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Long-Term Skid Resistance of Asphalt Surfacings and
Aggregates’ Mineralogical Composition: Generalisation to
Pavements made of Different Aggregate Types
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Abstract

The work presented in this paper aims to find the relationship between the types of coarse
aggregates used in asphalt mixes and the long-term skid resistance capacity of the resulting
pavements. It builds on previous work which proposed a relationship between the
mineralogical composition of aggregates and the skid resistance of asphalt surfacings in the
long-term. Here, the focus of the inquiry is shifted from an asphalt surface of one type of
aggregate to a mix of several types of aggregates. Polishing tests and friction measurements
were performed in the laboratory on different pavement samples, followed by a mineralogical
analysis of the coarse aggregates of these samples to define a new parameter termed
“Averaged Aggregate Hardness Parameter”. The results found that this parameter correlates
well with the long-term skid resistance. Finally for practical use, the paper proposes analytical
formulas to link the new pavement hardness parameter with the long-term skid resistance of
pavements.
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Introduction

Skid resistance describes the contribution that the pavement surface makes to tire/road
friction. It is a measurement of friction obtained under specified, standardized conditions,
determined to fix the values of potential variable factors so that the contribution that the
pavement provides to tire/road friction can be isolated [Kane and Scharnigg, 2009]. It remains
one of the most important parameters for the safety of road users. Indeed, maintaining
adequate skid resistance contributes to drivers being able to control their vehicles (stopping
distance and trajectories). Skid resistance is highly dependant on the texture (macrotexture
and microtexture) present at the surface of the pavement, and an adequate level of skid
resistance is therefore desired throughout the life of the pavement [Moore, 1975]. To achieve
this, the pavement components, and in particular the aggregates, are carefully selected after
a multitude of tests such as Polished Stone Value (PSV), Micro-Deval co-Efficient (MDE); LA
Los Angeles (LA), etc [NF EN 1097-8, Lédée et al., 2005, Woodward et al., 2005]. Depending
on the country policies, only aggregates reaching limit values of the above tests are used to
build pavement wearing courses.

However, the skid resistance of pavements will evolve continuously throughout their lives.
When the pavement is of asphalt type, and at a young age, it will have a low skid-resistance
due to the masking of the aggregates on its surface by the bitumen binder. However, as time
passes, the binder is stripped and the more the skid resistance increases [Do et al., 2007 and
2009]. At the end of the stripping process, generally corresponding to about six months (this
duration is an average, indeed this stripping time will greatly depend on the
aggregate/bitumen interface, but also many parameters related to the field environment), the
skid resistance reaches its maximum and then starts to decrease due to the polishing of the
aggregates, which are now exposed. This decay will continue up to a limiting value, which
depends exclusively on the type of aggregate and particularly on the aggregate’s ability to
retain or renew its microtexture [Do et al., 2007 and 2009, Tourenq and Fourmaintraux, 1971,
Masad et al., 2009]. In the case of a mosaic of aggregates (aggregates glued directly to a
surface), this stripping phenomenon will not occur. The initial skid resistance of such a surface
will start high, but will gradually decrease with polishing towards a limiting value depending
on the type of aggregate. In either case, where the same type of aggregate is used whether in
an asphalt sample or in a mosaic, they will roughly reach the same skid resistance after
polishing [Do et al., 2007, Kane et al., 2013].

The ability to retain or renew microtexture is primarily dependent on the minerals that make
up the aggregates, especially their hardness. If the minerals are hard, it will be difficult to
remove them through polishing and other actions, and therefore the aggregates will better
retain their microtexture. As a result, the level of skid resistance on the pavement surface is
retained. Whereas if the aggregate’s minerals are soft, polishing will be easier, leading to
smooth aggregates with no microtexture on their surface and consequently low skid
resistance on the pavement surface. If the aggregates are composed of a mixture of hard and
soft minerals, the polishing will be more pronounced on the soft than on the hard, which will
result in a continuous recreation of microtexture on the surface of the aggregates and thus
maintain skid resistance [Tourenq and Fourmaintraux, 1971, Masad et al., 2009, Kane et al.,
2013].

