreholes. The 
elements of the system are encased 
in cylindrical probes operated from 
a Mobile Unit for Subsurface Ex­
ploration (MUSE) van that contains 
all guidance controls. Field data 
processing and data interpretation 
capabilities are to be installed in 
MUSE for translating the informa­
tion obtained from the probe sen­
sors to accurate portrayals of the 
subsurface geological formation 
and other physical phenomena en­
countered in the borehole. The 
probes, MUSE, and new data inter­
pretation techniques were demon­
strated in 1982 for logging a 305 m 
(1,000 ft) long horizontal under­
ground borehole at the Cumberland 
Gap National Park tunnel site in 
Kentucky. 



Starting the subsurface exploration sensor probes into the 305 m (1,000 ft) long 
horizontal borehole. 

A new study initiated in the past 
year on preventing and controlling 
fires in highway tunnels will include 
a summary and analysis of current 
practice and develop improved 
techniques for mitigating the ef­
fects of this potentially serious 
hazard. 

A research report was completed 
that describes improved design and 
control of grout treatment methods 
for upgrading weak or pervious soils 
prior to tunnel excavation. 

Research on methods of build­
ing concrete retaining walls in 

RESTRAINER 

(WITH GAP) 

ENERGY DISSIPATER OR STOPPER 

slurry-filled trenches prior to ex­
cavation for a cut-and-cover tunnel 
has shown their cost effectiveness 
and technical efficiency. To pro­
vide incentives for even wider use 
of the technique, an implementa­
tion report on the recent design 
and construction of two slurry 
trench walls on 1-75 in Atlanta, Ga., 
is in preparation. The walls will 
form permanent earth retaining 
structures after excavation for a 
depressed roadway section. (5B) 

BRIDGE SUPERSTRUCTURE 

SLIDING SUPPORT ISOLATOR 

SUPPORTING PIER OR ABUTMENT 

Ideal aseismic bridge bearing system. 
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Low-Volume Road Design 

Low-volume roads carry less 
than 400 vehicles per day but con­
stitute about 75 percent of the 
Nation's highway mileage. Guide­
lines were recently developed in 
three areas of low-volume road 
design and construction: Use of 
marginal materials, material re­
quirements, and design and con­
struction of low water stream 
crossings. Two major current 
research efforts on low-volume 
roads involve developing cost 
benefit data on commonly used 
soil stabilization methods and im­
proving the structural performance 
of segmental plate metal culverts 
connected through slotted bolt 
holes. (5M) 

Earthquake and Wind 
Resistance 

This research is concerned with 
identifying the characteristics and 
magnitudes of earthquake and wind 
forces on highway structures and 
developing methodologies for im­
plementing techniques to resist 
these forces and avert catastrophic 
collapse. It focuses on providing ad­
vanced structural design criteria 
and retrofit recommendations that 
can be specified by highway and 
bridge design engineers for improv­
ing the seismic and wind load 
response of both new and existing 
highway bridges, tunnels, and other 
structures. 

New seismic design guidelines 
for bridges have been developed 
and submitted to the Bridge Sub­
committee of the American Asso­
ciation of State Highway and Trans­
portation Officials for consideration 
and adoption. 

A study to develop new design 
concepts for fixed and expansion 
bearing devices on bridges to pro­
vide adequate superstructure 
restraint against earthquake­
imposed loading was completed. 



Ten expansion and seven fixed 
bearing concepts were identified, 
and analytical and experimental 
research was conducted on the two 
most promising concepts. Engi­
neering guides will be developed for 
the design and use of the bearing 
devices most able to reduce the 
vulnerability of bridges to earth­
quake damage. 

An FHWA-State cooperative 
research study of the aerodynamic 
response of the SO-year-old Deer 
Isle suspension bridge in Maine is 
continuing. Response data from 
the wind and motion measurement 
instrumentation in use on the 
bridge for the past year are being 
evaluated. A section model of the 
bridge is being studied in the 
FHWA wind tunnel. 

Another FHWA-State cooper­
ative research study involves 
assembly and installation of a new 
FHWA wind and motion measure­
ment instrumentation system on 
the recently completed cable­
stayed girder bridge over the 
Mississippi River at Luling, La. 
Section model studies of this 
bridge conducted previously in the 
FHWA wind tunnel provided essen­
tial data for the bridge designers. 

A research study to develop 
analytical procedures for eval­
uating the aerodynamic stability of 
long, slender, steel bridge columns 
with elastic end constraints was 
completed. The final report pre­
sents a method that takes into con­
sideration realistic column end 
conditions. (SA) 

Flood Hazards 

A large-scale laboratory study 
has been initiated to determine the 
damage that can be expected from 
flood overtopping of highway em­
bankments. Quantification of this 
component of risk analysis will 
greatly enhance the cost-effective 
design of highway stream cross­
ings. 

A research study has begun on 
the design of rock riprap for the 
protection of highway encroach­
ments on large streams. It will 
include field evaluations of per­
formance of existing design proce­
dures. 

Methods to assess stream 
channel instability and the potential 
problems encountered at highway 
stream crossings and flood plain 
encroachments are described in a 
recently published report. Channel 
instability is manifested as lateral 
bank erosion, progressive degrada­
tion of the streambed, or natural 
scour and fill of the streambed. 
Lateral stability is related to stream 
type. 

Laboratory scale model studies 
on the spacing, size, shape, 
permeability, and orientation of 
channel spurs are currently under­
way in a sand bed test facility. 
Based on these study results and 
field evaluation of spur perform­
ance, a manual will be prepared to 
provide guidance for the selection 
and design of various types of spur 
and jetty structures. 

Energy dissipation of culvert 
flow remains a complex and dif­
ficult problem. In an Ohio Highway 
Planning and Research (HP&R) 
Program study a laboratory in­
vestigation of precast concrete in­
ternal ring energy dissipators for 
culverts is being conducted. The 
purpose of the study is to expand 
the data base for different ar­
rangements of roughness rings 
and to develop structural and 
hydraulic design guidelines. 

