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Abstract: Pavement condition data are collected to assist
in making decision on highway maintenance,
rehabilitation and reconstruction. To identify the
maintenance strategies for a given pavement section one
must know both the present and the past deficiencies by
some formal rating system. Road riding quality or
roughness has the special significance as it has been
shown to directly affect vehicle operating cost and road
safety, other surface characteristics such as cracking,
patching, rutting, raveling, and potholes which affect the
riding quality of pavement are related with the
structural deterioration of the pavement. So therefore it
becomes significant for highway engineer to measure or
evaluate the pavement surface characteristics and to
measure these, method and the equipment should be
fairly simple and fast so that the engineer can make use
of them both at the time of pavement construction and
maintenance as a quality check. The performance is
greatly affected by the type, timeliness and quality of
maintenance. The Present Serviceability Index (PSI) is
one common evaluator used to describe the functional
condition with respect of ride quality. Pavement
Condition Index is another index commonly used to
describe the extent of distress on a pavement section.
Models for the prediction of riding quality are very
important to highway agencies for the purpose of
managing their road network. The prediction of riding
quality is also important for road pricing and regulation
studies. Useful models are those that establish the
contribution of pavement structure, traffic, environment
and any other factors that are relevant for the cost
allocation. Appropriate flexible pavement sections were
found for the present work done and present
serviceability rating studies were carried out. For this
three rating panels viz highway panel, non-highway
panel, and mixed panel with six members in each panel
were constituted. An initial orientation program was
conducted for the raters for assessing the pavement
surface by the both rider rate and visual rating
technique. The raters were trained to rate the pavement
surface for the pavement surface characteristics. The
rating scale adopted for the riding and visual surveys
were also supplied to the raters. The field data collected
from the selected flexible pavement stretches were used
for the analysis of the work. The raw data/ rating was
corrected for errors in the individual present
serviceability rating for which statistical methods and
procedures were used to estimate and remove the errors
in the individual present serviceability. The leniency
error was determined by calculating mean of individual

rater and mean of all single ratings and its correction
was also found, the central tendency error was
determined by calculating the standard deviation of
individual raters and standard deviation of all single
ratings were determined. The true ratings were then
found and then the corrected mean ratings of all the
panels was found for the development of the model and
then the validation of the model was done by selecting
suitable flexible pavement stretches. The test stretches
selected for the development of PSI model were having
PSR values in the range of 1.74 to 4.99. The rating
studies (both ride and visual) include a subjective
method of analysis in which six raters were considered
in each panel with a permissible error of -0.28 to 0.15.
The leniency error for the rider rating varied in the
range -0.06 to 0.04 for highway panel. Similarly for non
highway panel -0.011 to 0.29 and -0.09 to 0.13 for mixed
panel respectively. The central tendency error for rider
rating varied from 0.09 to 0.13 for highway panel, -0.28
to -0.36 for non highway panel, -0.13 to 0.15 for mixed
panel. The model developed on above permissible errors
was found to be satisfactory for the urban flexible
pavement sections.

INTRODUCTION

An efficient and adequate transportation system is one of
the key indicators of a nation's prosperity, its developmental
status, and overall economic growth. India, being the second
most populous and the tenth-largest industrialized country
in the world, has an extensive road transportation system.
The large and ever-increasing investment demands for the
upkeep and for ensuring the desired level of serviceability
of road infrastructure facilities that were created at great
cost have concerned administrators, policy makers, and
highway professionals in India, and caused them to seek
appropriate solutions, in view of resource constraints, for
road maintenance and rehabilitation problems. The existing
road network has shown signs of premature distress because
of the unexpected demands of growing traffic volume and
heavier axle loads. The network has fallen short of its
structural capacity and hence it is greatly overstrained. The
funds allocated for road development programs have been
decreasing constantly over the years as a percentage of the
gross national product (GNP). The majority of allocated
funds are utilized for providing M&R measures to the
existing network rather than for new construction. The
funds being provided for the arterial road network are
approximately 50 to 60 percent of the amount needed.
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The serviceability performance concept, rating technique,
and distress evaluation are the attributes used to develop the
Present Serviceability Index equation/model. Maintenance
strategies of a given pavement section are identified on the
data availability of both past and present deficiencies of the
pavement system. Rating system is the one technique of
assessing the condition of the pavement.

