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SUMMARY

At the request of the Federal Aviation Administration
(FAA) the Transportation Research Board of the Na-
tional Academy of Sciences appointed a program com-
mittee to plan, conduct, and summarize the Conference
on Resear~h in Airport Pavements. The objective of
the conference was to present findings from recent re-
search activities by FAA, to invite comments on the
conclusions from these findings, and to indicate areas
of future research needs.

The conference was held November 15-17, 1976, in
Atlanta, Georgia. Topics of the five sessions were
Pavement Management Systems, Pavement Design Con-
siderations, Pavement Materials, Pavement Evaluation
and Performance, and Performance Procedures and
Summary of Federal Aviation Administration Research
Program. The 227 participants were from 40 states
and 14 foreign countries.

Based on presentations and discussions at the con-
ference, research results that can be implemented now
and require no further immediate research effort are
in the following areas:

1. Pavement-aircraft compatibility,

2. Aircraft distribution on airport pavements,

3. Fibrous concrete mix design and construction
procedures,

INTRODUCTION

At the request of the Federal Aviation Administration,
the Transportation Research Board planned and con-
ducted the Conference on Research in Airport Pavements
to present the results of research undertaken by FAA to
update and revise its methodology for airport pavement
design and rehabilitation and to provide feedback on air-
port pavement research needs.

The conference was held November 15-17, 1976, in
Atlanta, Georgia. Included in the 227 participants were
representatives of nearly all aspects of the profession
including federal. state, and municipal governmental
agencies, airport management and airport engineering
agencies, aircraft manufacturing companies, educational
institutions, and consulting firms. The participants were
from 40 states and 14 foreign countries.

Conference sessions were on the following topics:

Pavement Management Systems:

Pavement Design Considerations:

Pavement Materials —=Mix Design, Performance, and
Quality Control;

4. Porous friction courses,

5. Measurement of pavement unevenness, and

6. Statistical quality control and quality assurance
procedures.

Those areas that were considered to be in need of fur-
ther study are

1. Documentation of pavement performance, espe-
cially the establishment of a framework and methodology
for the systematic and continual monitoring of pavement
systems:

2. Establishment of procedures for nondestructive
testing and pavement evaluation; and

3. Data for improved pavement design procedures
including criteria for pavement unevenness for new sur-
face construction, effects of frost on pavement perfor-
mance, soil strength evaluation procedures, equivalency
values for paving materials, and design criteria for con-
tinuously reinforced and prestressed concrete pavements.

The full proceedings of the conference will be pub-
lished by the Transportation Research Board in Special
Report 175.

Pavement Evaluation and Performance:
Performance Procedures and Summary of Federal
Aviation Administrauon Research Program

At each session, which was approximately ', day in du-
ration, several papers were presented and open discus-
sions were conducted., Before the sessions began, each
participant received a copy of FAA Report FAA-RD-74-
35, Criteria for Airport Pavements.

This administrative report to FAA summarizes the
session discussions, the conference overall, and the rec-
ommendations for implementation of research findings
and research needs. The recommendations are those of
the Program Committee prepared after all members had
heard the conference presentations and the discussions
that followed.

The full proceedings of the conference will be pub-
lished by the Transportation Research Board in Special
Report 175,

|
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SUMMARY OF SESSIONS

Program Commuttee tor the Conterence on Rosearch i Airport Payenienis

PAVEMENT MANAGEMENT SYSTEMS

Primary discussions during this session centered on the
development of pavement inspection and evaluation pro-
cedures and the incorporation of the results into pave-
ment management systems. Particular interest was
shown in developing pavement inspection programs and
correlating observed distress to performance. Several
questions were asked of speaker Arntzen regarding the
cost of his inspection and pavement evaluation programs.
He suggested that periodic (twice yearly) inspection and
yearly nondestructive testing (NDT) and evaluation for
s1x runways could be done for $25 000 to $30 000 year.

