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Summary. According to the results of studies it was determined that when adding the natural bitumen,
softening point increases linearly by 0.7°C when adding 1% of the natural bitumen, and penetration decreases
logarithmically. Compressive strength raises 1.3-1.7 times at the temperature 20°C and 1.4-2 times at the tem-
perature 50° for the natural bitumen and synthetic wax accordingly.

Linear dependence of the compressive strength increase at a temperature +20°C and +50°C for the
asphalt concrete of type A against content of the natural bitumen Selenizza SLN 120 in percent by mass from
the mass of bitumen BND 60/90 is observed.

During visual inspection of the pavement condition it was identified that at the section with SMA-20
modified with natural bitumen there generated 7 times less defects than at the section of pavement modified
with synthetic wax.

This evidences that in this case asphalt concrete pavement modified with natural bitumen is more effi-
cient than the pavement modified with synthetic wax.

Keywords: modifier, natural bitumen, asphalt concrete.

Introduction. Due to increased loads on motor roads, in particular, increase of axle loads and pressure
in pneumatics of heavy vehicles, which leads to a quick destruction of road pavement, it is necessary to perform
studies to identify the reasons of destruction and to take optimum decisions to solve this problem.

The article publication necessity is due the fact that after reconstruction of the motor road section that
was executed more than five years ago, at two adjacent road sections paved with different modifiers, the defects
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in a form of transverse and longitudinal cracks having non-standard frequency have occurred. At the same
portion of the pavement, modified with synthetic wax, there generated 7 times more cracks than at that one
modified with the natural bitumen.

It is generally agreed that modifying bitumens and asphalt concrete with synthetic wax additives and
natural bitumens allows to increase durability of asphalt concrete in a pavement of motor roads. Comparing
asphalt concrete modified with synthetic wax and natural additives to asphalt concrete on usual bitumen, it
differs by increased resistance to formation of plastic deformations at high temperatures and considerable re-
sistance to crack formation at low (below zero) temperatures. The degree of improvement of these properties
depends on the content of modifier in bitumen or asphalt concrete and their quality.

Primary trends of bitumen technologies at the current moment are reduction of energy consumption
through reducing technical process temperatures and increasing ecological safety by means of decreasing emis-
sions of hazardous hydrocarbon into atmospheric air. It is anticipated herewith that the new technical process
solutions shall not result in worsening quality of bitumens and bitumen-based materials. Currently, a plenty
various options are being developed to achieve these objectives. Moreover, the new terminological definitions
have been introduced: hot, warm, semi-warm, cold asphalt concrete mix.

One of the options to solve the problem is to add into a bitumen or directly into an asphalt concrete of
the modifiers intended for improvement of mechanic characteristics within the region of moderate operation
temperatures and reduction of viscosity of the binder at high technological temperatures. When temperature
decreases, their viscosity increases, they are being crystallized and serve as either a fine-dispersion filler of
bitumen or create own structural grid, both shall increase bitumen viscosity.

Materials and Methods. Main question of this study is determination of the efficiency in modifiers of
bitumen and asphalt concrete, namely, identification of the reason of destruction of the pavement laid with
adding two different additives into asphalt concrete during reconstruction. The sections which were paved
adjacent to each other and were in use for the same period and under impact of relatively identic systematic
loads.

Study subject. Study subject is M-07 Kyiv-Kovel-Yahodyn Motorway on the section from km
307+120 to km 309+500. Also synthetic wax and natural bitumen modifiers, which were added into asphalt
concrete mix during reconstruction of this section, were subjected to study.

Study methods. Experimental studies under traditional tests of binders (penetration, ball-and-ring),
that were performed according to the existing standards. Core sampling was carried out to determine physical
and mechanic properties of asphalt concrete mix SMA-20 and saturation of material with water. Elastic de-
flection of the pavement was determined by means of plate bearing method. Respective researches have been
executed to calculate statistical data of quantity and frequency of defects formation on the pavement.

Results and Discussion

The influence of the modifiers on properties of bitumen and asphalt concrete mix

Characteristics and properties of bitumen modifiers applied during reconstruction of the section of M07
Kyiv-Kovel-Yahodyn on the section from km 307+120 to km 309+500.