Need for study

The surface condition of a pavement at any time reflects the
degree of damage caused by traffic and the environment
based upon a visual evaluation of the pavement surface. The

Objectives of present study

1. To study the selected road stretches for its distress
levels — types and severity.

2. To evaluate the pavement based on rider rating
survey.

3. To develop present serviceability index models
using SPSS software.

4. To validate the model with suitable number of
stretches

5. To evaluate the pavement condition based on
federal highway administration models

Scope of work

In the present study, selected urban road stretch on Mysore
road (Mysore circle - mosque to Bangalore institute of
international management) has been considered for
development of PSI equation and the rating studies will be
carried out by the three panels viz highway, non-highway
and mixed panel with six raters in each panel. The pavement
condition assessment will be carried out and pavement
roughness will be measured with the help of bump
integrator.

The pavement condition assessment will be made based on
the distress survey flexible distresses considered include
rutting, raveling, cracking, pothole and roughness.

Present serviceability models will then be generated based
on pavement surface characteristics, rider rating and visual
ratings the present serviceability index models for both rider
ratings and visual ratings will be generated also keeping the
urban pavements into consideration.

LITERATURE REVIEW

Effects of routine maintenance on flexible pavement
condition:

The paper addresses an interesting issue: providing a means
of selecting routine-maintenance options based on the
roughness progression profiles. The discusser discusses
some shortcomings relating to the roughness modelling and
maintenance effectiveness indices. Maintenance effect is
modelled in terms of roughness as a function of age, traffic
loading, and environment based on field data. Roughness is
modelled as a function of (1) structural deformation
(function of modified structural number, traffic loading,
etc.); (2) surface defects (function of changes in cracking,
patching, and potholing); and (3) environmental and non
traffic-related  mechanisms  (function of pavement
environment, time or age, and roughness).
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surface condition rating is useful as an input for predicting
the remaining life of a pavement. It also assists in the
preliminary evaluation and programming of appropriate
maintenance and rehabilitation treatments. Better riding
quality and minimum distress road are the prime motto of
any highway designer or engineer. Unevenness is the most
significant factor affecting better riding quality. The factors,
which affect the distress in pavement, are age, traffic,
environment etc. It is therefore necessary for highway
engineer to manifest or evaluate the pavement surface
characteristics during and after the construction time with
the appropriate equipments to have a quality check on the
pavement system.

Current and future pavement maintenance prioritization
based on rapid visual condition evaluation:

States that” According to this approach, a well-trained
rating crew is required to evaluate the condition of every
section of the highway pavement network based on their
judgment of the severity and the approximate extent of each
distress type manifested on it”. Knowledge of the
deterioration rates of pavements under local environmental
and traffic conditions. The capability of predicting the
expected future condition of a pavement section affected by
a given distress type would be beneficial in identifying the
optimum time for the most cost-effective treatment.
Moreover, the concept of using specific transition
probabilities for each distress type as introduced work
would overcome one obvious deficiency of the traditional
PCI method in which the particular distresses that need be
treated immediately are not made conspicuous.

Automatic pavement-distress-survey system:

The most important items are the establishment of a
serviceability index, which represents pavement quality, and
a prediction of performance, which is represented by the
relation between time (and traffic) and the index. Pavement
quality consists of two primary factors: riding quality and
skid resistance. The factors influencing riding quality are
pavement distress and/or roughness. Three major factors of
pavement distress are cracking, ratting, and longitudinal
profile. The requirements for acquiring these three factors
are the following: (1) That data-acquisition cost is as cheap
as possible; (2) that data analysis can be done in a short
time; and (3) that data acquisition does not influence the
speed of other traveling vehicles, in particular on roads with
heavy traffic. A survey vehicle that uses laser and video
techniques has been developed, enabling rapid and accurate
crack-data measurement. The data can be input to a
computer directly.