A Texas HP&R study investi­
gated the hydraulic performance 
of safety grates over culvert open­
ings with varying degrees of clog­
ging from debris. The study also 
examined entrance losses (for 
both inlet and outlet control flow) 
for a culvert inlet design that is 
both flared and mitered to the em­
bankment slope. This combination 
is in common use but is not 
covered in hydraulic design cir­
culars. 
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An implementation package was 
developed to provide information 
on the design of pumping stations 
for highway storm drain systems 
where gravity flow is impossible or 
uneconomical. Discussions include 
pump station siting, hydrologic and 
hydraulic considerations including 
pump cycling, and operating details 
important to maintenance person­
nel. A complete guide specification 
is presented in the appendix. (SH) 

Looking Ahead 

New bridge and pavement 
design and rehabilitation tech­
no logy is being continually 
developed to provide enhanced 
cost-effective service performance 
of existing and future structural 
elements of the Nation's highway 
systems. The daily problems ex­
perienced by highway and bridge 
engineers in the field serve as con­
stant reminders of the need for con­
tinued vigorous structural research 
and development activity. 



Highway Construction 
Federal Highway Administration 

(FHWA) activities in highway con­
struction are directed toward 
research and development of new 
technologies to improve construc­
tion methods, quality of construc­
tion, productivity, and contract 
administration. Special attention is 
being focused on training for high­
way personnel as well as imple­
menting pavement management 
and construction engineering man­
agement systems. 

Construction Materials 
and Controls 

Recycling asphalt paving 
materials continues to grow as a 
major construction technique. The 
construction process, however, is 
generally considered more advanced 
than structural design methods, 
material testing procedures, and 
construction control specifications 
used for this process. Research in 
these areas will establish pro­
cedures necessary for optimum 
use of recycled asphalt pavements. 

A nationwide data bank on proj­
ects that use recycled asphalt pav­
ing materials is being developed. 
The data bank can be used to eval­
uate performance of the recycling 
processes, equipment, materials, 
design procedures, and pavement 
performance. 

Research is also underway to 
develop or modify existing paving 
mixture design procedures to pro­
duce durable recycled paving 
materials and establish criteria for 
mixture design procedures. The 
structural engineering properties of 
recycled bituminous paving mix­
tures are being characterized so 
State highway agencies can better 
design recycled pavement sections 
and predict their relative perform­
ance. 

A new study in FY 1983 will seek 
optimum mix designs for represen­
tative cold mix recycled bituminous 
paving materials. This study will 
also evaluate physical and chem­
i ca I behavior between aged 

Roller-mounted nuclear gage for monitoring asphalt concrete density and temperature. 

asphalts and recycling agents, in­
cluding high penetration asphalts. 
(6C) 1 

A program was initiated to im­
prove test equipment for construc­
tion quality control. The equipment 
should allow testing of new material 
as soon as possible after place­
ment, rather than days or weeks 
later when massive quantities have 
already been placed. The program 
activities include: 

• Developing a nuclear 
backscatter density gage that 
mounts on rollers used in 
asphalt concrete construc­
tion. The instrument gives the 
roller operator continuous 
feedback on the density and 
surface temperature of 
asphalt concrete during com­
paction and provides a per­
manent record of the final 
pavement density. 

• Fabricating a second genera­
tion prototype of the Con­
so Iida ti on Monitoring 
Device-a nuclear backscat­
ter density gage that mounts 
on a slipform paver and 
automatically and contin­
uously monitors the consoli­
dation of fresh portland 
cement concrete pavements. 

' Numbers in parentheses refer to the 
FCP projects identified on page 32. 
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• Developing equipment for 
monitoring the smoothness of 
newly placed concrete during 
paving operations. This 
equipment will provide 
immediate feedback and 
minimize the need for expen­
sive grinding of hardened 
concrete to meet smooth­
ness specifications. 

• Evaluating new methods for 
measuring the cement and 
water content of freshly mixed 
portland cement concrete by 
several State highway agen­
cies. (6F) 

The costs of quality control 
testing programs, as well as the 
high costs of pavement failures 
due to construction and materials 
problems, are leading highway 
agencies to take a new look at 
quality control specifications. 
FHWA has initiated a new re­
search project to develop spec­
ifications and test procedures that 
measure attributes which truly 
reflect performance. 

During the past year, a major at­
tempt to correlate the results of 
common field tests with the per­
formance of portland cement con­
crete pavements neared comple­
tion. Data from five States show 
that thickness, strength, and air 
content are the quality indicators 



that have the largest effects on per­
formance. 

Researchers also began assess­
ing the cost effectiveness of tests 
and sampling frequencies used in 
paving construction and materials 
quality control. The assessment will 
be based on the relationships be­
tween test results and perform­
ance, where available, and include 
such factors as initial cost and 
quantity of a product, criticalness of 
performance, and typical failure 
rates and variabilities encountered 
with the material. (6G) 

Pavement Construction 

Two workshops in Pavement 
Management (PM) were conducted 
this past year. Many PM topics 
were discussed (such as, data 
needs, pavement evaluation equip­
ment requirements, methods for 
pavement ratings, rehabilitation 
design procedures, and PM strat­
egies) and State and local highway 
agencies were able to exchange 
ideas and concerns about their 
pavement programs. A final 
workshop is planned in FY 1983. 

As more and more miles of the 
Interstate system and other high­
ways reach their design service 
lives, maintaining satisfactory 
serviceability is becoming an im­
portant problem. A recently com­
pleted study provides guidance on 
the design of flexible pavement 
overlays. Work on a rigid pavement 
overlay procedure is continuing, as 
is a study to develop improved 
treatments to reduce reflective 
cracking in asphalt concrete pave­
ment overlays. A final report on 
"Rigid Pavement Rehabilitation by 
Means Other Than Overlay" is 
being prepared. It will present data 
on various types of retrofit load 
transfer devices for jointed con­
crete pavements. Those showing 
promise were conventional dowels 
and a precast joint assembly. 

Work on improving subdrainage 
and shoulders of existing pave­
ments was completed and the 
results published in five reports. 

Reestablishing load transfer devices during rigid pavement repair. 

Trench in shoulder area with subsurface drainage pipe in place. 

This will provide the pavement 
engineer with a systematic means 
for determining whether existing 
pavement distress is related to 
poor drainage and recommenda­
tions for the most appropriate type 
of treatment. (6D) 

To help State highway agencies 
eliminate the causes of premature 
distress in rigid pavements and to 
improve design, construction, and 
maintenance procedures, research 
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is underway to (1) develop an 
optimized pavement joint design 
procedure using fewer dowels, 
shorter dowels, dowels with im­
proved coatings, and dowel place­
ment tolerance criteria to alleviate 
the rigid pavement joint problem; (2) 
prevent pumping of rigid pave­
ments by using laboratory and field 
evaluations as inputs for the design 
analysis; and (3) develop an im­
proved, practical, and implemen-



table procedure for the structural 
design of roadway shoulders. 