2



119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177

In a recent publication, Kane proposed a relationship between the hardness of minerals; the
hardness to softness contrast of the minerals in aggregates; and the long-term skid resistance
of the pavement surface [Kane et al., 2013]. This relationship remains valid as long as only one
type of aggregate is used in the pavement surface. In this work, the authors generalize this
relationship to the case of a pavement composed of different types of aggregates. New
samples of pavements composed of different aggregates will complement those used in the
previous publication for the generalization of the relationship.

First, the previous relationship will be recalled and developed into a generalized form.
Secondly, the additional samples will be presented including the device that performs the
polishing (simulating traffic) and measures the skid resistance afterward (long term). The final
third part of the paper will be devoted to the validation of the parameters arising from the
new generalized formula by comparison with the results of the skid resistance after polishing.
Finally for practical use, the paper proposes analytical formulas to link the new pavement
hardness parameter with the long-term skid resistance of pavements.

Generalization of the skid resistance relationship
Typical evolution of the skid resistance of an asphalt pavement subjected to traffic polishing

In the study undertaken, mosaic or asphalt samples will be used indiscriminately (Figure 1).
The mosaics of aggregates are fabricated by gluing the aggregates directly to a rigid surface
and the asphalt surfacings are built with the same manufacturing conditions (the same
aggregate size, compaction...).

Asphalt Mosaic
Figure 1: Left - Core extracted from asphalt; Right - Mosaics of aggregates prepared from
size 7.2/10 mm aggregates
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Reminding of the original model

In a previous study [Kane et al., 2013], the author defined a parameter called “Aggregate
Hardness Parameter” (AHP) for pavements made by a single aggregate type (Equation 3). The
AHP parameter correlated very well with the pavement skid resistance after polishing for both
asphalt and aggregate samples. The AHP parameter is the sum of the “Average Hardness”
(dmp, Equation 1) and the “Contrast of Hardness” (Cd, Equation 2) of the aggregates. These
last two parameters were introduced by Toureng [Tourenq et al., 1971], except that the
author redefined them by replacing the Vicker's hardness by the Moh's hardness scale.

dmp = X.dv; X p; 1
cd =Zi|dvi—dvp| 2
AHP = dmp + Cd 3
where:

AHP means the Aggregate Hardness Parameter, dmp is the Average Hardness of the
aggregates, Cd is the Contrast of Hardness of the aggregates, dv; is the Moh’s hardness of each
mineral constituting the aggregates and p; is the percentage by mass of each mineral
constituting the aggregate. dv, is the Moh’s hardness of the most abundant mineral
constituting the aggregate.

Generalizing to a mix of aggregates

To generalize the parameter AHP for the case of a surface composed of several aggregates
(which might occur for instance on test tracks where skid resistance must have a well-defined
level dependent on the use), it is assigned to an average AHPy (Equation 4). The AHPy
parameter will be the average of the AHP; for each aggregate “i” contained in the mixture,
weighted by its proportional volume “g;” to the overall volume of the “N” aggregate mixture:

I &N
AHPy = ZTZ] ai X AHP; 4

j o

Validation of the generalized model
Pavement samples

Eight circular 225mm diameter samples were used in the study, being either mosaics or
asphalt mixes as defined in Table 1 by respectively the ‘A’ or ‘M’ notation. The mosaics are
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made by manually placing the 7.2-10 mm fraction sized aggregates in a mold packed as close
as possible to each other to form a single layer, and then bonding the back of this layer with a
resin. The asphalt samples are cored directly from the pavement (Figure 1). Mosaics (named
M1 to M3) are generally composed of a single type of aggregate (results from these samples
were already shown in the previous publication) whereas asphalt mixes SMA (named A1 to
A5) are composed of a mixture of aggregates. Asphalt mixes, which are comprised of multiple-
types of aggregate, are included here to compliment the mosaics, which contain a single type
of aggregate. The table below (Table 1) details the characteristics of the samples, including
the types of aggregate and the proportions by volume. Note that Surface A2 is 96% diorite and
the remaining 4% the composition of which is not known yet.