Questions submitted to speaker Hutchinson after the
session indicated some confusion regarding the impor-
tance and implementation of the Aircraft-Pavement Com-
patibiiity Study. The discussion indicated that the intro-
duction of the 680.4 to 907.2-Mg (1.5 to 2.0 million-1lb)
aircraft is not expected in the near future.

Several participants asked about runway grooving,
particularly its effectiveness, performance, and dura-
bility. The ability to regroove or resurface over
grooved concrete and asphalt-surfaced pavements was
also discussed. None of the participants presented ob-
jective data on these subjects, but the consensus seemed
to be that grooving was effective and was relatively long
lasting especially in concrete runways. No particular
problems were reported to have occurred during the re-
grooving or resurfacing of grooved pavements (either
asphalt or concrete surfaced).

PAVEMENT DESIGN CONSIDERATIONS

Many questions and considerable discussion were di-
rected to the equivalency factors presented for the var-
ious paving materials. Several participants stated that
the equivalency values should not be constant and unique
quantifiers of a material, but should reflect the influence
of the pavement system and especially the properties of
the subgrade soil on how various materials affect pave-
ment performance. The effect of the frost design pro-
cedures on the relative equivalency values was ques-
tioned, but it was apparent that no objective information
defining this relation is available. The thrust of these
concerns and questions seemed to be that, if valid de-
sign procedures were developed, they should incorporate
actual material properties so that the material proper-
ties would not need to be expressed in terms of the
equivalency values.

With regard to the revised design procedures for flex-
ible pavements that are under development and were
summarized by Barker, questions were added concern-
ing validation procedures and methods of evaluating pav-
ing material and subgrade properties for inclusion
therein. Most questions related to implementation and
use of the procedure rather than to the basic approach,
although concern was expressed that the procedure
seemed somewhat oversimplified for a comprehensive
rational design. The point that the proposed procedure
was a first iteration of a possible multiple iterative ap-
proach seemed to be missed by most participants.

The number of comments and questions about fibrous
concrete indicated a high degree of interest in this sub-
ject. The questions or comments did not seem to ques-
tion fibrous concrete as a potential paving material, but

indicated a need to develop performance history for the
material under realistic service conditions,

Several questions about the effects of frost and perma-
frost on design and performance went unanswered, sug-
gesting a need for further studies in this area.

There were several comments and questions concern-
ing FAA's change to the Unified Soil Classification Sys-
tem. An essential point made by Horn was that the uni-
fied system is intended to classify soils only insofar as
their susceptibility to frost and moisture, but that the
actual pavement design would be based on an evaluation
of the strength of the subgrade soil.

PAVEMENT MATERIALS—MIX DESIGN,
PERFORMANCE, AND QUALITY
CONTROL

The major discussion in this session centered on the
statistical quality control procedures and especially the
typical values developed for limiting the variability of
the materials. Great concern was expressed over the
assignment of penalties for inferior quality material. A
question was posed as to whether the suggested penalties
were reflective of the potential loss in performance of
the total pavement system or were arbitrary values. It
was pointed out that there is a basic difference between
quality control and quality assurance testing and that
these concepts should be kept separate. The thrust of
the discussion was that the concept of statistical proce-
dures for quality assurance is good, but the participants
were not willing to accept either the levels of variability
indicated in the presentations or the penalties suggested.
More data are obviously needed to justify the suggested
values before these procedures can be applied.

There were several questions and some discussion
about the effectiveness of the porous friction course
(PFC) and the problems of tire rubber buildup and re-
moval. The performance and cost-effectiveness of the
PFC have been reported to be generally good, but further
study is needed of rubber removal and procedures for
overlaying pavements having PFC surfaces.

The edge curling of fibrous concrete slabs was dis-
cussed and, although the phenomenon was never fully ex-
plained, it appears there may be a need to observe and
analyze curling in thin fibrous concrete overlays and the
effect of curling on the performance of these systems.

