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Abstract—For the purpose of providing a method for
the structural evaluation and remaining life analysis of
flexible pavement, this study makes use of the Falling
Weight Deflectometer (FWD) Technique. The portion
of the project route that runs along the Aurangabad-
Jalgaon Road is where the study is being conducted.
This study is being carried out with the intention of
determining the amount of the pavement's material life
that is still remaining.

I. INTRODUCTION

A highway pavement is a structure that is made up of
layers of processed materials that are layered on top
of the natural dirt sub-grade. The major purpose of
this construction is to disperse the loads that are
produced by vehicles to the sub-grade. An acceptable
riding quality, enough skid resistance, favourable
light reflecting properties, and minimal noise
pollution should be provided by the pavement
construction. Additionally, the surface should be able
to give a surface that is satisfactory.

Various kinds of pavement:

The two most common forms of pavement that are
used in the building of roads are as follows:

Flexible pavement: Flexible pavement is formed
from bituminous or unbound material, and the stress
is conveyed to the subgrade by the lateral distribution
of the applied load with depth throughout the
construction process.

The guidelines for the design of flexible pavements
are outlined in IRC 37-2018.

Rigid pavement: Rigid pavements are formed by
placing slabs of port land cement concrete on top of a
subbase of granular material that has been prepared
or directly on top of a granular subgrade.
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Guidelines for the design of stiff pavement used to
highways are outlined in IRC 58-2015.

The structure of flexible pavement is typically made
up of the following layers:

Subgrade layer, Subbase layer, Base layer, Binder
layer, Surface layer.
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I1. OBJECTIVE

The primary purpose is to carry out a non-destructive
FWD (Falling Weight Deflectometer) test on the
existing carriageway at predetermined intervals in
accordance with IRC:115-2014, and to collect the
deflection readings in addition to other information at
each and every place.

An evaluation of the structural condition of the
pavement will be carried out with the assistance of a
Falling Weight Deflectometer (FWD), and a
subsequent analysis will be carried out in order to
determine the relative performance of the pavement
in relation to the evaluation of its residual life.
FALLING WEIGHT DEFLECTOMETER:

The Falling Weight Deflectometer, often known as
the FWD, is a device that is used for impulse loading.
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It involves applying a transitory load to the pavement
and then measuring the form of the pavement surface
after it has been deflected. When measuring the
deflected form of the pavement surface, displacement
sensors are used. These sensors are positioned at
various radial distances, beginning with the centre of
the load plate. The fundamental idea behind how
each of these FWD models operates is, for the most
part, same. After being dropped from a height that
has been established in advance, a mass of weights is
then deposited on a sequence of springs and buffers
that are positioned on top of a loading plate. At a
variety of radial positions, the peak load and peak
vertical surface deflections that correspond to those
places are measured and recorded. Typical Falling
Weight Deflectometers (FWD) consist of a circular
loading plate with a diameter of 300 millimetres. It is
suggested that the load plate be circular.

On bituminous pavements, the objective peak load
that should be applied is forty kilonewtons (KN) plus
or minus four kilonewtons, which corresponds to the
load. In the event that the peak maximum (central)
deflection recorded with a load of 40 KN is more
than the measuring capacity of the deflection
transducer, it is possible to reduce the target peak
load in an appropriate manner. There are seven
sensors placed at radial distances of 0, 200, 300, 450,
600, 900, and 1500 millimetres. These are the typical
geophone position configurations that are used for
flexible pavement assessment. The number of sensors
and the radial distances measured from the centre of
the load plate are also included.
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Deflection sensors

*6 — 9 deflection sensors are used in FWD

6 sensors: 0 200 300 600 900 1200 mm

6 sensors: 0 300 600 900 1200 1500 mm

7 sensors: 0 200 300 450 600 900 1500 mm

7 sensors: 0 200 300 600 900 1500 1800 mm

9 sensors: 0 200 300 450 600 900 1200 1500 1800

I1l. CALIBRATION OF FWD

1.Static Calibration

The date of calibration of the load cell should not
be earlier than 365 days from the date of structural
evaluation of pavements using FWD.