New research in FY 1983 will in­
clude a study to develop a practical 
and implementable structural 
design procedure for composite 
pavements. A number of States are 
experiMcing excellent perform­
ance from composite pavements, 
although the individual design ap­
proach varies from State to State. 
(6E) 

Methods of Construction 

Over the past 10 years, dryer­
drum mixing plants have been 
replacing conventional batch 
plants. However, there has been a 
growing concern about the quality 
of materials produced by these 
plants, especially with regard to 
long term properties/performance. 
An evaluation of paired projects in­
dicates that no significant long 
term performance differences 
exist between asphalt concrete 
mixtures produced by drum mix 
plants versus conventional plants. 
Performance indicators included 
measurements of bleeding/flush­
ing, raveling, rut-depth, cracking, 
roughness , and skid resistance . 
There is , however, evidence that 
the asphalt cement in mixtures 
produced by drum mix plants may 
harden or age faster in the field 
than the same materials produced 
in a conventional batch plant . On 
the other hand, initial asphalt 
cement hardening during mixing 
appears to be less in drum mix 
plants than batch plants. Many 
States have increased the 
minimum mixing temperature and 
decreased the permissible 
moisture content in the discharged 
mixture . 

Remova l of concrete from 
bridge decks prior to placement of 
polymer concrete overlays has 
been a serious problem for many 
years. Inadequate removal results 
in debonding. An airless shot 
blaster has been tried and results 
are promising. With this system 
steel shot is impinged onto the 

deck and the debris is vacuumed 
off; the steel shot is reclaimed and 
continuously recycled . Unlike 
sandblasting, there is no stray dust 
or cleanup and the technique is 
less dependent on operator profi­
ciency. The built-up polymer con­
crete overlays placed on two 
bridge decks using this technique 
have not shown signs of debond­
ing. (6H) 

Construction Personnel 

A nationwide survey conducted 
several years ago on premature 
failures in highway pavements in­
dicated that one of the contributing 
factors was the lack of experienced, 
trained inspectors. Often, the 
newer, younger, and more inex­
perienced individual on a construc­
tion project becomes the inspec­
tor. Obviously training is needed to 
provide qualified inspectors . 
Toward this goal, a technician­
level course in the basic principles 
and practices for quality asphalt 
concrete pavement construction 
has been developed. A similar 
course in portland cement con­
crete pavement is being 
developed. (61) 

Construction Management 

A quality assurance program 
that can be economically im­
plemented by small governmental 
agencies is being developed. A 
construct ion management system 
including design, construction, 
sampling and testing by inspec­
tors, and acceptance criteria is be­
ing established in Pulaski County, 
Ark. A general assurance program 
for other small governmental agen­
cies is also being prepared. 

A national pooled-fund study to 
develop guidelines for the admin­
istrative settlement of contract 
claims will be starting soon . 
Twenty-five States are par­
ticipating in this 2-year study to 
identify current methods and 
develop general guidelines for set­
tling claims and/or avoiding costly 
litigation procedures. 

The Department of Justice has 
been investigating bidding col­
lusion on highway construction 
contracts. In States where in­
vestigations have uncovered such 
practices, the costs to highway 
agencies have been extraordinary. 
A study to develop computer pro­
grams to detect bidding collusion 

Shot blast unit used to clean bridge decks. The vacuum and electric generator are not 
shown. 
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and unusual bidding patterns will 
be underway soon. In another 
study, factors affecting highway 
construction productivity will be 
identified. (6J) 

Special Asphalt Concrete 
Mixtures 

Since the early 1970's, a signifi­
cant amount of asphalt pavement 
distress has been observed on 
pavement projects. In most cases, 
the distress cannot be attributed to 
premature asphalt aging or struc­
tural weakness. Introduction of 
variant foreign and domestic base 
crude sources may have contri­
buted to changes in the chemical 
or physical nature of the asphalt 
being supplied to any given area. 
The resulting product is not 
necessarily inferior, but it is usually 
different from that previously sup­
plied. The chemical or physical 

nature of asphalt cement may need 
to be modified by additives or ad­
mixtures to optimize its compati­
bi I ity with available mineral 
aggregates. 

Research is underway to in­
vestigate the material and struc­
tural properties of asphalt-rubber 
materials. A pooled-fund study will 
determine the relationships among 
binder, mixture, and structural 
properties of asphalt-rubber 
systems and relate them to field 
performance. Appropriate 
specifications and recommended 
design and construction pro­
cedures for properly testing and 
handling the materials will be 
developed. 

Previous research indicates that 
lime is the most effective additive 
available as an antistrip agent in 
asphalt concrete mixtures. Re­
search to be initiated in FY 1983 
will include a study that will provide 
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recommendations on the most ef­
fective method for introducing lime 
into asphalt concrete mixtures. (6K) 

Looking Ahead 

Future construction research in 
the Federally Coordinated Program 
will focus on improving construc­
tion methods, quality, productivity, 
and contract administration. The 
overall objective is to provide stand­
ardized methods, procedures, and 
materials that will result in signifi­
cant reductions in highway con­
structicn costs through effective 
construction and management 
techniques. As in previous years, 
the guiding factors in selection of 
construction research activities will 
be unresolved problems identified 
in the research needs study 
documented in 1979 as well as new 
problems identified in future needs 
studies. 



Highway Maintenance 

The current annual expenditure 
for maintaining the Nation's 
highway system is approximately 
$14 billion, or about 27 percent of 
the total expended for highways by 
all levels of government. Virtually 
all of the $14 billion is spent by 
State and local governments, with 
more than one-half being spent by 
the local highway agencies. Con­
trasted with highway construction, 
where almost one-half of every 
dollar spent is for materials and 
supplies, maintenance activities 
are labor- and equipment­
intensive. In response to these 
concerns, Federal Highway Ad­
ministration (FHWA) maintenance 
research and development 
focuses on optimizing 
maintenance activities to reduce 
costs and manpower requirements 
and extending the effective service 
life of the highway facility. FCP 
Project 7A, "Improved Highway 
Maintenance Practices," is 
developing better ways for main­
taining highway pavements, road­
sides, and structures and improv­
ing traffic services. Project 7C, 
"Maintenance Management," is 
developing information systems to 
improve management of mainte­
nance resources and improve 
techniques for transferring mainte­
nance technology . 