PAVEMENT EVALUATION AND
PERFORMANCE

The discussion in this session included questions related
to the framework for evaluation and performance of pave-
ments presented by Witczak. These questions focused
on the effect of subgrade properties on the evaluation
procedure and the relative importance of sampling ver-
sus nondestructive testing. Witczak believes that some
sampling tests will always be needed to complement NDT
evaluation.

The discussion of commercial aircraft gear loads
brought out two facts: (a) Dynamic whee!l loads in excess
of the static wheel loads can occur during takeoff and
landing, and (b) most aircraft operations are concen-
trated nearer the centerline of the pavements than was
previously believed. This suggests the use of keel
(thickened center) sections as a practical approach to
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new pavement design. It was brought out that thicker
overlays near the center of the pavements would be over
the areas with the most frequent traffic loading. It was
noted, however, that with some pavements there would
have to be a waiver of the maximum transverse slope in
order to use a nonuniform overlay.

The lack of a criterion for tolerable runway uneven-
ness was discussed, but no consensus was reached re-
garding the need for such a criterion. Some suggested
that pavement unevenness may lead to fatigue failure of
aircraft components, but this was disputed by repre-
sentatives of aircraft manufacturers, who pointed out
that, since aircraft spend so much more time in mo-
tion in the air than on the ground, any cumulative
structural damage during ground operations 1s insig-
nificant.

PERFORMANCE PROCEDURES AND
SUMMARY OF FEDERAL AVIATION
ADMINISTRATION RESEARCH PROGRAM

in this session, and to some extent in the preceding one,
there were some lively discussions on the merits and
validity of nondestructive testing and evaluation of pave-
ments and the procedures for doing so. The questions
centered on two main topics: (a) Can results from NDT
be used to determine pavement rehabilitation require-
ments ? and (b) Which of the NDT procedures and cor-

SUMMARY OF CONFERENCE

Carl I Maonesnueh, Universiey of California, Berkcley . conterence chairman

The emphasis at the outset of the conference was that
pavement design and rehabilitation should be considered
within a management framework and that the results of
research presented at the conference should add specific
information to facets of this overall management system,
It 1s worthwhile to reiterate this point. Fortunately, to
think of a specific airport within this context is easier
as compared to a highway network because of the limited
range in soil conditions and a reasonably ccnstant en-
vironment.

Material presented by Arntzen on performance evalu~
ation including the measurement of pavement structure
response represents an example at Chicago O'Hare Air-
port of some of the data that must be obtained on a sys-
tematic and continuing basis to ensure that the manage -
ment system will work effectively.

Material presented by Ledbetter indicates that for
smooth pavements the aircraft dvnamic load effect is
not a problem. However, it is possible that rough pave-
ments may contribute to increased loads, which will ac-
celerate the pavement deterioration process. His data
also indicate that turning movements should receive ad-
ditional consideration because of the increase in load on
the gear of the aircraft during the turning process.

Design procedures that can be implemented were pre-
sented by Parker, for thickness selection for continu-
ously reinforced concrete, fibrous concrete, and pre-
stressed concrete pavements. In addition, guidelines
for mix design for the fibrous concrete have been sug -
gested. The problems of cost and long-term perfor-
mance of this material, however, still have to be ad-~
dressed.

McKeen presented guidelines for improved procedures
to analyze and "'design’ pavements to be constructed on

responding methods of pavement evaluation is best” Cor-
relative questions dealt with whether NDT procedures
can stand alone in evaluating pavements or whether other
forms of sampling and tests are also required. The con-
sensus was that much can be done to improve the nonde -
structive testing and evaluation procedures to make them
more self sufficient, but that some form of sampling and
testing is necessary to define critical properties of pav-
ing materials and pavement sections. Much interest was
shown in the development of validation procedures for
NDT and pavement evaluation. It was noted that at this
time all validation 1s made strictly on the basis of corre-
lation with results from earlier pavement evaluation pro-
cedures. There were several suggestions that NDT and
evaluation procedures should be on a more fundamental
basis.