The automation solves the problem of individual difference
in data analysis. Additionally, computer image processing
allows easy and flexible output of various parameters
calculated from information such as length, width, direction,
and number of cracks for entry into pavement-data bank.

Effect of road roughness on capacity of two-lane roads:

The Highway Capacity Manual (2000) states that the
capacity of a two-lane rural highway under ideal conditions
is 3200 passenger car unit per hour for both directions
combined. The ideal conditions as given in the manual do
not include the riding quality of a road, which deteriorates
with time.

Data collected on the roughness and free-flow speed of cars
and heavy vehicles at a length of 55 km on three highways
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in India was used to establish the relationship between these
two variables. Further, speed—volume data collected at eight
different sections of two-lane roads were analyzed and the
effect of road roughness on capacity was evaluated.

The cost of operating the vehicles and transporting the
goods rises as road roughness increases. As the total
operating costs of all vehicles on a road outweigh the
agency cost of maintaining the road by typically 10-20
folds, small improvements in roughness can yield high
economic returns. One of the major unknown aspects in
capacity studies is the effect of the pavement condition or
the surface unevenness on operating speed. The pavement
condition that substantially affects the operating speeds can
have substantial economic implications in terms of extra
user time, discomfort, cost, and low capacity.

To arrive at the mean stream speed, a trap of a suitable
length (30-35 m) was made on the road and the speed of
each category of the wvehicle considered for the traffic
volume count was calculated.. The capacity of a two lane
road decreases by 300 PCU/h when road roughness
increases by 1,000 mm/km.

The capacity of a two-lane road with a good surface
condition (Ul) 52500 mm/km! is estimated to be 3,140
PCU/h, which is close to the value given in the HCM
(2000). It decreases by 300 PCU/h when surface unevenness
increases by 1,000 mm/km. In other words, the capacity of a
two-lane road can be augmented by 10— 15% by providing a
good riding surface.

METHODOLOGY

The test sections in Bangalore city were found and the
section considered was from Mysore circle mosque to BIIM
college and the pavement surface along the test section
varies from good to worst and the' test section was
subdivided in to sub sections of 200 meter; each on both the
directions based on the distress- type and severity levels; for
distress evaluation and rating studies along the subsections.
The test section is straight and has uniform riding quality
and pavement surface characteristics.  Thirty-eight
subsections each of 200 m length were selected along each
direction with varying carriageway width.

Rating Panel:

The present serviceability rating (PSR) studies were carried
out and for these studies, rating panel was formed. The
panel constituting of three categories viz highway panel,
non-highway panel and mixed panel, each panel consisting
of six members each. An initial orientation program was
conducted for the raters for assessing the pavement by both
ride rating and visual rating technique. The raters were
trained to rate the pavement surface for typical road
stretches.

Ride rating and Visual rating:

In visual rating method, the members of the rating panel
were trained to walk through the left and right wheel path,
through the given stretch of road for assessing the section
for pavement characteristics- unevenness, cracking,
patching and potholes, the pavement surface was assessed
by each member in the five-point scale. The rating scale
adopted for visual rating is shown in table 3.2. In rider,
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rating method the members of rating panel were taken in a
standard test drive vehicle driven at a speed of 30+1 kmph
along the stretch to assess the PSR value for riding comfort,
the rating scale adopted for ride rating is shown in table 3.3.
Care is taken that the results obtained from the raters are
unbiased.

The results of all three categories of panel members are
checked for any errors and deviations and the corrected
results are obtained. The PSI model is then developed from
the corrected and unbiased results using SPSS package and
the model developed is then validated using suitable number
of stretches.