Value Engineering 

Value Engineering (VE) is a 
unique approach to improving tech­
nology dissemination. Through VE 
studies, several highway agencies 
evaluate a selected maintenance 
activity to determine unnecessary 
and inefficient practices. Efforts are 
then directed toward optimizing the 
operations to save time and money. 
In the past year, VE studies on 
mowing and drainage maintenance 
were completed and reports on the 
studies were published. Studies 
were initiated on crack and joint 
sealing and on repairing guardrails, 
median barriers, and impact at-

Cleaning a ditch parallel to the roadway. 

Heater-mixer for supplying hot asphalt for pothole patching. 

tenuators. A new study extending 
the use of Value Engineering to the 
local level will be initiated in FY 
1983. Six medium-size cities in the 
Northeast will select a main­
tenance activity and perform a VE 
analysis to optimize expenditures. 
(7A) 1 

' Numbers in parentheses refer to the 
FCP projects identified on page 32. 
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Pavement Maintenance 

Colorado completed testing of an 
automated pothole patcher in 1981. 
The equipment performed satisfac­
torily and was recommended for 
use in rural and suburban areas. 
Negotiations for production of the 
patcher are underway between the 
equipment's designer and manu­
facturing firms. 



High-pressure water Jet removing bridge deck concrete. 

Guidelines on current pothole 
patching practices were prepared 
for highway maintenance person­
nel responsible for patching 
pavements. The techniques and 
materials presented have been 
developed by research and used 
successfully under various 
climatic and weather conditions. 

A high-pressure water jet for cut­
ting and removal of deteriorated 
concrete before patching or 
replacement has been developed. 
A prototype machine has been 
fabricated and was successfully 
field tested on a bridge deck in the 
fall of 1982. Research is underway 
to improve the performance of the 
cutting heads and increase the 
mobility and ease of operation. 

Research will be initiated in 
1983 to investigate the problems of 
patching high volume roadways. 
This research will attempt to 
develop methods for pavement 
patching that minimize traffic 
disruption while optimizing the 
effectiveness of the patch. (7 A) 

Technology Transfer 
Workshops 

Six States participated in a 
Maintenance Technology Transfer 
Workshop on "Snow and Ice Con­
trol" held in Homewood, Ill. This 
was the first in a series of planned 
workshops. These workshops are 
intended to bring State mainte­
nance engineers together to 
discuss common problems and 
share innovative solutions. The 
second Maintenance Technology 
Transfer Workshop, on "Pavement 
and Shoulder Maintenance," was 
held in Denver, Colo., in October 
1982. (7A) 

Calcium Magnesium 
Acetate 

A workshop to develop field test 
guidelines for evaluating Calcium 
Magnesium Acetate (CMA) was 
held in Kansas City, Mo., in 
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December. The workshop provided 
a forum for the 23 States partic­
ipating in the pooled-fund study to 
manufacture 180 Mg (200 tons) of 
CMA. (7A) 

Maintenance Management 

The concept of maintenance 
management systems has gained 
widespread acceptance by high­
way agencies during the last 
decade. Recently, emphasis has 
been placed on Equipment Man­
agement Systems (EMS). To help 
implement EMS, FHWA is sponsor­
ing informative EMS symposiums 
nationwide. The third symposium 
was held in May 1982 in Idaho. A 
final symposium is planned in 
California in 1983. (7C) 

Improved Transfer 
of Maintenance 
Technology 

Improving the transfer of 
maintenance technology is a high 
priority of the FCP Category 7. A 
study titled "Methods for Effective 
Transfer and Implementation of 
Maintenance Technology" was in­
itiated in FY 1982 to develop a 
technology transfer program best 
suited for the highway mainte­
nance research program. (7C) 

Looking Ahead 

New areas of emphasis in the 
highway maintenance program will 
include identifying and developing 
new techniques to disseminate in­
novative maintenance technology 
to users, particularly at the local 
level, and developing an interface 
for pavement management systems 
and maintenance management 
systems. 



Federally Coordinated 
Program Categories 
and Projects 

The major program areas are class­
ified into categories, each category 
is divided into projects, and each 
project is subdivided into tasks. In­
dividual studies within tasks are the 
smallest identifiable elements in the 
program. 

without charge, to highway-related 
agencies and universities. Re­
quests should be sent to the 
Federal Highway Administration, 
HRD-10, Washington, D.C. 20590. 

The structure of the Federally 
Coordinated Program provides a 
framework for classifying the major 
program areas and distinguishing 
the sub-elements of these areas. 

Progress reports of each project 
are prepared annually. While sup­
plies last, individual copies of these 
reports are available each January, 

FCP projects active in FY 1982 
are listed below. Numbers that 
follow projects indicate the page(s) 
in the preceding research sections 
of this report where project ac­
tivities are described. 

Page Page 

CATEGORY 1 IMPROVED HIGHWAY DESIGN AND Project J Practicality of Automated Highway 
OPERATION FOR SAFETY Systems 

Project A Traffic Engineering Improvements for Project K Metropolitan Multimodal Traffic 
Safety 7 Management 9, 11 

Project B Ride Quality of Commercial Motor Project L Detection and Communications for 
Vehicles, Truck Driver Performance Traffic Systems 8-9, 11 
and Traffic Safety Project M Arterial Flow and Control 9-10 

Project C Analysis and Remedies of Freeway Project N Improved Traffic Signing and Motorist 
Traffic Disturbances Information Systems 9 

Project I Traffic Lane Delineation Systems for Project P Improved Utilization of Available 
Adequate Visibility and Durability Freeway Lanes 8, 11 

Project J Improved Geometric Design 5 Project Q Exploiting New Technology to Improve 
Project K Accident Research and Counter- Performance and Reduce Costs of 

measure Effectiveness 4 Urban Signal Systems 10, 11 
Project L Improving Traffic Operations During 

Adverse Environmental Conditions 

Project M Operational Safety Improvements for CATEGORY 3 ENVIRONMENTAL CONSIDERATIONS 
Two-Lane Rural Highways 5-6 IN HIGHWAY DESIGN, LOCATION, 

Project N Safety of Pedestrians, Moped CONSTRUCTION, AND OPERATION 
Operators, and Bicyclists 6-7 Project E Reduction of Environmental Hazards to 

Project 0 Railroad-Highway Grade Crossings 6 Water Resources Due to the Highway 
Project P Visual Guidance for Night Driving 6 System 12-13 

Project R Speed Zoning and Control 7 Project F Pollution Reduction and Environmental 

Project S Cost-Effective Geometric Design for Enhancement 13-14 

Changing Vehicles and Limited Project H Social and Economic Concerns in 
Resources 5 Highway Development and Improve-