Another point of discussiondealt with whether a method
of NDT and pavement evaluation should be selected from
the two presented at the conference and currently being
applied on an experimental basis or whether the develop-
ment of more techniques should be encouraged. This
question was not satisfactorily resolved: The "funda-
mentalists' appeared to favor development of more and
improved procedures, and the operational people ap-
peared to favor selecting one or two procedures and ap-
proving them for application and implementation. It s
apparent that more research is needed on the NDT pro-
cedures and the concomitant pavement evaluation,

swelling soils. Implementation of these procedures
awaits the results of additional studies.

The change to the Unified Soil Classification System
represents a step forward in FAA methodology. In addi-
tion, the requirement that a soil strength California bear-
ing ratio (CBR) be used for pavement thickness selection
is an important addition to the design requirements.

Layer equivalencies that have been developed from
field tests for various treated materials at the U.S.
Waterways Experiment Station were suggested by
Hammitt., The specific values presented raised ques-
tions among the participants: accordingly, these values
should be examined carefully before use.

Pavement design for frost and permafrost conditions
has been updated, as reported by Johnson. He noted,
however, that research 1s still required in this area,
particularly when stabilized layers are to be considered
as part of the pavement structure.

Improved methodology being developed by the Water-
ways Experiment Station for FAA was introduced by
Barker. The material he presented is the first itera-
tion in the development of an improved design procedure.
It i1s important to emphasize the point made by Hutchinson
that this improved methodology 1s useful for structural
rehabilitation as well as new design.  As a matter of
fact, applicability to rehabilitation may overshadow the
usefulness in new design, particularly in the next few
vears. Although the Waterways Experiment Station has
selected specific criteria for this improved methodology,
other criteria are also in use, e.g., those developed by
Shell and the Asphalt Institute for design of airfield pave-
ments. (Recent developments by a number of groups in
improved design and rehabilitation methodology will be
presented and described at the Fourth International Con-




ference on the Structural Design of Asphalt Pavements
in August 1977 at Ann Arbor, Michigan.)

Data presented at the conference indicate that the po-
rous friction course is a suitable alternative to grooving
asphalt concrete pavements to reduce the potential for
hydroplaning. White presented guidelines for both mix
design and construction for this open-graded asphalt
concrete. Although there has been tire rubber buildup
at the pavement surface on a number of porous friction
course surfaces, the minimal amount of reverted rubber
at the Salt Lake City Airport suggests, as reported by
Duggan, that it may be desirable to consider larger
maximum-size aggregate (19.1 versus 12.7 mm or ',
versus ', in) for these mixes. With the larger maxi-
mum size, it may be necessary, however, to consider
modified asphalts such as the rubberized material used
at Salt Lake City.

The performance of overlays in porous friction
courses has raised some question as to what should be
done to these porous mixes prior to overlays. For ex-
ample, water might accumulate in this pervious layer.
As temperatures in the overlay increased, the moisture
or moisture vapor in the porous layer could have a del-
eterious effect on the overlay. Additional studies of
field performance appear warranted.

E. R. Brown, Reid H. Brown, and Wathen emphasized
that statistical quality control should be used as soon as
practicable in airfield construction. Although the values
reported by E. R. Brown may serve as a guide, the tol-
erances to use for specific jobs should be developed on
the basis of experience in a particular area. This point
was emphasized by a number of discussants.

The need for rational evaluation of performance of
existing pavements was emphasized. Moreover, the
necessity for obtaining quantitative as well as subjective
measures of performance was stressed. The use of the
concept of functional failure as noted by Witczak as a
part of the management framework provides a reasonable
basis for making decisions as to when to undertake re-
habilitation. It would appear that the response of air-
craft to pavement roughness may be a useful method for
defining this functional failure, e.g., the methodology

RESEARCH RECOMMENDATIONS

Program Committee tor the Contercnce on Rescarcle m Airport Payvements

The Program Committee evaluated the conference pre-
sentations and discussions, giving special attention to
those research results presented that were acceptable
by conference participants as requiring no immediate
further research and to those that were not altogether
in accord with the views of the participants. If these
differences could not be reconciled by available infor-
mation, then the committee concluded that more re-
search is needed.