2. Load Repeatability:

Peak deflection 250 to 600 um

Standard Deviation for min. of 12 load drops <5%
of the mean peak load.

3.Absolute calibration of deflection transducers:
Should be accurate to 2%.
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The resulting load-deflection data can be interpreted
through appropriate analytical techniques, such as
back calculation technique, to estimate the elastic
moduli of the pavement layers.

The computed moduli are, in turn, used for

(i) The strength evaluation of different layers

(ii) The estimation of the remaining life

(iii) Determination of strengthening requirement

(iv) Evaluation of different rehabilitation

alternatives (overlay, recycling, partial
reconstruction, etc.).

The test spot should be marked on the pavement.
Over the test point, position the load plate of the
calibrated FWD so that it is horizontal.

Place the loading plate on the pavement when it is
lowered. It is important that the loading plate is in
appropriate contact with the surface of the pavement.
The frame that is holding the displacement
transducers (geophones) should be lowered so that
the transducers may make contact with the surface of
the pavement.

Raise the mass to the height that has been specified in
advance in order to generate a goal load of forty
kilonewtons.

In order to descend, raise the mass. Through the use
of a data gathering system, load and deflection data
should be recorded into the relevant computer.

As you travel to the next test site, raise the geophone
frame and load plate to the appropriate height.

At hourly intervals, take a temperature reading of the
air.

It is possible to determine the temperature of the
pavement surface layer at hourly intervals by drilling
holes into the pavement surface layer that are forty
millimetres deep. One drop of glycerol should be
used to fill the hole. The thermometer should be
inserted into the hole, and the temperature should be
recorded after three minutes have passed.

In the event that the temperature of the pavement is
higher than 45 degrees Celsius, deflection
measurements should not be taken.

IV. DATA COLLECTION
For the purpose of deflection testing, prepare the
FWD unit.

At the beginning of the test section, bring the front-
wheel drive vehicle to a halt, position it so that it is
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centred on the outer wheel path (or a certain place),
and then take a measurement by applying load in the
following sequence:

Just one drop of settling liquid to guarantee correct
contact.

Three drops with a weight of forty kilonewtons plus
or minus four kilonewtons (or the given load).

With the exception of the settling drop, the sensors
that are situated in the middle of the loading plate are
responsible for recording the deflections of each
respective drop.

In addition to this deflection data, other parameters
such as chainage, temperature, date and time, and the
location of sensors will also be collected.

Drive the front-wheel drive (FWD) ahead to the next
measurement point after each new measurement.

V. PAVEMENT EVALUATION SURVEY

The following is a list of the major categories that
pertain to the activities of surveying, investigating,
and collecting data:

Information about to the pavement's history.

To identify uniform areas of the pavement that have
conditions that are comparable, a condition survey of
the pavement was conducted.

The thickness and composition of the pavement
layer, as well as the features of the subgrade.

1. Information pertaining to the pavement's history

It is possible that it will be helpful in determining the
causes for various distresses and in determining
whether the distresses were caused by deficiencies in
design, poor material selection, faulty construction,
or other factors such as a high water table and
inadequate drainage.

Survey of the state of the pavement

A pavement condition study is required to take place
before to the actual deflection measurement. This
survey is mostly comprised of visual observations,
and it is supported with measurements that are used
to estimate cracking, rutting, and other distresses in
the pavement.

The inquiry also includes other types of
examinations, such as laboratory tests and test pits
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Classifcaion Pavement Conditon
- 0t raoks o ess han 30 mm widh in s than 5% area o ol
paved sufaoe AND average o deph e hn f0mm

e o ircomecte craoks ofess than 30 mm widh n § o 20%
Far - (aea of ol paved surfoe ANDIOR average t deph etween 1010 20
m

Wide ifrcomected racking of mor hn 3.0 it n 10 20 aea
(okde rea ofplching nd raveing i s o paved aea OR cvacking
0f an ype i moretan 20% are o paved surface ANDIOR average
Gephof more than 20

Poor

Criteria of classification of pavement section
Guidelines for selecting of deflection measurement
scheme:

Type of Carriageway scheme | Maximum Spacing' (m) for test
points along selected wheel
path for pavements of different
classification
Poor Fair Good
Single-lane two-way 1) measure along both outer wheel paths 60 130 500
Two-lane two-way i) measure along both outer wheel paths 60 130 500
single camageway
Four-lane single i) measure along outer wheel paths of outer 30 65 250
carmageway lanes
i) measure along the outer wheel path of 60 130 500
more disitressed inner lane
i) measure along the centre line of paved 120 260 500
shoulder (in case of widening projects)’
Four-lane Dual (divided) | 1) measure along outer wheel paths of outer 30 65 250
camageway lanes
(Measurement i) measure along the outer wheel path of 60 130 500
scheme given for each | inner lane
camageway) il) measure along the centre line of paved 120 260 500
shoulder (in case of widening projects)’

For Two lane/ Single carriage-way

Determination of Pavement Layer Thickness
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In the process of back calculating layer moduli,
which is then used to estimate the remaining life of
the in-service pavement and the overlay needs, the
thicknesses of the pavement layers are crucial inputs
that are required. When it comes to layer thicknesses,
then, it is essential that reliable information be
gathered.

Historical data, the excavation of test pits, or the use
of non-destructive procedures are all viable options
for determining the thickness of a layer.

Extraction of test pits at appropriate spacing and
subsequent measurement of the layer thicknesses has
shown to be the most efficient way for estimating the
thicknesses of all of the layers.

Excavation of test pits of 0.6 by 0.6 metres should be
carried out at intervals of 1.0 km or at acceptable
longer intervals, as suggested.

Moduli value ranges for three layers:

*As per Appendix III of IRC 115: 2014; the different
ranges for the moduli values of different layers are as
follows:

*Bituminous Layer: 750 to 3000 Mpa

*Granular Layer: 100 to 500 Mpa

*Subgrade: 5xCBR value to 20xCBR value. (as per
appendix Il of IRC 115:2014)

VI. ANALYSIS OF FIELD DATA

[Processing of load and deflection data
[1Back calculation of Layer Moduli
[1Correction for Temperature
[Correction for Seasonal Variation
[IITPAVE for overlay requirement
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VII. CONCLUSION

By using FWD we can determine the elastic
moduli of pavement layers and using these
moduli as inputs to a pavement design model for
overlay requirement.

And we can also estimate the residual life of an
existing pavement.