Description of Visual Rating Scale
Sl Description Based on Visual Numeric
No | Condition of Pavement Surface | al Scale

1 | Perfectly even surface without 4-5
undulations, cracking, patching or
rutting

2 | Slightly uneven surface with some 3-4

undulations, slight cracking, no

potholes and rutting

3 | Moderately uneven surface, visible 2-3

patching, medium  cracking,

slightly rutting

4 | Uneven surface with improperly 1-2

patched  potholes, medium to

heavy cracking and rutting

5 | Uneven surface with different type 0-1

of undulation, unpatched and badly
patched potholes, heavy cracking
and deep rutting, edge cracking

Description of Ride Rating Scale

S| Description Based on
' Riding Condition of Numerical Scale
No.
Pavement Surface
Without discomfort, perfect
1 4-5
smoothness
2 Little dlstortl_or}, fairly 3.4
smooth riding
Medium distortion, fair to
3 o 2-3
uneven riding
4 Heavy distortion, 1.2
uncomfortable riding
5 Intolerable, very 0-1
Discomfortable riding
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Description of sub stretches 1 0-200
Selected pavement test stretches for rider and visual 2 200-400
rating 3 400-600 BIIMS to Statistical
Stretch institute
no Chainage m Location 4 600-800
5 800-1000
1 0-200 6 1000-1200
2 200-400 7 1200-1400
o 8 1400-1600 Statistical institute to
3 400-600 BIl MS t(:.:?tfltlstlcal 9 1600-1800 Banga|ore university gate
4 600-800 INSHiute 10 1800-2000
5 800-1000 1 2000-2200 Bangalore University gate
12 2200-2400 to Gopalan Arcade Mall
6 1000-1200 13 2400-2600
7 1200-1400 14 2600-2800
15 2800-3000
8 1400-1600 Statistical institute to 16 3000-3200
Bangalore university gate
9 1600-1800 9 Y9 17 3200-3400
18 3400-3600 Gopalan Arcade Mall to
10 1800-2000 19 3600-3800 Satellite Bus Stop
11 2000-2200 20 3800-4000
Bangalore University gate 21 4000-4200
12 2200-2400 to Gopalan Arcade Mall 22 4200-4400
13 2400-2600 23 4400-4600
24 4600-4800
14 2600-2800 25 | 4800-5000
- 26 5000-5200
15 2800-3008 7 5200-5400 Satellite Bus Stop to
- . Gopalan Mall
16 3000-3200 28 5400-5600 p
17 3200-3400 29 5600-5800
30 5800-6000 Gopalan Mall to Mosque
18 3400-3600 Gopalan Arcade Mall to
19 3600-3800 Satellite Bus StOp o
Results of pavement surface  characteristics
20 3800-4000
Cracking
21 4000-4200 Stre | IRI and Rutt | Rave
i tch m/ | patching | ing, | ling, | Pothole,
22 4200-4400 v km % mm % %
23 4400-4600 10 | 2.1 0.0 00 | 14 0.0
24 4600-4800 2.0 1.7 0.0 0.0 0.0 0.0
25 4800-5000 3.0 3.5 0.0 0.0 0.0 0.0
4.0 3.1 0.0 0.0 0.0 0.0
26 5000-5200
Satellite Bus Stop to 5.0 | 56 0.0 00 | 0.0 0.0
21 5200-5400 Gopalan Mall 60 | 4.0 0.0 00 | 00 | 00
28 5400-5600 7.0 5.9 0.0 0.0 0.0 0.0
29 5600-5800 8.0 6.4 0.0 0.0 0.0 0.0
30 5800-6000 Gopalan Mall to Mosque 90 | 88 0.0 00 | 00 0.0