RESEARCH RESULTS THAT CAN
BE IMPLEMENTED

Pavement-Aircraft Compatibility

Results of the Aircraft-Pavement Compatibility Study
provide a basis for trade-offs between aircraft and pave-
ment design. It is now apparent that aircraft in the 680.4
to 907.2-Mg (1.5 to 2.0 million-lb) category, the possi-
bility of which led to this FAA study, will not be intro-

R

described by Gerardi. Specific criteria have not been
defined as yet according to Sonnenburg. The laser pro-
filometer provides a quick tool for determination of run-
way profile and should prove to be useful in the evalua-
tion process.

Nondestructive testing provides an improved proce -
dure for evaluating structural performance. Although
the procedures developed by Hall and Yang and presented
at this meeting have received support from FAA, it must
be recognized that there are other procedures, e.g., those
discussed by Barenberg. A number of groups have been
using such procedures for several years.

As noted at the outset of this summary, it is impera-
tive that performance data be developed on a systematic
and continuing basis. Data feedback to the design and
rehabilitation process is absolutely essential. Fortu-
nately, the management system concept provides a
framework within which this can be accomplished.

It is strongly recommended that airport engineering
staffs conduct performance evaluations now even though
FAA guidelines are not yet available. Sufficient experi-
ence is available to permit such evaluations. The indi-
cations from those who have already undertaken such
evaluations are that the procedures are cost effective.
As a part of this process, it is important to verify the
performance of overlays as well. When airfields are
evaluated, it may be desirable, as Witczak noted, to
establish different rehabilitation criteria for runways
and taxiways.

All conference speakers emphasized that engineering
judgment is required. One must be careful to heed this
advice and not expect everything to be written in simple
statements. In effect, FAA circulars must be viewed in
this light in that they are advisory and provide guides
that, when used with judgment, will permit effective use
of resources for airfield pavements. The research and
development effort sponsored by FAA and presented at
this conference provides engineers concerned with the
design and rehabilitation of airfield pavement systems
a way to improve their capabilities for better engineered
structures.

duced in the foreseeable future. Thus, any further effort
along these lines would have little immediate return,

Aircraft Distribution on Airport
Pavements

Results from the study of aircraft distribution on airport
pavements were well accepted, and these findings should
be incorporated into the design methodology. To take full
advantage of the findings in pavement overlay design will
require a review of the limiting criteria for transverse
slopes for airfield pavements. In the design of new or
replacement sections, the results of this research should
also permit thickness changes in the transverse direction
of runway pavements,

Fibrous Concrete

Mix design and construction procedures for fibrous con-
crete appear adequate, and only long-term performance




data are needed before design and construction standards
are established for the material.

Porous Friction Courses

Mix design, construction procedures, and performance
data on porous friction courses appear adequate to jus-
tify implementation of this technology. Some additional
information on optimum aggregate size and gradation
and on maintenance and rehabilitation procedures is
needed, but it is believed that this can best be obtained
from in-service installations of this material.

Pavement Unevenness

Procedures for measuring pavement unevenness appear
well advanced, and relating runway profile data to an
aircraft response model appears to provide a meaning -
ful way to evaluate pavement unevenness. Acceptable
pavement unevenness criteria for aircraft operations
are not available, and there are some serious questions
as to whether such criteria are needed or desirable.

For construction acceptance, criteria for new pavement
and pavement overlays appear to be desirable and should
be pursued further.

Statistical Quality Control and
Quality Assurance

Application of statistical procedures for quality control
and quality assurance testing is well accepted by the
profession. Typical indicating levels of material
variability and lin os for acceptability and pen-
alties are funct: ‘tion and construction pro-
cedures. It is that the statistical control
and assurance implemented but that the
basis and crit gning penalties be reviewed
before implen

FURTHER RESEARCH REQUIRED

Three areas appear to require additional investigations:
documentation of pavement performance, validation of
nondestructive test procedures, and improved pavement
design. Some of the studies listed in one area will over-
lap into other areas.