Remaining life is greater than design MSA (50),
so there is no requirement of overlay.
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FWD
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4 3 2 1
ABR 2 L 15 3 6 7 2
COLLAGE La | H 0 + 3 7365 1 355' 3;' Bg' 9. 3?2 0 56 f é ;' 3. 6.
ROAD ne | S 9 9 4 1 5 5 4 3 4
5 4 3 2 1
ABR 2 L 15 3 7 2
COLLAGE La | H 0 + 3 7365 2 3:' 362' 3; 9. :g :‘: 75 85 ; g 8. 6.
ROAD ne | S 9 8 2 5 1 8 9 4 4
5 4 3 2 1
ABR 2 L 15 7 2
COLLAGE La | 1 0 + 3 79.5 3 34. | 32. | 37. | 4 56 9 5 5 3 4 5. 6.
ROAD e |s 9 46 3 3 6 0|63 |1 |5 |5 |2]09 8 1
7 4 4 4 1
5 3 2 1
ABR 2 L 15 3 8 4 2
COLLAGE La | H 83 + 3 7365 1 358' 3;" 3§. 8. 357 ; 23 83 j 4, | 5. 3.
ROAD ne | S 9 9 9 1 3 5 1 4 9
4 3 2 1
ABR 2 L 0. 15 79.5 35. | 33. | 38 3 54 9 2 3 3 8 4 2
COLLAGE La | H 03 + 3 46 2 4 9 6 8. 92 | 7 7 3 3 5 | 5. 4.
ROAD ne | S 9 8 4 1 7 5 2 4 1
3 2 1
ABR 2 L 15 3 4 4 2
COLLAGE La | H 83 + 3 7365 3 32' 353' 368' 8. 357 9 52 : : i 3. 3.
ROAD ne | S 9 9 ' 3 ' ’ ) 8 8
8 4 7
3 2 1
ABR 2 L 15 4 9 6 3 2
COLLAGE La | H (())6 + 3 7:‘;5 1 3:' 382' 3; 0. ;2 ; (? S 9. | 6. | 4 5.
ROAD ne | S 89 5 ' ' ' 19 2 7 4
9 8 5
ABR 2 L 15 4 8 2 ! 9 6 3 2
COLLAGE La | H 86 + 3 73%5 2 3:' 372' 3; 0. 55; : 2 f 7. | 5. | 5. 5.
ROAD ne | S 89 7 ' 6. 6 3' 6 4 7 9
3 2 1 1
ABR 2 L 0. 15 79.5 36. | 32. | 37. 4 57 3 2 5 0 ! 3 2
COLLAGE La | H 06 + 3 47 3 3 4 6 0. 6 2 5 7 1 1. |7 5.
ROAD ne | S 89 7 4 9 7 5 1 1 9
5 2 1
ABR 2 L 15 4 3 7 7 2
COLLAGE La | H 89 + 3 73%5 1 3;' 3;' Sg' 0. fg ; 4 ;1 g 2. | 0. 5.
ROAD ne | S 89 4 ' ' 9 ) "6 8 2
8 5 2
ABR 2 L 15 4 5 3 2 1 7 6 2
COLLAGE La | H gg + 3 72%5 2 31' 3: ' 3§' 0. 537 6 4 4 4 | 5 |09 5.
ROAD ne | S 89 5 0. | 6.8 |5 4 8 3
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2|12 |8
5 2 |1
ABR 2 L 15 4 3 716 |2 2
COLLAGE La | H 89 3 7;5 SZ' 3:' 3:' 0. 551 5 4 g : 6. | 8 |2 5.
ROAD ne | S 89 7 ' | 6 ) T 4T 4
8 517
51321
ABR 2 L 0. 15 79.5 35. | 33. | 38. N 5 [543 |1 5132 2
COLLAGE La | H 12 3 47 3 1 6 9. 3118 |9 |03 4.1 3. | 5. 4.
ROAD ne | S 89 1 ' ¥ ! ' 12192 9
512 |1 4
51321
ABR 2 L 0. 15 79.5 36. | 33. | 38. 4 57 {3 13|11 5132 2
COLLAGE La | H 12 3 47 5 5 6 0. 1916 |5 |66 4.1 4. | 6. 4.
ROAD ne | S 89 4 ' ' ! ! | 4] 6 |4 8
512 |32
51| 3 1
ABR 2 L 15 3 2 513 |2 2