10.0 | 6.0 0.5 0.0 0.0 0.0
tsub H 11.0 | 12.2 45.1 27.0 3.5 0.1
Description of sub stretches
Selected pavement test stretches for rider and visual 12.0 7.8 357 9.5 2.0 0.1
rating 13.0 8.2 21.2 2.5 0.8 0.1
Stretch _ _ 140 | 83 | 356 75 | 16 | 03
no Chainage m Location
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15.0 | 7.4 17.3 105 | 6.7 0.1 21 3.19 3.74 3.76 3.56
16.0 | 8.0 12.9 95 | 6.9 0.1 22 3.39 3.76 3.74 3.63
170 | 6.0 17.4 50 | 35 0.2 23 3.87 3.63 3.67 3.72
18.0 | 101 8.2 50 | 0.0 0.1 24 3.85 3.79 3.71 3.78
19.0 | 12.1 11.1 195 | 2.2 0.1 25 3.62 3.71 3.63 3.65
20.0 | 11.6 45 90 | 7.3 0.1 26 3.63 3.64 3.66 3.64
210 | 103 | 143 135 | 4.1 0.0 27 3.32 3.66 3.68 3.55
220 | 13.3 9.1 115 | 0.0 0.1 28 | 382 364 | 3.66 3.71
230 | 63 39.3 00 | 24 13 29 | 392 | 375 | 367 3.78
240 | 88 | 265 | 105 | 09 0.5 30 | 437 | 379 | 402 4.06
25.0 | 6.0 16.1 13.0 | 0.9 0.3
260 | 7.0 17.3 00 | 0.8 0.3
27.0 78 177 15.0 05 0.2 Mean visual rating value of all panels
280 | 7.9 17.3 00 | 04 0.1 . Non
High - . Mean
2090 | 80 | 152 | 130 | 27 | 03 Csrfrﬁct) way C\:g;‘ '\é';r“‘z? of all
30 | 503| 503 0 | 201 0.4 panel | el panel
1 480 | 484 | 479 | 481
2 449 | 487 481 | 472
. . . . 3 4.52 4.90 4.83 4.75
Mean ride rating and visual rating value of all panels -
4 490 | 491 487 | 489
The corrected values of mean values of the ride rating for ® 491 4.93 4.88 491
selected pavement test stretches were calculated after .
removal of leniency error, and central tendency error. 6 4.89 4.96 491 | 492
‘ 7 496 | 4.99 494 | 496
. on
St(t:[]e wgh high | Mixed | Mean of 8 4.95 4.98 4.96 4.97
no. pan); ey panel | all panel 9 4.98 4.98 4.99 4.99
| 10 | 499 | 499 | 499 | 499
1 4.50 4.22 4.50 4.41
11 1.74 2.51 227 | 217
2 4.56 4.27 4.54 4.46
3 | 465 | 429 | 456 450 12 | 178 | 256 | 239 | 224
' ' ' ' 13 1.81 2.65 247 | 231
4 4.68 4.33 4.60 4.53 :
5 478 | 437 | 464 4.60 14 | 258 | 275 | 274 | 267
6 480 | 437 | 468 4.61 15 | 261 | 284 | 275 | 273
7 | 489 | 440 | 470 4.66 16 | 267 | 287 | 287 | 280
8 489 | 445 | 472 4.68 17 212 | 295 | 28 | 284
o | 493 | 444 | 474 | 470 18 | 289 | 35 | 304 | 315
10 | 493 | 450 | 473 4.72 19 | 291 | 366 | 317 | 325
11 | 201 | 305 | 292 | 29 20 | 2% | 373 | 320 | 330
12 | 295 | 312 | 290 2.99 21 | 308 | 384 | 327 | 340
13 | 299 | 300 | 299 | 300 22 | 326 | 38 | 350 | 355
14 | 324 | 307 | 310 3.14 23 | 870 | 417 | 373 | 387
15 | 334 | 324 | 3.26 3.28 24 | 375 | 425 | 379 | 393
16 | 344 | 338 | 340 3.41 25 381 | 438 | 376 | 398
17 3.56 3.52 3.45 3.51 26 386 | 439 | 380 | 402
18 2.87 3.64 3.63 3.38 27 3.90 | 450 3.85 | 4.09
19 2.94 3.63 3.67 3.42 28 3.93 4.62 3.86 4.14
20 2.98 3.70 3.76 3.48 29 3.97 4.67 3.92 4.18
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DEVELOPMENT OF MODEL:

The model was developed along the lines of AASHO
equation using field data and SPSS software package. The
equation was developed for both visual and ride rating. The
dependent variable in this model is the visual rating of
pavement condition which is dependent on the pavement
surface characteristics and pavement surface characteristics
like unevenness, cracking, patching, rutting and ravelling
are independent.

Multiple linear regression models for visual ratings

PSI = 5.171 - 0.100IRI - 0.028CRKPCH - 0.032RD -
0.013RV

PSI = Pavement serviceability index for the range of 0.00 to
5.00

IRI = International roughness index for the range of 1.69 to
13.25 m/km

CRKPCH = Cracking and patching for the range of 0.00 to
50.30 %

RD = Rut depth for the range of 0.00 to 27.00 mm
RV = Ravelling for the range of 0.00 to 20.1 %
Multiple linear regression models for ride ratings
PSI =4.615 - 0.062IR1 — 0.037RD — 0.555PTHPCH

PSI = Pavement serviceability index for the range of 0.00 to
5.00

IRI = International roughness index for the range of 1.69 to
13.25 m/km

RD = Rut depth for the range of 0.00 to 27.00 mm

PTHPCH = Pothole patching for the range of 0.00 to 1.34%

Index values for the selected pavement test stretches:
Pavement distress indices were computed using the
formulae given by federal highway admistration for data
collected from the thirty test stretches.

St |RCI | Patc | Cra |Rut |SCR |PCR | C
ret hing | ck inde on
ch inde | inde | X% dit
no X% | X% io
. n
1 333 89 Nil Nil 89 100 | G
2 269 97 100 Nil 97 100 | G
3 158 94 Nil 94 88 100 | G
4 158 | 100 | 100 | 100 | 100 | 100 | G
5 156 | 100 | 100 | 100 | 100 | 100 | G
6 157 | 100 | 100 | 100 | 100 | 100 | G
7 156 | 100 | 100 | 100 | 100 | 100 | G
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8 | 160 [ 100 | 100 | 100 | 100 | 100

9 | 154 [ 100 | 100 | 100 | 100 | 100

10 | 156 | 100 | 100 | 100 | 100 | 100

11 | 151 80 84 63 50 59

12 | 151 84 98 91 28 60

13 | 152 99 88 99 76 58

14 | 157 82 80 93 54 96

15 | 158 91 90 90 29 81

16 | 157 94 93 91 77 100

17 | 158 91 90 95 24 77

18 | 157 96 89 95 20 75

19 | 156 94 94 61 51 93

20 | 149 78 84 71 73 59

21 | 157 93 92 73 58 93

22 | 151 75 78 69 62 59

23 | 158 80 78 100 58 98

24 | 151 77 75 80 51 59

25 | 158 87 85 87 59 99

26 | 158 91 90 100 81 100

27| 158 91 90 70 52 94

28 | 157 91 90 100 82 100

29 | 157 92 91 74 58 98

OO O|O|T|O|T|O|T|O|TM|T|O|TM|O|T|T]|T|O|O|®

30 | 146 75 71 74 46 60

Validation of model: model validation was done on the
similar lines of the development of model for both ride
rating and visual rating.

