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Pavement evaluation techniques have important applications in maintenance manage
ment. In the determination of present conditions and remaining service life in im
portant pavement systems, managers can eliminate the problems associated with 
subjective ratings and accomplish management planning on a sound techmcal basis. 
Also the ability to determine the future date or dates when major pavement rehabili
tation will be required, permits management to accomplish optimum scheduling of the 
rehabilitation work and of interim maintenance measures as well. 

Obviously, this type of evaluation has particular application on important arterial 
routes and major highway networks such as the Interstate System. It also has proved 
to be a valuable tool in maintenance programming on a number of major toll road sys
tems throughout the northeast. 

PRESENT SERVICEABILITY INDEX 
Essentially, the pavement evaluation techniques consist of utilizing the Present 

Serviceability Index (PSI) concepts and pavement performance curves developed during 
the AASHO Road Test at Ottawa, Illinois. The PSI is a measure of a pavement's mo
mentary ability to serve traffic. The PSI concept was developed to monitor the effect 
of axle-load applications on a variety of pavement designs. A pavement serviceability 
rating panel was appointed to make a subjective judgment of the ability of 138 different 
pavement sections to service traffic. The panel's judgment was indicated by a rating 
value ran^ng from 0 to 5 with adjective designations of very poor (0-1), poor (1-2), 
fair (2-3), good (3-4), and very good(4-5). AASHO personnel then measured variations 
in longitudinal and transverse profiles as well as the amount of cracking and patch
ing on each of the pavement sections. Using mathematical analyses, these quantita
tive measures were related to the mean rating value as established by the rating panel 
to produce an equation to predict a quantitative counterpart of the mean rating value. 

SURVEYS AND ANALYSES 
A number of devices are available to measure the pavement profile. A profile mea

surement system developed at the AASHO Road Test employed the Chloe profilometer. 
A number of states have acquired this instrument. Its major limitation is in its slow 
operating speed (i5 mph) and sensitivity to moisture and temperature changes. A 
more practical instrument for general field operation is the BPR-type road roughness 
indicator, which measures the accumulated inches of roughness while traveling over 
the pavement surface at 20 mph. Our firm has purchased a road roughness indicator 
and is currently using this instrument in pavement evaluation studies. 

To establish the PSI of a pavement it is necessary to conduct a survey of the pave
ment roughness using the road roughness indicator or an alternative instrument and to 
conduct a visual survey of the patching and cracking conditions on the pavement surfaec. 

The roughness survey records the surface deformation resulting from effect of traf
fic loads, age and environment. This phase of the field survey consists of taking 
measurements to determme the rideability of the pavement surface recorded in inches 
of roughness per mile of roadway. The BPR-type road roughness indicator consists 
of a single test wheel mounted on a towing frame with two single-leaf springs and pre
cision damping devices. As it is towed along the wheelpath of the roadway, the wheel 
deflects with respect to the towing frame in proportion to the roughness of the road. 
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Figure 1. BPR-type, road roughness indicator. Model C T - 4 4 4 . 

Figure 2 . Roghometer test wheel is towed in the outside lane to record most severe condition. 



45 

Evant 
Marking 
Line 

5 Inches of 
Roughness -

Accumulated 
Inches of 
Roughness—It 

Structure 

Mi/epost 
52.0 

Faulted 
Transverse 
Joints 

Revolutions 
of Test Tire 

Roughness 
Indication 
Profile 

Figure 3 . Continuous tape record of pavement roughness survey, electronically registered by road 
roughness indicator. 

The total downward movement recorded in inches per mile of roadway represents the 
roughness index. The downward movement is electronically recorded on the instru
ments contained in the towing vehicle. These instruments also provide an accumula
tive record of the inches of roughness to one 1000th of an inch and a continuous pro
file of the roughness of the road recorded on tape. 

The visual survey consists of observing the pavement surface and recording the 
quantities of pavement deficiencies noted. While cracking and patching are the only 
quantitative values required to compute the PSI, i t has been our practice to observe 
and record other conditions which could affect the structural integrity of the pavement, 
i .e, pumping, faulting, scaling, and other signs of disintegration of the pavement sur
face as well as defects in shoulders, drainage, and appurtenances. The data are re
corded on special forms for each mile of mainline pavement and for each ramp or con-
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Figure 4 . Typical print-out of pavement sections and PSI values from computer program. 



m
 

3
0 

•
i

^
^

^
-

-
;

*
^ 

P
'O

je
r 

t 
L

im
it

s 

T
er

m
in

al
 

PS
 I 

"
2

3 
Pr

op
os

eg
 

58
 

60
 

62
 

64
 

66
 

68
 

70
 

72
 

74
 

76
 

(n
 

80
 

82
 

4 
S 

1 

3
4 N 

> 
N

 

