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ON THE ANALYSIS OF PAVEMENT

Asphalt today is the most popular and used road-building material. At the
moment, there are many types, brands and types of asphalt, which differ both in
composition and in the ratio of the mass fraction of the initial components in the
composition. The quality of the road surface is also affected by the size of sand and
gravel fractions, the degree of purification of mineral powder and sand.

Depending on the functionality and location, the asphalt has the following
composition: 1. bitumen; 2. mineral powder; 3. sand; 4. crushed stone or gravel.

Crushed stone or gravel used in the case where the paved area is either intensive
use (high traffic shipments), or strong short-term stress on the coating. In this case,
crushed stone (or gravel) is used as a frame-forming protective element.

Bitumen is a product of oil refining. Contained in a mixture of any brand in the
amount of 4... 10% wt. The more difficult the relief of the territory that must be
covered with asphalt, the greater the content of bitumen. In this case, the bitumen
gives the fabric high fluidity, which makes it easy to distribute the finished mixture
on the site, and elasticity after hardening.

Mineral powder is a mandatory starting element for the preparation of asphalt of
all grades and types. The mass fraction of powder in the finished asphalt depends on
the viscosity requirements of the material. The greater the content of mineral
powders, the more successfully dampened internal vibrations of pavement structures
and asphalt does not crack.

The sand used for road paving without the heavy load. The quality of the sand is
determined by the degree of purification and the method of production: extracted by
the open method and artificial, obtained by crushing rock.

According to GOST 9128-2009, there are the following grades of asphalt (table. 1).

It is also possible to add additional additives that increase frost resistance,
hydrophobicity, flexibility or wear resistance of the coating.

In this work the fulfilled asphalt collected in different districts of the city was
studied. In table. 2 some characteristics of the collected samples are presented. Model
Ne 6 was taken from the pedestrian road, model Ne 1, 2, 5 from the busy highways
and model Ne 3, 4, 7, 8 from the secondary highways.

For fig. 1 presents the appearance of samples of asphalt collected in different
areas. Analysis of the samples showed that in the sample Ne 6 (see Fig. 1g) crushed
stone is missing. The strength of the samples is average. In samples Ne 1, 2
(see Fig. 1a, b) crushed stone fraction large, the content and strength — high. In
samples Ne 3, 4, 7, 8 (see Fig. 1C, d, h, k) crushed stone fraction is high, and the
content is average, the strength of the sample is high. In the sample Ne 5 (see Fig. 1f)
fraction gravel medium, the content and the strength is high.
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Table 1

Grades of asphalt depending on the composition

Brand Composition Type of coverage Filler content
Dense A, B, G
_ _ Eéggugensuy A —50-60% crushed stone;
1 Sand or screenings, bitumen, Highly porous B — 40-50% of crushed
crushed stone, mineral powder macadam (cold and stone or gravel;
hot) C — 30-40% of crushed
Bx, Bx, Rx stone or gravel,
o _ y POroUs G- up to 30%h(_)f sand from
and, screening crushing, . screening crushing;
2 bitumen, crushed stone, mineral I[-)I:e%r;pzro;s éargyD D-up to 70% sand or
powder Ax. Bx 'Cx, G;{ [')X mixture with crushing
. . - — screenings.
3 Sand, screening crushing, mineral Dense B, C, D, E
powder, bitumen
Table 2
Characteristics of asphalt samples from different areas
N Volume. | \weight, Density, The depth of penetration,
sample’s Area cm3 g glem3 mm
XN '
1 Borodinsky 36,75 0,1 2,72 2 3,5
2 Alexandrovsky 98 0,33 3,37 2,5 4,5
3 Shevchenkivskyj 95,625 0,2 2,1 1,5 2,5
4 Kommunarsk 90 0,2 2,22 3,5 6
5 Osipenkovskiy 147 0,36 2,45 1 2
6 Alexandrovsky 292,5 0,39 1,33 3 5
7 Zaporozhye Oak 810 1,39 1,72 2 3
8 The coastal 2300 | 491 213 4 65
ighway