Project T Advanced Vehicle Protection Systems 4 ment 14-15 

Project U Safety Aspects of Increased Size and 
Weight of Heavy Vehicles 6 

Project V Roadside Safety Hardware for CATEGORY 4 IMPROVED MATERIALS UTILIZATION 

Nonfreeway Facilities 4-5 AND DURABILITY 

Project W Measurement and Evaluation of Pave- Project D Remedial Treatment of Soil Materials 

ment Surface Characteristics 6 for Earth Structures 19 

Project X Highway Safety Program Effectiveness Project G Substitute and Improved Materials to 

Evaluation 4 Effect Materials and Energy Conserva-
lion in Highways 19 

Project Y Traffic Management in Construction 
Project H Improved Foundations for Highway and Maintenance Zones 7 

Structures 19-20 
Project J Coating Systems for Controlling Carro-

CATEGORY 2 REDUCTION OF TRAFFIC CONGES- sion of Highway Structural Steel 16-18 
TION AND IMPROVED OPERATIONAL Project K Cost-Effective Rigid Concrete 
EFFICIENCY Construction and Rehabilitation in 

Project C Requirements for Alternate Routing to Adverse Environments 18-19 
Distribute Traffic Between and Around Project L Calcium Magnesium Acetate (CMA) as 
Cities 8 an Alternate Deicer 16 

Project D Priority Techniques for High Project M Ground Improvement for Highway 
Occupancy Vehicles 8 Construction 
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Page Page 

CATEGORY 5 IMPROVED DESIGN TO REDUCE Project G Performance-Related Specifications for 
COSTS, EXTEND LIFE EXPECTANCY, Highway Construction and Rehabilita-
AND ENSURE STRUCTURAL SAFETY lion 25-26 

Project A Improved Protection Against Natural Project H Methods of Construction 27 
Hazards of Earthquake and Wind 23-24 Project I Construction Personnel 27 

Project B Tunneling Technology for Future Project J Construction Management 27-28 
Highways 22-23 Project K Special Asphalt Concrete Mixtures 28 

Project E Premium Pavements for "Zero 
Maintenance" 21 

CATEGORY 7 IMPROVED TECHNOLOGY FOR 
Project H Protection of the Highway System HIGHWAY MAINTENANCE 

From Hazards Attributed to Flooding 24 Project A Improved Highway Maintenance 
Project I Improved Structural Design and Practices 29-30 

Construction Techniques for Culverts Project C Maintenance Management 30 
Project K New Bridge Design Concepts 22 

Project L Safe Life Design for Bridges 22 CATEGORY 8 DEMONSTRATION PROGRAM 
Project M Low Volume Roads 23 Project A Demonstration Projects 
Project N Pavement Management Strategies 21 

CATEGORY 9 RESEARCH AND DEVELOPMENT 
CATEGORY 6 IMPROVED TECHNOLOGY FOR MANAGEMENT AND COORDINATION 

HIGHWAY CONSTRUCTION Project A Highway Research and Development 
Project C Use of Waste as Material for Highways 25 Support Activities 

Project D Structural Rehabilitation of Pavement Project B New Concepts Development and 
Systems 26 Systems Characterization 10, 11 

Project E Rigid Pavement Systems Design 26-27 Project C Highway Safety Program Support 

Project F More Significant and Rapid Test Pro- Project D Feasibility of Advanced Technology for 
cedures for Quality Assurance 25 Highway Safety 
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Organizational 
Structure­
Offices of 
Research, 
Development, 
and Technology 

Reorganization 
In July 1982 the Federal 

Highway Administration (FHWA) 
Offices of Research and Develop­
ment were reorganized and renamed 
the Offices of Research, Devel­
opment, and Technology (RD&D. 
The purpose of the reorganization 
was to reflect changing programs 
and priorities and emphasize the 

importance of the technology 
transfer process, improve manage­
ment communications and opera­
tions, and accommodate necessary 
personnel reductions. 

Major features of the new 
organization, shown in the chart 
below, include the following: 

• The National Highway In­
stitute (NHI) was transferred 
intact from the staff of the 
Federal Highway Administra­
tor to the Associate Admin­
istrator for RD& T because of 
the close relationship be­
tween NH l's and RD&T's mis­
sions, especially in tech­
nology transfer functions. 
The change also allows a 
more efficient sharing of per­
sonnel and administrative 
operations. 

Associate Administrator for Research, 
Development and Technology 

E.M. Wood 

National Highway Institute 1-----------4 
G.M. Shrieves, Director 

Office of Engineering and Highway 
Operations Research and Development 

R.E. Hay, Director 
C. F. Galam boa, Deputy Director 

Structures Division 
C.F. Galambos, Chief 

Pavement Division 
R.A. McComb, Chief 

Construction, Maintenance, and 
Environmental Design Division 

D. G. Fohs, Chief 

Materials Technology and Chemistry 
Division 

T.J. Pasko, Chief 

Office of Safety and Traffic Operations 
Research and Development 

S.R. Byington. Director 
LG. Saxton, Deputy Director 

Systems Technology Division 
LG. Saxton, Chief 

Safety and Des.go Division 
J.A. Cirillo, Chief 

Traffic Control and Operations 
Division 

S.C. Tignor, Chief 

Urban Traffic Management Division 
LO, Powers, Chief 
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• A Science Advisor position 
was established. 

• An Office of Operations Staff 
was created. 

• Three major offices were 
created-Office of Engineer­
ing and Highway Operations 
Research and Development, 
Office of Safety and Traffic 
Operations Research and 
Development, and Office of 
Implementation. The remain­
ing line staff were organized 
into 10 divisions that are func­
tionally alined to better 
parallel the programs and 
organizational structure of the 
other FHWA operating offices. 

• Management levels below 
the division level, such as 
groups, were eliminated. 

Sdence Advisor 
C.F. Scheffey 

Office of Operations Staff 
D.B. Nunemaker. Director 

Office of Implementation 
R.J. Betsold, Director 

Engineering and Highway 
Operations lmptementation Division 

LE. Wood, Chief 

Safety and Traffic tmptementation 
DMsion 

E,A. Hodgkins, Chief 



• The mechanical, electronics, 
computer, and publications 
functions previously under 
one division were reassigned 
as follows: 

Mechanical-Materials 
Technology and Chemistry 
Division, 

Electronics-Systems 
Technology Division, 

Computer-Safety and 
Traffic Implementation 
Division, and 

Publications-Office of 
Operations Staff. 