Table 1: Sample characteristic including the type of aggregate and proportions by volume. The
first letters “A” and “M” of the names of the samples gives their natures (“A” for Asphalt mixe
and “M” for Mosaic)

Aggregate types
Limestone | Basalt | Quatzite Diorite Greywacke Granite
Al 52 40 0 0 0 0
- |A2 0 0 0 96 0 0
e |A3 8 29 54 0 0 0
g (A5 70 0 21 0 0 0
= [as6 0 93 0 0 0 0
£ |M1 0 0 0 0 100 0
“ (M2 0 0 0 0 0 100
M3 100 0 0 0 0 0

Petrographic examination of aggregate samples was carried out under BS EN 932-3: 1997
[Kane et al., 2013]. The general characteristics of the aggregate samples including maximum
particle size, texture, and shape were examined and recorded. The main rock types were then
identified and the relative proportions of the mineral constituents were estimated using a light
(optical) microscope. Colour, grain size and degree of weathering were also recorded. To
facilitate the quantitative examination, aggregate samples were sieved into separate size
fractions and the mass of each size fraction determined. Each size fraction was then examined
and the petrological composition was determined by hand separation and weighting [BS EN
932-3: 1997, Kane et al., 2013]. The method employed required two representative samples
to be tested, with the result taken as the mean of the two measurements. Table 2 displays the
mineral composition of each aggregate composed in the samples.



296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354

Table 2: Mineral composition of the aggregate contained in the samples

Aggregate type | Mineral type | Mineral composition (%) | Mineral Hardness (H) (1 - 10)

Limestone Calcite 100 3

Pyroxene 30 5,5

Basalt Feldspath 50 6
Olivine 20 6,5

. Pyroxene 25 5,5
Diorote Feldspath 75 6
Quartzite Quartz 100 7
Quartz 52 7

Feldspath 16 6

Greywacke | -\ rite 22 2,5
Biotite 10 3

Quartz 27 7

. Feldspath 49 6
Granite Amphibole 19 6
Biotite 5 3

Estimation of the Pavements’ AHP),

First, the APH parameter (see Equations 1-3) of each aggregate was calculated based on the
constituent minerals, their percentage, and hardness (see Table 2). Table 3 below shows the
AHP of each of the aggregates.

Table 3: Estimated AHP of each aggregate of the samples

Aggregate type |Mineral type % xH | Average hardness (dmp) | Cd AHP
Limestone Calcite 3.0 3.0 0] 3.0
Pyroxene 1.7
Basalt Feldspath 3.0 6.0 1 7.0
Olivine 1.3
. Pyroxene 1.4
Diorote Feldspath 45 5.9 0.5 6.4
Quatzite Quartz 7.0 7.0 0 7.0
Quartz 3.7
Feldspath 1.0
Greywacke Chlorite 0.5 5.5 9.5 15.0
Biotite 0.3
Quartz 1.9
. Feldspath 2.9
Granite Amphibole 11 6.1 4.0 10.1
Biotite 0.2
6
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In a second step, having obtained the AHP parameter of each aggregate (See Table 3), the
AHP\, (see Equation 4) parameter was calculated for the percentage of aggregates comprised
in each of the samples (see Table1). Table 4 below shows the AHP\, obtained for each surface
sample. These values were compared with the long term adhesion values of the surfaces.

Table 4: Estimated AHP,, of the surface samples

AHPy,

Al 4.72
w A2 6.38
g |A3 6.63
e |As5 3.92
= (a6 6.95
E M1 15
“ [m2 | 101

M3 3

Measuring the long-term skid resistance

The long-term skid resistance of a pavement surface corresponds to the ‘stabilized’ skid
resistance value after a long period of polishing by traffic. To simulate this traffic polishing in
an accelerated way and afterward measure the skid resistance, the Wehner-Schulze (WS)
machine was used. The Wehner-Schulze machine has been demonstrated to effectively
simulate the real traffic polishing many times [Do et al., 2007 and 2009, Kane et al., 2013]. The
polishing process and skid resistance measurements were performed using the two different
stations of the WS machine (Figure 2). The polishing station contains three rubber cones
mounted on a rotary disc, which rolls on the specimen surface with an average pressure of 0.4
N/mm?. To accelerate the polishing process, a mix of 5% quartz powder (< 0.06mm) in 95%
water is sprinkled during the rotation of the cones. The surface is polished on a ring. The
polishing process is programmed to stop after 180.000 number of rotations (corresponding
roughly to 7.5 x 10° passages of trucks [Do et al., 2009]).