o ér

Fig. 1 — appearance of the asphaltapies colle

t i dfrnt areas:
a-1,b-2,c-3,d-4,f-59-6,h—-7,k-8
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The high content of gravel in the samples Ne 1, 2 with density of 2.7...3.4 g/cm3,
which corresponds to the grade of asphalt 1A. Samples Ne 3, 4, 8 with a density of
2.1.2.3 g/lcm3 with an average grade of crushed stone meet Marche asphalt 1.
Specimen Ne 5 correspond to the brand of asphalt 1B. Sample Ne 7 correspond to the
brand of asphalt 2B. Sample Ne 6 correspond to the brand of asphalt 3D.

According to the marking, the marks of asphalt (except for the brand 3) can be
used to cover highways: the more dense the pavement, the more loaded the track use
it. Mark 3 can be used to cover pedestrian highways.

Thus, the used composition of asphalt for the road surface, taken in different parts
of the city, corresponds to its purpose.
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KOMII'IOTEPHA CUCTEMA JUJISA ITPOT'HO3YBAHHSA PE3YJIBTATIB
®YTBOJIbHUX MATYIB

[Ipy nporHo3yBaHHI [ISJIBHOCTI PI3HUX CKJIAJHUX CHCTEM OCOOJIUBY POJIb
BIJIIFPA€E aHAIII3 CTOXAaCTUYHUX 1rop. CTOXaCTUYHI ITpU SBISIIOTH COOO0 PO3.ILIT TEOpIi
1Irop, 10 PO3BUBAETHCS, OCKIIBKU 3 iX JOIMOMOTIOI0 BIA€THCS CTBOPIOBATH aJI€KBATHI
MoOjeNl B 00JacTi IOPUCHPYAEHIi, OXOPOHM HABKOJIMIIHBOTO CEPEIOBUIIIA,
EBOJIIOIIHOT O10J10Tii, €KOHOMIKM Ta crnopTy. Hampukimam, A0 cToXacTWudHOI Tpu
3BOJIUTHCSI €KOHOMIYHA 3ajja4a TepecTpaxyBaHHS. Y JaHii poOOTI B BUIIISIL
CTOXaCTUYHOI TP PO3TIISIAAETHCS PYTOOIBHHIM YEMITIOHAT.

MaremMaTHYHUM MOJISTIOBAaHHSM irop 3aiiMaiucs Taki BijoMi BUeHi sk J>koH (oH
Heiiman, Jxon Hemr, Pivapa bemnman, Jhmoiin Ilemm. OxHak, mpu MoJIelOBaHHI
¢GbyTOO0IBHUX 1IrOP OCOOJIUBICTIO € HASIBHICTH IBOX «CTOPIH» MPOIIECIB — IBOX KOMaH,
K1 OepyTh y4yacTb B mMaTdi. OCTaHHIM 4acoM 3’SIBUJIOCS JTIOCUThH Oarato poOit, siKi
NPUCBAYEHI TPOTHO3YBAaHHIO pe3yibTaTiB (yTOOJBHUX MaT4diB 32 JOMNOMOTOIO
MaTeMaTUYHUX Mojeinel. Y paaHiii rajy3i OCHOBHMMH poOOTaMH € MaTeMaTH4Hi
mojeai Maxepa ta Jlikcona — Koymza [1; 2].

VY naniii poOOTI BUKOPUCTOBYETHCS aHalli3 CTAaTUCTUYHUX JaHUX, a TaKOX
€JIEMEHTH Teopii BHIAIKOBUX NPOLECIB M MOOYJOBH CTOXaCTHYHOI MOJEN]
dbyrOonpHOTO dYemmioHaTy. Mertow maHoi poboTH € po3pobka iH(oOpMaIIHHOT
CUCTEMHM JJisl TPOTHO3YBAaHHA pe3ynbTary (yTOONBHHUX IrOop, 3a JIOTOMOTOIO
MaTeMaTHuyHuX Mojeneit Maxepa 1 Jlikcona — Koymsa.