Following are brief descriptions 
of the organizational elements 
within the Offices of RD& T. 

Associate 
Administrator 
for Research, 
Development, 
and Technology 

The Associate Administrator for 
RD& T serves as principal advisor 
to the FHWA Administrator on all 
research, development, implemen­
tation, national highway related 
training, and technology transfer 
coordination matters as they relate 
to the FHWA missions, programs, 
and objectives. The Associate Ad­
ministrator also provides executive 
direction over the organizational 
elements within the Offices of 
RD&T. 

Science Advisor 
The position of Science Advisor 

was established to provide a cen­
tral point of advice and assistance 
to the Associate Administrator in 
technical matters related to the 
RD&T program. In this capacity, 
the Science Advisor assesses and 
reviews the long-range and ad­
vanced technology research pro­
gram, analyzes critical technical 
problems and issues and recom­
mends a unified technical ap-

proach, serves as focal point or 
chief consultant on significant 
RD& T technical assistance efforts, 
and advises on the development 
and administration of technical 
policy. In addition, the Science 
Advisor maintains overall technical 
liaison for RD& T with other 
research related elements in the 
public and private sectors and 
represents FHWA in various na­
tional and international scientific 
activities. 

Office of Operations 
Staff 

The Office of Operations Staff is 
responsible for budget manage­
ment, program analysis, personnel, 
publications, and related support 
functions. The staff was formed by 
combining the previous Program 
Analysis Staff, the Technical Infor­
mation Staff, and the staff of the Ad­
ministrative Program Coordinator. 

Budget related activities include: 

• Formulating and developing 
the RD& T contract and sup­
po rt budgets, preparing 
documents for the various 
budget submissions (FHWA, 
DOT, Office of Management 
and Budget, and Congress), 
preparing appeals to budget 
reductions, and providing 
responses to questions asked 
during the budget reviews 
and hearings. 

• Administering the current 
year contract and support 
budgets. This involves the 
financial tracking of all con­
tract documents, such as 
requisitions, executed 
contracts, contract modifica­
tions, and purchase orders. 

• Principal coordination and 
contact for the National 
Cooperative Highway 
Research Program and the 
Highway Planning and 
Research Program. 
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• Serving as the focal point for 
administrative and policy 
matters associated with the 
contract and support pro­
grams. 

The program analysis function 
involves a continuing review and 
assessment of the RD& T program 
and operations. The results of this 
independent review are used in 
planning the RD& T program and 
allocating resources. 

The Office of Operations Staff 
also serves RD& T in the areas of 
personnel and staff management. 
This includes tracking and coor­
dinating personnel actions and 
providing information on ad­
ministrative and policy matters. 

The publications function in­
cludes the processing and publica­
tion of about 150 research reports 
and technology sharing docu­
ments each year. Most of these 
documents are available from the 
National Technical Information 
Service in Springfield, Va., or from 
the U.S. Government Printing 
Office. 

Other publications edited and 
coordinated by the staff include 
the following: 

• Public Roads, A Journal of 
Highway Research and Devel­
opment. This journal, pub­
lished since May 1918, in­
cludes articles by researchers 
in both the public and private 
sectors, announcements of 
recently published research 
reports and technology shar­
ing documents, and brief 
descriptions of new R&D in 
progress. It is the principal 
medium for reporting highway 
and highway transportation 
research and development 
results to professionals and 
specialists in the highway field 
as well as to public officials 
responsible for the efficient 
use of a multi-billion dollar 
program in Federal-aid high­
way funds. Subscriptions for 
this quarterly journal are 
available from the Super­
intendent of Documents, U.S. 



Government Printing Office, 
Washington, D.C. 20402, for 
$1 O per year ($2.50 additional 
for foreign mailing), payable 
in advance. 

• FCP Annual Reports. The 
1982 report is the ninth in the 
series of these reports. 

• Index of R&D Reports. The 
current edition was published 
in 1981. An update is planned 
for FY 1983. Copies of the 
current edition are available 
from the Office of Operations 
Staff, HRD-10, Federal 
Highway Administration, 
Washington, D.C. 20590. 

The publications function also 
involves providing advice and 
assistance to RD& T staff on 
publications related matters. 

National Highway 
Institute 

As stated above, the National 
Highway Institute (NHI) was trans­
ferred to the Offices of RD& T 
because of the close relationship 
of the missions of NHI and RD&T, 
especially in technology transfer 
(P) functions. The NHI develops 
and administers, in cooperation 
with the State highway depart­
ments, educational and training 
programs for FHWA, State, local, 
and foreign highway department 
employees. Training has become a 
major element in the T2 process 
because the need for safer high­
ways and better operations coupled 
with higher costs and lower 
budgets requires our engineers and 
administrators to make critical 
decisions based on current know­
ledge of new research and tech­
nology. Training is now, more than 
ever, an essential activity for all 
disciplines within the highway com­
munity. 

NHI is organized into three pro­
gram areas-State Programs, 
University and Industry Programs, 

and International Visitors Pro­
grams. 

State Programs is responsible 
for identifying current and future 
training needs and for developing 
training to satisfy the identified 
needs in cooperation with FHWA 
program and field offices. The 
focus is on training courses that 
are not readily available from con­
sulting firms or educational institu­
tions and that State highway agen­
cies would not ordinarily develop 
for themselves. The training 
course offerings are geared 
toward topics involving new and 
rapidly changing technology and 
are frequently an integral part of 
FHWA's overall T2 effort to com­
municate the results of recent 
research and new technology. In 
the past year, 59 courses were 
offered and 388 presentations 
were made to a total of 11,514 
students. 

In addition to offering training 
courses, State Programs provides 
training assistance through the use 
of "one-half of 1 percent funds." 
The 1970 Highway Act (23 U.S.C. 
321 (b)) authorizes States to use up 
to one-half of 1 percent of their 
urban, primary, and secondary 
system Federal-aid apportion­
ments .tor training purposes. Since 
the program began in 1973, 28 
States have used "one-half of 1 
percent funds" to finance 448 
training projects. Fifteen States 
participated in the program in 
1982. 