COLLAGE La | H 32 3 7;5 Sf:' Sj' 3:' 9. 8555 j g 2 ; 5 ]2 |4 4.
ROAD ne | S 89 5 ' ! |6 131416 5
2|5 1
6 |3 (3]|]2]1
ABR 2 L 0. 15 79.5 36. | 32. | 37. 4 59 (3|4 12]|4]5 T4 2
COLLAGE La | H 15 3 47 4 4 6 2. 8 615190 lslo 3.9 4.
ROAD ne | S 89 3 solalsl2ls 5|6 9
6 |3 3|21
ABR 2 L 0. 15 79.5 33. | 33. | 37. N 5% | 0| 3|2 |25 T4 2
COLLAGE La | H 15 3 47 4 0 6 9. 4615 13 1o lalo 0. |7 4.
ROAD ne | S 89 9 315|557 8 |9 9
6 |3 (3]|]2]1
ABR 2 L 0. 15 79.5 36. | 32. | 37. 4 60 [ 6 | 4 | 3|3 |5 T 2
COLLAGE La | H 15 3 47 5 7 6 2. 036 |3 |lalsl7 6. | 0. 4.
ROAD ne | S 89 4 6l13lolsals 719 9
41312 |1
ABR 2 L 0. 15 79.5 35. | 33. | 38. 4 57 | 5| 4| 4| 4 913 )¢ 2
COLLAGE La | H 18 3 48 4 2 6 0. 65 18 | 319 |6 3. | 6. |6 3.
ROAD ne | S 89 8 ' ‘ ! ! 144 |8 8
9|18 |2 |1
41312 |1
ABR 2 L 0. 15 79.5 37. | 33. | 38. 3 55 | 5 114 4 9132 2
COLLAGE La | H 18 3 8 4 1 6 8. 05 13 |3 |8 |7 2. | 7. | 6. 3.
ROAD ne | S 89 9 ' ' ' ‘ 13115 9
8 19|91
41312 |1
ABR 2 L 0. 15 79.5 35. | 33. | 38 8 5 [ 4| 1|4 4 9132 2
COLLAGE La | H 18 3 8 4 7 6 9. 23 | 5 118 |8 2. | 7. | 5. 4
ROAD ne | S 89 7 ' ' ' ‘ | 7198
8 1|48
312|111
ABR 2 L 0. 15 79.5 35. | 32. | 37. 4 57 11|49 4 91514 2
COLLAGE La | H 21 3 8 4 1 6 0. g1 le |s |5 |7 1. |6 |4 7
ROAD ne | S 89 9 ' ) ! ‘ | 8|8 |2
5|18 |43
3|2 |11
ABR 2 L 0. 15 79.5 34. | 32. | 37. 4 57 | 1|4 1] 9| 4 o 514 2
COLLAGE La | H 21 3 8 6 4 6 0. 81 ls |3 l71|a 5. 4|3 6.
ROAD ne | S 89 9 ' ‘ ' ' 7 6
411117 |2
2 1|1
ABR 2 L 15 4 3 9|5 |4 2
COLLAGE La | H 201 3 7355 33?' 3:' 367. 0. 3?75 1 14 j ; 4.1 3. |2 6.
ROAD ne | S 89 5 ' 4 ! ! 1217 |2 7
2 |1 815
4121221
ABR 2 L 0. 15 79.5 34. | 33. | 38 4 57 1519|604 T4 2
COLLAGE La | H o 3 8 5 5 6 0. 4 > 15 s |alv 9. | 6. 3.
ROAD ne | S 89 6 312019l s8ls 2 |8 9
ABR 2 L 15 4 4 1212|2174 2
COLLAGE La | H 24 3 73; 3??' 3?' 3§' 0. fg 4 18| 5| 1] 4|8 ]9 3.
ROAD ne | S 89 6 ' 8.18 (8 |0 |8 |9]3 7
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2 3 3 4 7
4 2 2 2 1
ABR 2 L 0. 15 79.5 38. | 33. | 38. 4 57 3 8 7 0 4 / 4 2
COLLAGE La | H 24 3 48 3 8 6 0. 19 | 4 1 6 7 5 8. 7 3
ROAD ne | S 89 4 ) 3 ) 1 8 4 7
4 3 2 1 1
ABR 2 L 0. 15 79.5 38. | 34. | 38. 4 58 6 3 8 6 0 5|3 2
COLLAGE La | H 27 3 48 4 0 6 1. 65 | 9 9 4 4 5 3. | 6. 3.
ROAD ne | S 89 5 ? 4 5 9 ’ 8 | 2 7