Documentation of Pavement Performance

The most critical need in the area of documenting pave-
ment performance is the establishment of a framework
and the methodology for systematic and continual mon-
itoring of pavement systems. Among the items that
must be established are

1. Frequency of visual inspection;

2. Frequency of pavement evaluation tests such as
nondestructive, roughness measurements, and skid
measurements:

3. Descriptors of what to look for and how to iden-
tify and describe pavement distress and its causes: and

4. Traffic count procedures including estimation of
critical wheel loads and traffic patterns.

In addition, studies should be 1initiated to

1. Incorporate the findings from the traffic distribu-
tion study into the pavement design and evaluation pro-
cedures,

2. Document the performance of pavements with
fiber reinforced concrete, and

3. Document the performance of porous friction

courses (PFC) and establish procedures for maintenance
and rehabilitation of pavements with PFC surfaces.

Validation of Nondestructive Testing
Procedurcs

Evaluation of the structural response of pavements by
nondestructive testing procedures has the potential to
provide important data to assist paving engineers in the
management of airport pavement systems. Currently
there are a number of NDT methods and associated pro-
cedures for pavement evaluation.

1. WES 16k vibrator operated :n the load sweep mode
(a static load superimposed by a sinusoidal dynamic load
of varying amplitude at a constant frequency):

2. WES 16k vibrator operated in the frequency sweep
mode (a static load superimposed by a sinusoidal dynamic
load of constant amplitude but at varying frequency);

3. Air Force 9k vibrator, which has loading capabil-
ities similar to those of the WES 16k vibrator but with a
lower static load and a smaller maximum capacity:

4. Road rater, which can be custom made with a
wide range of load and frequency capacities that even ap-
proach those of the WES vibrator:

5. Dynaflect test machines:

6. WES heavy-load vibrator, which is a nonmobile
tester with the potential for high load amplitudes;

7. Cox vibrator, which is van mounted, applies a
sinusoidal dynamic load to the pavement with a range of
load amplitudes and frequencies, and differs from the
WES, Air Force, road rater, and Dynaflect equipment
in that it does not apply a static load on the pavement
being tested but uses a trailer-mounted, remotely sup-
ported mass as a reaction for the applied loads:

8. Falling -weight deflectometer {introduced by the
French and further developed by the Royal Dutch Shell
Company), which applies a load most nearly approximat-
ing a moving aircraft load:

9. Wave-propagation techniques, which involve the
use of vibratory equipment at the pavement surface to
generate waves and the measurement of the rate of wave
propagation in the pavement components rather than the
measurement of pavement response to load as with the
other test procedures;

10. Benkelman beam, which is a well-known method
for measuring pavement surface deflections under slow-
moving vehicles and is highly developed for use on high-
way pavements; and

11. Pavement deflection signature equipment, which
is an expansion of the Benkelman beam in that the
deflection-measuring equipment is mounted on the test
vehicle and claims to measure the pavement surface de-
flection throughout the deflection basin under loads
moving at low speeds.

At this conference only the procedures associated
with the WES 16k vibratory load were discussed since
this equipment has been developed with support from
FAA. The Program Committee recognizes that many
techniques are available and agrees with the conference
comments that NDT should not be limited by FAA to non-
destructive vibratory testing with the 16k equipment.

Thus, because of the diversity of equipment and pro-
cedures available and the potential new NDT procedures
not yet put forth, the question arises as to whether vali-
dation procedures should be developed for one or two of
the more advanced tests and evaluation procedures or
guidelines developed for validation procedures that might
be applicable to a broad range of NDT equipment and
pavement evaluation methodologies. The committee rec-
ommends that the latter course be followed.