After polishing, the specimen is moved to the skid resistance measuring station. This station
is composed of three small rubber pads each pad with a 4 cm? area disposed at 120° on a
rotary disc. The contact load between the rubber pads and the specimen surface is
approximately 0.2 N/mm?®. To proceed to the skid resistance measurement, the disc is
accelerated until a speed of 100 km/h is reached. At that speed, water is projected on the
specimen surface and the motor is stopped and the disc is dropped until the rubber pads touch
the specimen surface. The rotation is stopped by the friction between the rubber pads and
the specimen surface; the friction-time curve is then recorded. The skid resistance value
recorded at 60 km/h is used for analyses.



414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472

[Polishing

head

PO“Smn9|4ea $Friction measuring

head
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Figure 2: Left - Elevation view of the machine with two heads for respectively polishing and
friction measurement. Right - Plan view of the two heads of the WS machine for
respectively polishing (top) and friction measurement (bottom)

The polishing procedure detailed above is applied to the surface samples of Table 5. After
180.000 rotations, the skid resistance is measured and the value is given to consider to
represent the long-term skid resistance and is noted: “U wsrinal" in this paper. Table 5 below
shows the W ws.rinal Of the samples.

Table 5: Measured skid resistance on the surface samples after polishing using the WS
machine

Hws-Final
Al 0.20
w  |A2 0.36
e |As3 0.26
g [As5 0.17
2 [n6 0.28
E [m1 0.42
“ [m2 0.35
M3 0.11
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Comparison between the estimated AHP,, and the measured long term skid resistance

Table 6 below summarises the wys.rinal and AHPy measured and calculated for the samples
and Figure 3 shows the correlation between them. Regarding Figure 3, one can notice that
there is a very strong correlation between these two quantities, except for one point
(corresponding to the A2). Surface A2 is 96% diorite and the discrepancy could perhaps be due
to the remaining 4% the composition of which is not known. Otherwise, apart from this point,
one can notice an increasing evolution of the long term skid resistance with respect to that of
the Averaged Aggregate Hardness Parameter. Given these results, this last parameter seems
to be able to quantify this skid resistance in the long term for all types of surfaces (asphalt or
mosaic) whatever the mixture of aggregates.

Table 6: pWS-Final and AHP, of the pavements

AHPy | HKws-Final
Al 472 0.20
W |A2 | 6.38] 0.36
e |A3 | 6.63] 0.26
g (a5 | 392 o0.17
= [a6 | 6.95] 0.8
E [M1 15[ 0.42
@ M2 101] o035
M3 3 0.11
M\ s-Final versus AHPM
0.5 ! T ! ! ! T ! !
L s Tt ST S s S S
e
O s el S poeeeeeeee e i
7 NS N S AS S, —
T e e e T
E i i P e i i i i
025 @
; H H H H H H H H
= : : : : : : : :
e e e
| ¢ | | | | | |
0.5 T pressannee T e
CF] S N NS S TS S ——— -
08|
O | | | | i | | |
0 2 4 6 8 10 12 14 16

Figure 3: uWS-Final versus AHPy,
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Towards analytical formulas for practitioners

To go further and thus enable practitioners to use the results of this study for applications,
the authors have proposed to adjust an analytical function s rinai(AHPw) to these data.

the evolution of the points, and the absolute limit values of pys.rina dictated by physics that
Hws-Final(0) = 0 and Pws-rinal(+32) = 1

the authors have proposed the function in Equation 5. However, even if the latter seems to
correspond to physics, its adjustment remains weak for the last point with the highest AHPy,
(Figure 4 - Left).

Hws - Final(AHPy) =1 -exp (- a X AHPy) 5

Where,
a is a constant and is equal to 0.045

For this reason, the authors have proposed a second empirical function (Equation 6), which,
although it has no theoretical physics basis, fits well with the data set of results (Figure 4 -
Right). The latter can be used by practitioners (as long as the AHPy, value remains within the
interval [3 - 15] of this publication). To go beyond this, it will be necessary to complete the
tests with surfaces with larger AHPy, 's.