University and Industry Pro­
grams has been heavily involved in 
T2 since NHI was formed in 1971. 
This office promotes technology 
transfer through the college cur­
riculum program, technology 
transfer centers, and the fellow­
ship/scholarship program. The col­
lege curriculum program was es­
tablished in October 1975 so that 
educational materials developed 
for FHWA-sponsored training 
courses could be included in the 
curriculums and short course of­
ferings of technical institutes, col­
leges, and universities. Through 
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this program, the benefits from 
dollars already spent to develop 
training curriculums are extended. 
Closely alined with the college cur­
riculum program is the program for 
Technology Transfer to Local 
Agencies. This program unites 
State transportation agencies with 
universities to form 10 centers for 
transferring new technology to 
local agencies. The fellowship/ 
scholarship program assists State 
and local highway agencies in 
developing needed staff resources 
through formal education by offer­
ing fellowships/scholarships for 
part-time and full-time study in any 
needed discipline in the highway 
transportation field. Awards of 
fellowships and scholarships for 
the 1982-83 academic year are as 
follows: 

Full-time Part-time 

Fellowships (graduate) 14 23 

Scholarships (undergraduate) 22 28 
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To meet national needs, this pro­
gram has been expanded to in­
clude the development of special 
purpose programs in safety and 
pavement management. 

The International Visitors Pro­
gram is one of the prime contri­
butors to the dissemination of high­
way technology, not only in the 
United States but internationally as 
well. In FY 1982, this program pro­
vided training and orientation for 
327 international highway officials 
interested in highway practices in 
the United States. The Interna­
tional Visitors Program enables 
top-level foreign highway officials 
and other highway professionals to 
receive indepth exposure to the 
United States and equally impor­
tant, enables these professionals to 
meet and exchange ideas with 
American colleagues, observe 
methods and practices, study at 
academic institutions, and develop 
the networks of communication 
that will mean lasting personal and 
professional ties transcending na­
tional barriers. Because the bulk of 
the training and orientation is con­
ducted at various State highway 



and transportation departments, 
technology transfer becomes a 
two-way street at the grass roots 
level between international visitors 
and State engineers. 

Office of Engineering 
and Highway 
Operations Research 
and Development 

The new Office of Engineering 
and Highway Operations Research 
and Development (R&D) is respon­
sible for all research and devel­
opment work in the areas of 
structures, pavements, materials, 
construction and maintenance 
management, and environment. 
This function is carried out by four 
divisions: Structures Division; Pave­
ment Division; Construction, Main­
tenance, and Environmental Divi­
sion; and Materials Technology and 
Chemistry Division. Under the new 
organization several activities have 
been consolidated that formerly 
were in separate divisions. The 
Structures Division now is respon­
sible for foundation research and 
hydraulics, in addition to its tradi­
tional function of structural design 
research. The Pavement Division 
now is responsible for both mate­
rials and design as well as surface 
characteristics. The Construction, 
Maintenance, and Environmental 
Design Division's areas of respon­
sibility are denoted by its name; in 
addition, this Division is responsible 
for geotechnical engineering. The 
Materials Technology and 
Chemistry Division is responsible 
for new materials, corrosion, and 
cementitious materials. In addition 
to the organizational changes, staff 
throughout the Office of Engineer­
ing and Highway Operations R&D 
who were formerly concerned only 
with research are now involved in 
development activities as well. This 
change should further facilitate the 
movement of research results into 
usable products. 

Office of Safety and 
Traffic Operations 
Research and 
Development 

The new Office of Safety and 
Traffic Operations Research and 
Development, which includes four 
divisions, is responsible for all 
aspects of safety research (except 
pavements) and research related 
to traffic operations and control. 
The consolidation of the safety 
function and the traffic function, 
which more closely parallels the 
organizational structure of other 
FHWA operating offices, improves 
problem identification and imple­
mentation of findings. 

The Systems Technology Divi­
sion is responsible for human fac­
tors research, including safety 
research related to night driving; 
research on methods for improving 
driver guidance, information, and 
communication systems; and 
research on the concept of an 
automated highway system. 

The Safety and Design Division 
conducts safety research in the 
areas of geometric design (the 
compatibility of geometric stand­
ards with the changing vehicle 
population), roadside hardware 
(the development, design, and test 
of hardware that must perform for 
a widening range of vehicle sizes), 
large truck safety (the impact on 
safety of legislation allowing com­
mercial vehicles to be longer, 
wider, and heavier), safety prob­
lem identification, and safety pro­
gram cost effectiveness. 

The Traffic Control and Opera­
tions Division is responsible for 
safety research to evaluate and im­
prove traffic control devices and 
address the needs of special high­
way users. Areas of study include 
traffic control in construction and 
maintenance zones, safety and 
operational problems on two-lane 
rural highways, railroad-highway 
grade crossing safety, bicyclist 
and pedestrian safety, and the cost 
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effectiveness of safety counter­
measures. 

The Urban Traffic Management 
Division develops and tests simula­
tion techniques designed to ease 
traffic congestion on city streets 
and freeways, such as traffic con­
trol optimization programs for traf­
fic signal systems. This division 
also conducts research on traffic 
management strategies and im­
proved methodology for the cal­
culating of level of service and 
highway capacity. 

Office of 
Implementation 

Although the R&D programs 
conducted by the two Offices 
described above produce a sub­
stantial amount of new technology 
that is potentially useful to the 
highway community, the cost sav­
ings and other benefits are not 
obtained until the technology is 
actually used by State and local 
highway agencies. To bridge the 
gap between research and prac­
tice, FHWA provides a vigorous 
technology transfer (T2) program. 
The Office of Implementation was 
created to reflect the strong em­
phasis placed on T2 in the RD&T 
organization. Activities of the 
Office include: 

• Evaluation of research find­
ings to determine potential 
applications. 

• Field tests and evaluations to 
determine durability and util­
ity of new methods, proce­
dures, products, and mate­
rials under actual operating 
conditions. 

• Refinement and translation of 
research materials and docu­
ments for ready use by prac­
ticing engineers and admin­
istrators. 

• Sponsorship of conferences 
and other meetings to ex­
change technical information 
and share operational ex­
penses. 



• Provision of techshare 
materials and technical 
assistance to expedite new 
technology applications. 

• Preparation and pilot testing 
of training courses for new 
technology emerging from 
the R&D program. 

• Development of promotional 
materials and activities to en­
courage State and local 
adoption of proven 
technology. 

• Collaboration with other 
FHWA T2 elements, including 
the National Highway Institute 
and the Demonstration Proj­
ects Division, to provide a fully 
coordinated national T2 pro­
gram for highway trans­
portation. 