4 3 2 1 1
ABR 2 L 0. 15 79.5 34. | 33. | 38. 4 56 7 4 6 6 0 5 8 2
COLLAGE La | H 27 3 48 4 3 6 0. 94 | 5 7 0 7 3 1 > 3.
ROAD ne | S 89 3 4 3 7 7 4 4 8
4 3 1 1
ABR 2 L 0. 15 79.5 35. | 33. | 38. 4 57 6 4 2 6 0 5|3 2
COLLAGE La | H 27 3 48 3 5 6 0. 55 | 6 ’ 6 1 3 2. | 3. 3.
ROAD ne | S 89 7 7 7 2 8 5 4 | 4 8
7 5 4 2 2 1
ABR 2 L 0. 15 79.5 37. | 32. | 37. 4 57 5 8 4 8 2 2 9 2
COLLAGE La | H 3 3 49 3 8 6 0. 12 | 5 6 7 3 9 1 1. 6.
ROAD ne | S 88 4 2 8 8 2 1 7 4 2
7 5 4 2 2 1
ABR 2 L 0. 15 79.5 34. | 32. | 37. 3 56 5 7 4 8 2 1 8 2
COLLAGE La | H 3 3 49 6 5 6 9. 37 | a 7 4 1 0 9 9. 5.
ROAD ne | S 88 8 1 6 9 5 3 6 1 9
7 5 4 2 2 1
ABR 2 L 0. 15 79.5 36. | 32. | 37. 4 59 7 8 5 8 2 2 9 2
COLLAGE La | H 3 3 49 4 3 6 2. 86 | 5 6 4 6 5 9 3. 5.
ROAD ne | S 88 3 3 2 5 2 4 2 1 5
3 2 1
ABR 2 L 15 3 4 8 4 | 2 2
COLLAGE La | H 3?3 3 7355 3:?' 3::" 3:33' 9. jz 5 3? j ; 2. | 1. | 8. 4,
ROAD ne | S 88 2 ' 5 ' ' 3 8 |1 3
3 1 5
4 2 2 1
ABR 2 L 0. 15 79.5 36. | 34. | 38. 3 55 | 4 9 1 2 / 4 2 2
COLLAGE La | H 33 3 49 3 0 6 9. o1 | 3 5 0 7 9. | 2. 8 4,
ROAD ne | S 88 5 7 6 ’ 4 5 2 4
4 2 2 1
ABR 2 L 0. 15 79.5 37. | 33. | 38. 4 56 3 9 0 2 ’ 402 2
COLLAGE La | H 33 3 49 3 4 6 0. 6s | 3 0 7 6 9. [ 1 | 7. 4,
ROAD ne | S 88 1 ' ) ' ' ‘19 219 5
7 1 9 2
2 1 1 1
ABR 2 L 0. 15 79.5 34. | 33. | 37. 3 53 | 4 7 3 1 6 3 2 2
COLLAGE La | H 36 3 4904 6 0 6 7. 66 | 7 4 6 5 2. 6 3. 6.
ROAD ne | S 88 70 9 9 5 4 5 4 6 2
2 1 1 1
ABR 2 L 0. 15 79.5 36. | 32. | 37. 3 55 | 4 8 3 1 6 8 2 2
COLLAGE La | H 36 3 4904 5 3 6 9. 99 | 3 ’ 9 0 3. | 6. 4 5.
ROAD ne | S 88 70 6 3 4 5 9 3 4 5
2 1 1 1
ABR 2 L 0. 15 79.5 37. | 32. | 37. 3 56 3 7 3 1 6 312 2
COLLAGE La | H 36 3 4904 5 5 6 9. 17 |9 6 7 ’ 515 | 3. 5.
ROAD ne | S 88 70 7 1 4 3 1 3 2 | 4 4
ABR 2 L 15 4 ! ! 9 8 5 3 (1 2
COLLAGE La | H gg 3 71')5 32' 3:' 3:' 1. fi g 51 4, | 2.1 0. | 7. |1 3.
ROAD ne | S 88 1 ' 5' 5' 5 4 6 9 | 6 8
ABR 2 L 15 4 1 1 9 8 4 3 (1 2
COLLAGE La | H :gg 3 72)5 354' 33' 3§' 1. :i 5 1|65 |3 9|8 |1 3.
ROAD ne | S 88 6 ' 2. 7. 2 9 5 517 8
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2 6
ABR 2 L 15 4 ! ! 7 4 3 (1 2
COLLAGE La | H ;)9 3 72)5 357' 3:' 3:' 1. 1585 ; 21 g 8. 19 |6 |1 3.
ROAD ne | S 88 1 ' 5‘ 4' 6 1 219 7
3 2 2 1 1