Uws - Final(AHPy) = Blog (AHPy) - A 6

Where, Band A are constants respectively equal to 0.193 and 0.086
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(a)

Fitting the data to function pWS_FinaI=1 -exp(-a. X AHP )
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Figure 4: (a) - Fitting curve using an exponential function. (b) - Fitting curve using a
logarithmic function
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Conclusion

e The paper proposed a relationship between the types of coarse aggregates of asphalt
mixes and their long-term skid resistance capacities. The focus is shifted from one type
of aggregate in the asphalt mix to a mix of several types of aggregates.

e After rigorous testing comprised of lab polishing tests on different mosaics of
aggregates and Asphalt Surfacings, friction measurements, and mineralogical analysis
a newly proposed parameter called “Averaged Aggregate Hardness Parameter” was
found to correlate well with the long-term skid resistance of the pavements.

e For practical use, analytical formulas are proposed to link this pavement hardness
parameter and the long-term skid resistance of pavements. If the first analytical
formula seems to correspond to physics, its adjustment remains weak for the point
with the highest “Averaged Aggregate Hardness Parameter”. For this reason, the
authors have proposed a second empirical function that can be used by practitioners

e To go beyond, it will be necessary to complete the tests on asphalt surfacings with
different manufacturing conditions (the same aggregate size, compaction...).
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Abstract

The raw data here are used to calculate the AHPM (“Averaged Aggregate Hardness Parameter™)
parameters of pavement surfaces and to determine their capacity of skid resistance in the long term.
They are composed by :

e the type of aggregates and their proportions by volume in each pavement,

e the calculated of the Aggregate Hardness Parameter (AHP) and
e the determined AHP of each of the pavements.

After the calculation of this parameter and with the help of analytical functions that we recall below, the

skid Resistance capacity of that asphalt su, facing in the long term will be deduced. This long-term skid
resistance value corresponds to that determined in the test with the Wehner Shulz machine.

Keywords

Long-Term Skid Resistance; Asphalt Surfacings; Aggregates’ Mineralogical Composition; Petrographic
nature; Aggregates types; Averaged Aggregate Hardness Parameter; Polishing, Traffic

Specifications Table

Subject Civil and Structural Engineering




Specific subject area

Pavement engineering. The work aims to find the relationship between
the types of coarse aggregates used in asphalt mixes and the long-term
skid resistance capacity of the resulting pavements.

Type of data

Table

How data were acquired

Petrographic examination of aggregate samples was carried out under BS
EN 932-3: 1997 [Kane et al., 2013].

Data format

Raw

Parameters for data
collection

The general characteristics of the aggregate samples including maximum
particle size, texture, and shape were examined and recorded. The main
rock types were then identified and the relative proportions of the
mineral constituents were estimated using a light (optical) microscope.
Colour, grain size and degree of weathering were also recorded.

Description of data
collection

To facilitate the quantitative examination, aggregate samples were sieved
into separate size fractions and the mass of each size fraction
determined. Each size fraction was then examined and the petrological
composition was determined by hand separation and weighting [BS EN
932-3: 1997, Kane et al., 2013]. The method employed required two
representative samples to be tested, with the result taken as the mean of
the two measurements.

Data source location

Université Gustave Eiffel
Campus de Nantes

Allée des Ponts et Chaussées,
44340 Bouguenais, France

Data accessibility

With the article

Value of the Data




e This data is interesting because it allows you to follow the calculation procedure that leads to
the parameter AHP.

e Anyone involved in asphalt mix design can use this data to predict the long-term skid resistance
of his future surface.

e These data can be used and supplemented by other petrographic analyses of aggregates not
included in this list.

Data Description

The file “Raw_Data.xIs” is a excel file containing:
e The Sample characteristic including the type of aggregate and proportions by volume. The first
letters “A” and “M” of the names of the samples gives their natures (“A” for Asphalt mixes and
“M” for Mosaic) (Table 1),
e The Mineral composition of the aggregate contained in the samples (Table 2),
e The estimated AHP of each aggregate of the samples (Table 3),
e And the estimated AHPM of the surface samples (Table 4)

Experimental Design, Materials, and Methods

Petrographic examination of aggregate samples was carried out under BS EN 932-3: 1997 [Kane et al.,
2013]. The general characteristics of the aggregate samples including maximum particle size, texture, and
shape were examined and recorded. The main rock types were then identified and the relative
proportions of the mineral constituents were estimated using a light (optical) microscope. Colour, grain
size and degree of weathering were also recorded. To facilitate the quantitative examination, aggregate
samples were sieved into separate size fractions and the mass of each size fraction determined. Each size
fraction was then examined and the petrological composition was determined by hand separation and
weighting [BS EN 932-3: 1997, Kane et al., 2013]. The method employed required two representative
samples to be tested, with the result taken as the mean of the two measurements.
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ABSTRACT

e This article describes the process for calculating the AHP (Averaged Aggregate Hardness Parameter) of a pavement surface
(asphalt mixes) composed of several types of aggregates.

e After the calculation of this parameter and with the help of analytical functions that we recall below, the skid Resistance
capacity of that asphalt surfacing in the long term will be deduced.

e This long-term skid resistance value corresponds to that determined in the test with the Wehner Shulz machine.