Since the procedures and criteria would have broad
implications for and impact on the management of air-
port pavement systems, the committee recommends
that an advisory panel be appointed to establish recom-
mended procedures and criteria and to evaluate the re-
sults of validation studies using the various equipment.
In the development of the validation procedures the com-
mittee recommends that the advisory panel consider the
following

1. Definition of the role and limitations of NDT,

2. Testing of existing pavements rather than spe-
cially instrumented test sections, and

3. Incorporation of climatic and environmental fac-
tors as part of the evaluation process.

To validate any of the NDT procedures will require
performance data for existing pavements including those
with overlays, and obtaining those data will require time.
Therefore, so that the process may begin as soon as
possible, the committee recommends that the procedures
provide a measure of the stiffness characteristics of the
various pavement components, particularly for subgrade
materials, to permit comparisons to be obtained.

The burden of defining the potential usefulness of any
new methods that are proposed lies with the developer.
Promising procedures, after review by the advisory
panel, could receive additional support for further de-
velopment.

Improved Pavement Design

Before additional iterations for improvement in the de-
sign procedures can be developed, additional studies are
needed in the following areas.

Pavement Unevenness

Some unevenness criteria are needed as a basis for con-
trol over construction operations. The current straight-
edge criterion is not consistent with the functional re-
quirements of airport pavements. Thus, for unevenness
of new pavement surfaces, new criteria are needed that
can be related to the pavement functional requirements
and to the latest technology for measuring runway rough-
ness.

Design for Frost Effects

New design criteria have recently been developed for
pavements in areas of frost penetration. Questions
raised at the conference regarding the effect of stabi-
lized layers on the frost design criteria could not be
resolved within the current state of the art. Further
studies are needed to fully understand the effects of
frost action on pavement systems with stabilized ma-
terials.

Soil Classification and Soil Strength
Measurement

The discussion on soil classification and its relation to
pavement design indicated some confusion about the
relative roles of soil classification versus soil strength

The Program Committee believes that the
unified system is an effective scheme for classification

evaluation.

of soils for moisture and frost susceptibility. Needed
for evaluating the soil strength parameters are improved
procedures that can be incorporated into the pavement
design procedure. Ideally, soil strength measurement
procedures should provide soil strength parameters that
are consistent with pavement design procedure and pave-
ment evaluation when NDT procedures are used. This
requirement suggests that the soil evaluation test proce-
dures should include dynamic testing, for most soils have
significantly different properties under static and dy-
namic loads. Studies to develop procedures for measur-
ing soil strength parameters for pavement design and
evaluation are strongly recommended and should be given
a high priority in any future research program.

Equivalency Values

Equivalency values for paving materials have great ap-
peal because of the manner in which such parameters
simplify the design procedure when one deals with a num-
ber of different paving materials. However, because the
physical characteristics of many of these materials are
different, the modes and causes for pavement distress
are often different. Consequently, some severe con-
straints must be placed on the use of any equivalency
value assigned to any paving material.

The equivalency values presented at the conference
raised many questions. A number of participants pointed
out that a different equivalency ratio between any two ma-
terials must exist for almost every significant change in
subgrade support, loading, environment, use in the pave-
ment system, and even time of loading. With this many
variables, either a range of equivalency values must be
given for each material or the conditions for which the
equivalency values are valid must be carefully spelled
out,

A question was raised as to whether equivalency
values are even necessary. If procedures are developed
to incorporate real properties of component paving ma-
terials into the design process, there should be no need
to develop equivalency values for the various materials.
If it is determined that such parameters are necessary,
studies must be undertaken to carefully delineate appro-
priate equivalency values for each paving material and
the constraints under which such values are valid.

Continuously Reinforced and Prestressed
Concrete Pavements

Both continuously reinforced concrete and prestressed
pavements appear to have potential for excellent perfor-
mance at reasonable costs. Design criteria are lacking,
however, and it is impossible to optimize the design of
these pavement systems. Additional design criteria,
based on parameters such as allowable stresses and
strains in the pavement components, allowable deflec-
tions, and allowable subgrade strains, are needed be-
fore the designs can be optimized. The committee rec-
ommends that further studies to develop the additional
information needed to establish realistic design criteria
be given high priority.
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