Visual rating model

PSI =4.948 —0.030RI - 0.016CRKPCH - 0.59RD -
0.212R

PSI = Pavement serviceability index for the range of 0.00 to
5.00

IRI = International roughness index for the range of 3.94 to
10.34 m/km

CRKPCH = Cracking and patching for the range of 2.84 to
28.88 %

RD = Rut depth for the range of 0.00 to 20.50 mm
RV = Ravelling for the range of 0.54 t0 4.78 %

Ride rating model

PSI =3.975 - 0.037IRI - 0.002RD - 0.050PTHPCH

PSI = Pavement serviceability index for the range of 0.00 to
5.00

IRI = International roughness index for the range of 3.94 to
10.34 m/km

RD = Rut depth for the range of 0.00 to 20.50 mm
PTHPCH = Pothole patching for the range of 0.00 to 2.34 %
DISCUSSIONS

1. Thirty test stretches were selected for the distress
measurement and rating studies and stretches were
in varying condition. The test stretches selected for
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the development of PSI model were having PSR
values in the range of 1.74 to 4.99.

Various distress measurements were carried out
such as roughness, rutting, raveling, cracking, and
patching. IRI expressed in m/km varied from 1.69
to 13.25, rut depth expressed in mm varied in the
range 0.00 to 27.00, raveling expressed in % area
varied in the range 0.00 to 20.10, cracking and
patching expressed in % area varied from 0.00 to
50.30.

The rating studies (both ride and visual) include a
subjective method of analysis in which six raters
were considered in each panel with a permissible
error of -0.18 to 0.28. The rating studies were
carried out by constituting three panels viz,
highway panel, and non highway panel and mixed
panel for the selected thirty stretches. The mean
values for rider rating varied from 2.91 to 4.93 for
highway panel, 3.00 to 4.50 for non highway panel
and 2.90 to 4.74 for mixed panel. The visual rating
varied from 1.74 to 4.99 for highway panel, 2.51 to
4.99 for non highway panel, 2.27 to 4.99 for mixed
panel.

After rating studies error elimination was carried
out viz., leniency and central tendency error. The
halo effect was considered because the rating was
not carried out a particular distress. The type of
leniency error and the magnitude were constant for
each rater which indicates that it was a function of
the rater though by definition it is a function of the
rating matrix. The appearance of this error
indicates that the rater tends to rate either too high
or too low and the type and magnitude of central
tendency error are fairly constant indicating that
this error is also a function of the rating matrix as a
whole. The leniency error for the rider rating varied
is in the range of -0.09 to 0.06 for highway panel.
Similarly for non highway panel -0.14 to 0.28 and -
0.18 to 0.13 for mixed panel respectively. The
central tendency error for rider rating varied from -
0.26 to 0.12 for highway panel, -0.26 to -0.32 for
non highway panel, -0.11 to 0.15 for mixed panel.

CONCLUSIONS

1. The percentage difference between the ratings
of first ten stretches and second ten stretches is
44.89. The percentage variation of rating
between the second ten stretches and third ten
stretches is 28.94 in highway panel for visual
rating.

2. The percentage difference between the first
ten stretches and second ten stretches is 44.89.
The percentage variation of rating between the
second ten stretches and third ten stretches is
99.35 in non highway panel for visual rating.

3. The percentage difference between the first ten
stretches and second ten stretches is 45.89.
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The percentage variation of rating between the
second ten stretches and third ten stretches is
27.02 in highway panel for visual rating.

4. The percentage difference between the first ten
stretches and second ten stretches is 32.65.
The percentage variation of rating between the
second ten stretches and third ten stretches is
8.33 in highway panel for rider rating.

5. The percentage difference between the first ten
stretches and second ten stretches is 22.72.
The percentage variation of rating between the
second ten stretches and third ten stretches is
10.53 in highway panel for rider rating.

6. The percentage difference between the first ten
stretches and second ten stretches is 28.26.
The percentage variation of rating between the
second ten stretches and third ten stretches is
10.81 in highway panel for rider rating.

7. The percentage variation in the IRl among the
thirty stretches is 87.24. The percentage
variation in cracking and patching is 91.0. The
percentage variation between the rutting is
81.48. The percentage variation between the
raveling is 98.00.

8. The percentage variation in potholing is 94.55
in the distress measurement among the
selected stretches.
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