SPECIFICATIONS TABLE

Subject Area Engineering
More specific subject area Pavement engineering
Method name Averaged Aggregate Hardness Parameter Determination

Name and reference of original method

If applicable, include links to resources necessary to reproduce the method
Resource availability (e.g. data, software, hardware, reagent)

*Method details
1st step: Determining the type of aggregate and proportions by volume




The first step is to determine the types of aggregates and their proportion in the mixture for the surface. As an example, see the
Table 1:

Table 1: Surface characteristic including the type of aggregate and proportions by volume

Aggregate types
Limestone Basalt Quatzite Diorite Greywacke Granite

A1 52 40 0 0 0 0
A2 0 0 0 96 0 0

¢ A3 8 29 54 0 0 0

g A5 70 0 21 0 0 0

8 |ne 0 93 0 0 0 0

E M1 0 0 100 0
M2 0 0 0 0 0 100
M3 100 0 0 0 0

2 step: Determination of the of the mineral composition of each of the aggregates

That step is dedicated to the determination of the mineral composition of each aggregate and hardness of each of these minerals via
a petrographic examination. Each size fraction has to be then examined and the petrological composition has to be determined Table
2 displays the mineral composition of each aggregate of the Table 1.

Table 2: Mineral composition of the aggregate contained in the surfaces

Aggregate type Mineral type Mineral composition (%) Mineral Hardness (H) (1 - 10)

Limestone Calcite 100 3
Pyroxene 30 55

Basalt Feldspath 50 6
Olivine 20 6,5

. Pyroxene 25 5,5
Diorote F(}alldspath 75 6
Quartzite Quartz 100 7
Quartz 52 7

Greywacke Feldspath 16 6
Chlorite 22 2,5

Biotite 10 3

Quartz 27 7

Granite Feldspath 49 6
Amphibole 19 6

Biotite 5 3

3rd step: Calculation of the Aggregate Hardness Parameter (AHP)
With the help of the three following equations, the mineralogical composition and the hardness of each of these minerals, the AHP
parameter can be calculated for the type of aggregates:

dmp = ZidVi X bi 1
Cd=Zi|dvi—de| 2
AHP = dmp + Cd 3
where:

AHP means the Aggregate Hardness Parameter, dmp is the Average Hardness of the aggregates, Cd is the Contrast of Hardness
of the aggregates, dv; is the Moh’s hardness of each mineral constituting the aggregates and p; is the percentage by mass of each
mineral constituting the aggregate. dv, is the Moh’s hardness of the most abundant mineral constituting the aggregate.

The following table (Table 3) gives an example of the AHP calculation based on the data in the above Table 2.



Table 3: Estimated AHP of each aggregate of the samples

Aggregate type Mineral type % x H Average hardness (dmp) Cd AHP
Limestone Calcite 3.0 3.0 0 3.0
Pyroxene 1.7
Basalt Feldspath 3.0 6.0 1 7.0
Olivine 1.3
. Pyroxene 14
Diorot 5.9 0.5 6.4
lorote Feldspath 45
Quatzite Quartz 7.0 7.0 0 7.0
Quartz 3.7
Greywacke Feldspath 1.0 55 95 | 150
Chlorite 0.5
Biotite 0.3
Quartz 1.9
Granit Feldspath 2.9 6.1 40 101
ranite Amphibole 1.1 ' ' '
Biotite 0.2

4th step: Determination of the AHP of the pavement
With the help of the following equation (4), the average AHP characterizing the pavement can be now calculated (Named AHPy,),
from the AHP of each aggregate composing the pavement:

AHPy = —— "o x AHP, 4
Yoi !
Table 4 shows the calculated AHP), with the help of tables 1 and 3.

Table 4: Estimated AHPM of the surface samples

AHPM
A1 | 472
A2 | 6.38
é A3 | 6.63
g A5 3.92
é A6 | 6.95
8 M1 15
M2 | 10.1
M3 3
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