The two divisions in the Office of 
Implementation are functionally 
alined and titled to reflect the 
respective R&D offices that are the ' 
principal sources for the new tech­
nology. The divisions and major 
program areas are as follows: 

• Engineering and Highway 
Operations Implementation 
Division: 

Maintenance and Environ­
ment 
Structures, Soils, 
and Hydraulics 
Construction and 
Pavements 

• Safety and Traffic Implemen-
tation Division: 

Traffic Systems (includes 
FHRS computer center) 
Safety and Design 
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Funding and 
Support 

FHWA Funding of 
Research and 
Development 

The four Federally supported 
programs of highway research and 
development are the Highway 
Planning and Research (HP&R) 
Program, the National Cooperative 
Highway Research Program 
(NCHRP), the FHWA administrative 
contract program, and the FHWA 
staff research program. FCP fund­
ing by these four sources is shown 
in the table below. Allocation of 
studies by FCP category is shown 
for each source. FY 1982 funding 
(in millions of dollars) for the entire 
RD& T program is summarized by 
FCP category in the bar chart . 
These amounts include program 
management costs. 

Funding 
Source 

H P&R studies 
NCHRP studies 
FHWA contract 
studies 
FHWA staff studies 

Total Program, 
all sources 

Total Amounts 
(mlllons of dollars) 

$19.0 
3.2 

19.0 
2.5 

$43.7 

00 

CD~ 
C ca :s= 
C 0 
:::,0 

LL..,. U) 
NO 
00 en 
0) C 
.... . 2 
>= 
LL :E 'lllt -

N 

Category 
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1 

R&D Activity by FCP Category 

Funding CJ 
Studies -
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FCP Category 

6 

Number of Active Studies 

HP&R 

100 
31 
85 

197 
318 

88 
12 

831 
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NCHRP Contract 

7 168 
3 49 
3 37 
8 65 
8 82 
1 54 

41 
22 

30 518 

7 

Staff 

15 
15 
2 

11 
14 
3 

60 
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98 
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22 
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RD& T Participants 
and Support for 
Agencies 

All 50 States and numerous 
localities receive Federal-aid funds 
or administrative contract funds to 
participate in the FCP. Research is 
performed by commercial firms , 
universities, associations, insti­
tutes, State highway and trans­
portation departments, and several 
Federal agencies in addition to 
FHWA. Moreover, FHWA works 
cooperatively with other elements 
of the U.S. Department of 
Transportation (DOT) on problems 
of mutual concern. 

FCP management and coordina­
tion activities include support of 
the Transportation Research 
Board (TRB) of the National 
Academy of Sciences and the 
Highway Research Information 
Service (HRIS). A major function of 
TRB is to disseminate information 
on active and completed highway­
related research . HRIS, a com­
ponent file of the Transportation 
Research Information Service 
(TRIS) data base, is a computer­
based information storage and 
retrieval system for highway 
research. It is based on input from 
nearly 4,000 domestic and foreign 
sources. Major contributions come 
from TRB, FHWA- and State-spon­
sored studies , other agencies in 
DOT, and information services 
with which TRB has made informal 
exchange agreements. 

Other organizations also receive 
support through the FCP: The Inter­
national Road Federation, for an­
nual inventories of highway re­
search and development activities 
in 59 countries; and the Materials 
Reference Laboratory (National 
Bureau of Standards) for 
establishing uniformity in tests and 
procedures used by FHWA and the 
States. This RD& T support to agen­
cies is continued through specially 
designated funding . 

Turner-Fairbank 
Highway Research 
Center 

The expanded research facility 
at the Fairbank Highway Research 
Station in McLean, Va ., was com­
pleted in the spring of 1983. The 
new complex , renamed the Turner­
Fairbank Highway Research 
Center after Francis C. Turner, 
Federal Highway Administrator 
from 1969 to 1972, provides the 
Federal Highway Administration 
with additional laboratory space 
for the conduct of staff research . 
The design of the new facility 
focuses on a marriage of space, 
light, and functionality and will pro­
vide 7 432 m2 (80,000 ft2) of 
laboratory, office, and support 
service space. Construction on the 
new facility began in the fall of 
1980; this is the first major new 
construction at the site since 1942 
when construction began on the 
original buildings. 

The new facility is designed as 
three separate sections. The first 
is a three-story office wing, which 
also houses conference areas and 
a human factors laboratory. The 

Front view of the Turner Building. 
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second is a light laboratory wing , 
which provides facilities for a 
highway driving simulator, a pave­
ment components laboratory, an 
experimental vehicle preparation 
area, a highway communication 
and electronics laboratory, and a 
highway noise laboratory. The third 
wing of the building contains two 
major heavy laboratories-a struc­
tures laboratory and . a highway 
hydraulics laboratory. The three 
sections of the building are joined 
at a central atrium, which provides 
a visual focal point for integrating 
the sections into a single unit . 

The thoroughness with which the 
facility is designed and constructed 
is demonstrated by the special 
characteristics of the structures 
laboratory, whose floor is com­
posed of a four-celled structural 
box girder that has been fully instru­
mented as a research module itself. 
This feature will provide information 
about internal stresses created 
within the structural box girder 
when a test specimen is placed 
under load. 

The size of the laboratories in the 
new facility will allow full scale 
testing of the structural com­
ponents for bridges and pavements. 
Construction techniques can be 



developed for cost-effective road­
way systems that will absorb the 
loads and environmental stresses 
for longer periods of time than pres­
ent designs. 

Capabilities built into the facility 
make it possible to design, analyze, 
critique, and evaluate not only new 
major structural materials but to 
examine thoroughly and with great 
detail existing structural materials 
and highway components to ascer­
tain their remaining life expectancy 
or, in some instances, determine 
the mode of failure. 

The computer image generated 
highway driving simulator and 
pupilometer measuring capabilities 
make it possible to observe and 
analyze the reaction of drivers to 
roadway situations that are un­
usual, dangerous, obscured by the 
environment, or potentially life­
threatening. 

The potential of the facility for 
evaluating a wide variety of high­
way engineering problems is ex­
citing. FHWA looks forward to full 
use of these unique laboratories 
and the development of new ad­
vances to provide a highway 
system with enhanced safety and 
operational capabilities. 

An atrium with skylights joins the office wing, light laboratory wing, and heavy laboratory 
wing. A fluted block wall at the entrance to the light laboratories (left) provides an architec­
tural focal point. 

At the rear of the building are entrances to the structures laboratory, experimental vehicle 
preparation area, and the pavement components laboratory. 

The outfitted woodworking and electronics shops. 
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Construction Progress-Beginning to End 
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