•—
 

r-
Pr

oi
ec

ti
on

 
L

im
it

s 
—

 

Pr
oD

oi
ed

 
T

tr
m

in
al

 
PS

I 
•2

3 
\ 

1 1 

—
r 

1 

—
1—

 
-4

-
58

 
' 

60
 

' 
62

 
64

 
66

 
68

 
70

 
72

 
74

 
76

 
78

 
80

 
62

 

Y
ea

r 
Y

eo
r 

Fi
gu

re
 5

. 
T

yp
ic

al
 s

er
vi

ce
 l

if
e 

cu
rv

e;
 p

ro
je

ct
io

n 
lim

its
 s

et
 b

y 
al

te
rn

at
iv

e 
fu

tu
re

 t
ra

ff
ic

 g
ro

w
th

 e
st

im
at

es
. 

1̂
 

-J 



48 

necting roadway for the pavement section under study. The visual survey can be con
ducted by a crew operating on the shoulder of the highway where a paved or graded 
shoulder is available. The visual survey crew consists of a vehicle driver and an 
observer and recorder riding perferably in the open bed of a pickup truck, traveling 
at an average speed of 3 to 5 miles per hour. 

With the cracking and patching data in hand and the roughness index (RI) values es
tablished, the PSI values can be computed for each pavement section using the appro
priate equation where the cracking factor (C) is in units of linear feet of cracking per 
thousand square feet of area and the patching factor (P) is in units of square feet of 
patching per thousand square feet of area. PSI values can be computed for each seg
ment of highway and plotted on a bar chart to permit inspection and analysis. General
ly, it has proved practical to compute PSI values for each half-mile pavement segment 
and then to average the PSI values over longer pavement sections so that programming 
of major rehabilitation work can be scheduled for significant pavement lengths. 

DEVELOPMENT OF LONG-RANGE PROGRAMS 
Service life curves are the graphic illustration of the loss of PSI values as a result 

of repeated axle-load applications and environmental influences acting over a period 
of time. In the AASHO Road Test analysis, equations were developed to show the loss 
of PSI as a result of repeated axle-load applications of a known magnitude for various 
pavement designs. Because the AASHO Road Test was performed over a relatively 
short period of time, no relationship with time and environmental &ctors was estab
lished. In evaluating existing pavements, many of which have been subjected to en
vironmental influences over a number of years, it is necessary to account for that loss 
of service life associated with factors not related to axle loads. Our firm has devel
oped a procedure to identify the influence of time and environment in what we refer to 
as a K factor. By expressing both the axle factor and the K factor in the same mathe
matical form, they can be incorporated into a single expression where K is used to 
convert time and environmental influences into equivalent axle units. For large axle-
load applications, the K factor becomes insignificant. Conversely, it may become the 
primary factor when axle-load applications are relatively small on older pavements. 

The AASHO Road Test curves plotted loss of service life against accumulated axle 
loads. In order to convert axle loads to time, it is necessary to perform an extensive 
analysis of the character and magnitude of the traffic to which the pavement has been 
subjected since its opening and to analyze and develop projections of traffic volumes 
and traffic load classifications over the service life period of the pavement. With ade
quate traffic information in hand, and through the computation of equivalent 18-kip 
axle loads for the mixed traffic flow to which the pavement is subjected, it is possible 
to establish a direct correlation between accumulated axle loads and calender years. 
Thus the service life curve can be plotted with PSI values as the ordinate and calendar 
years as the abscissa. The point at which the projected service life curve intersects 
the minimum acceptable PSI value then identifies the year in which major rehabilitation 
of the pavement section can be anticipated. 

Service life curves can be computed for each of the pavement sections using the PSI 
values established by the survey as the current point on the curve. Where no prior 
pavement evaluation studies have been performed on a pavement section, initial PSI 
values must be assumed in order to determine the loss of service life associated with 
current values. This assumption can be based on PSI surveys on nearby newly con
structed sections of pavement built to comparable standards or it may be established 
by a purely judgmental assignment of initial values. Obviously, the warrants for peri
odic PSI surveys and the establishment of additional points on the service life curves 
are strongly indicated if a high degree of accuracy is to be anticipated in projections 
of the service life curves over more than a few years in the future. 

With pavement service Ufe curves computed for each significant contiguous segment 
of a roadway system it is possible to identify the year in which each pavement segment 
can be expected to reach its minimum acceptable PSI value. Resurfacing programs can 
be scheduled from these data, and practice grouping of sections to provide optimum con 
tact size, to minimize repeated traffic interruption and to balance out annual bettermeni 
programs can be accomplished. 