ABR 2 L 0. 15 79.5 35. | 33. | 38. 4 56 9 8 3 6 1 T 2
COLLAGE La | H 42 3 5 5 6 6 0. 76 | 4 6 1 1 6 1. |7 4,
ROAD ne | S 88 1 6 9 8 3 8 2 |7 1
3 2 2 1 1
ABR 2 L 0. 15 79.5 36. | 33. | 38. 4 57 9 7 3 5 1 [ 2
COLLAGE La | H 4 3 5 3 ) 6 0. 14 | 2 9 3 6 6 4, | 7. 4,
ROAD ne | S 88 4 6 1 3 1 ’ 2 | 4 1
3 2 2 1 1
ABR 2 L 0. 15 79.5 36. | 33. | 38. | 4 56 8 7 2 5 1 [ 2
COLLAGE La | H 42 3 5 4 5 6 0ole2lo 7 9 8 5 3. | 8. 4,
ROAD ne | S 88 8 1 2 8 8 5 6 1
ABR 2 L 15 3 ! ! 9 5 3|2 2
COLLAGE La | H 25 3 7%5 3:)' 3:' Bg' 8. SSAE; g g 4, 1 1. |6 |2 5.
ROAD ne | S 88 6 ' 8. 7' 6 9 1|8 7
ABR 2 L 15 ! ! 1 7 5 3|2 2
COLLAGE La | H 25 3 7%5 32' 312' 3; 3 ji 57 21 0|5 3. | 6. |2 5.
ROAD ne | S 88 ' 9' 9' 4 9 7|8 4
ABR 2 L 15 3 ! ! 1 7 4 3|2 2
COLLAGE La | H 25 3 7%5 3;" 372' Bg' 8. 952 g 11 02 |9 |65 |1 5.
ROAD ne | S 88 9 ' 8. 8. 2 6 6 6 | 3 5
4 3 2 1 1
ABR 2 L 0. 15 79.5 35. | 33. | 38. 4 56 5 1 5 7 2 [ 2
COLLAGE La | H 48 3 5 4 6 6 0. 72 | 9 0 5 7 7 6. | 2. 3.
ROAD ne | S 88 1 9 5 6 3 5 713 9
4 2 2 1 1
ABR 2 L 0. 15 79.5 35. | 33. | 38. 4 56 5 8 5 7 2 3 2
COLLAGE La | H 48 3 5 3 8 6 0. 78 | 5 5 7 5 8 9. | 3. 4,
ROAD ne | S 88 1 1 8 ’ 8 4 511 1
4 2 2 1 1
ABR 2 L 0. 15 79.5 36. | 33. | 38. 4 57 5 9 4 7 2 [ 2
COLLAGE La | H 48 3 5 4 3 6 0. 23 | o 6 4 8 9 8. | 4. 4,
ROAD ne | S 88 5 9 3 4 6 7 2 |3 4
ABR 2 L 15 4 ! ! 1 8 5 4 |1 2
COLLAGE La | H E'?l 3 7%5 3:?' 362' 3; 0. j’; g j 01]9 (9]0 |1 5.
ROAD ne | S 88 6 ' 6. 4' 6 6 5 717 5
1 1 1
ABR 2 L 0. 15 79.5 34. | 32. | 37. 4 58 | 4 2 0 8 5 401 2
COLLAGE La | H 51 3 5 5 4 6 1. 99 | 6 1 0 8. 7 2. | 1. 5.
ROAD ne | S 88 7 ' ' ) ) 716 2
3 5 8
1 1 1
ABR 2 L 15 4 8 5 4 |1 2
COLLAGE La | H E'?l 3 7%5 32' 312' Sg' 1. 7588 g ; f 4. | 6. | 3. | 1. 5.
ROAD ne | S 88 5 ' ; : | 8 7 8 | 6 2
5 6 5
1
ABR 2 L 15 4 6 5 4 313
COLLAGE La | H 504 3 7:'15 356' 3?' 3:' 3. 511 f 3 5.1 0. | 8 | 6. |2 i
ROAD ne | S 88 4 ' 3' 9 6 1 2 |2
ABR 2 L 15 4 1 9 6 4 4 3 (3 2
COLLAGE La | H 34 3 7:'15 3??' 33' 3§' 2. ?Z 7 14 6.9 |5 |4 |1 4,
ROAD ne | S 88 2 ' 3. | 4 2 4 9 1|5 1
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1
ABR 2 | L 15 4 9 (6|4 |4]3]3 2
COLLAGE | La | H :“1 + | 3 7:‘15 3 3;" Sf‘ 3:' L 253 86 7.1 |8 |6 |5 |0 3.
ROAD ne | S 88 e |1 509 2|7 9
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