Natural bitumen increases asphalt concrete elasticity modulus and softening point. It provides asphalt
concrete with high fatigue resistance, thermal and shear resistance. This enables to reduce the risk of formation
of damages on pavement, such as ruts, potholes, therethrough, increases durability of pavement. It can be
added directly into asphalt concrete mix.

Synthetic wax (energy-saving additive) allows to reduce temperature of asphalt concrete mix paving by
15-20°C. It can be added directly into asphalt concrete mix. It increases pavement’s rutting resistance and
thermal resistance. Strength characteristics of asphalt concretes rise less than when adding synthetic wax. It
increases bitumen softening point by 20-40°C. It increases bitumen viscosity. Bitumen cohesion strength re-
mains practically unchanged. Improves adhesion properties of bitumen up to 90%.

Polimer additive is amorphous polyolefin — mixture of ethylene polymers recycled from recoverable
resources. Adding of the polimer additive into stone-mastic asphalt concrete results in increasing compressive
strength values (1.13 times for compressive strength at 20°C and 1.33 times for compressive strength at 50°C),
tensile strength in bending (1.26 times at 0°C and 1.42 times at 20°C) and tensile strength in splitting at 0°C
(1.74 times).

There are comparative characteristics of bitumen modifiers which were applied for the reconstruction
of M-07 Kyiv-Kovel-Yahodyn Motorway on the section from km 307+120 to km 309+500 in the table 1.

It is worth to note that at the reconstruction section there was used an asphalt concrete modified also
with third polymer additive, but it was not taken for further analysis, because the concern has arisen to the
section whereat longitudinal crack with significant length formed along the axis of pavement, dividing asphalt
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concrete layer paved with synthetic wax (energy-saving additive) and with natural bitumen. Whereon were
also interesting cases of opening of transverse cracks to the entire pavement width.

Table 1 — Comparison of properties of used modifying additives to the bitumen BND 60/90 (road pe-
troleum bitumen)
Tabmuns 1 — I[TopiBHAHHS BIaCTUBOCTEH BUKOPUCTAHUX MOAM(iKyroun q006aBok Ha 6itym BHJI 60/90

No. Property name Actual data
Natural bitumen Synthetic wax
1 Mass colour Black White powder
2 Real density, g/cm® 1.23 1
3 Penetration at 25°C, 0.1 mm 0 3
4 Softening point, °C 129 120-130
5 Content of mineral particles, % 21
6 Ash content, % -
7 Moisture content, % 0

Test results for determination of the softening point and funnel viscosity of bitumen depending on con-
tent, modified with natural bitumen and synthetic wax are shown in the tables 2-3.

Table 2 — Properties of the bitumen modified with synthetic wax or natural bitumen
Tabauws 2 — BractuBocTi 6iTyMy Moan(iKOBaHOTO CHHTETHYHHM BOCKOM a00 MPHPOIHIM OITyMOM

. Content Penetration at 25 °C, . S
Modifier additives, % 1/10 mm Softening point, °C
BND 60/90 - 78 49
Synthetic wax 2 52 73
Synthetic wax 3 35 92
BND 60/90 + - 96.3 49.5
Natural bitumen 10 65 54.25
Natural bitumen 20 51.3 57.75

120 | | | 100 : .
=-19.53In(x) + 109.86 | | y=21.5x +28.333
100 l\ Y 2= ] 80 // R2=0.9955 |
= 60 \\ < —
£ 40 N 2 40 y=0.4539x +48.992| |
2 y = -38.96In(x) + 78.272 T R2=0.9773
g 20 R2=0.9991 = |
s | | S
5 0 . . = 0
R 0 2 4 6 8 10 A 0 2 4 6 8 10
Content of additive, % Content of additive, %
Synthetic  Natural bitumen Synthetic Natural bitumen
®Ilomivep ~ MIIpuponnuii Gitym ®llomimep MIIpupoxauuii Girym

a) b)
Figure 1 — Dependence of the penetration a) and softening point b) from the content of synthetic wax
and natural bitumen modifiers

Pucynok 1 — 3aje:xHOCTI IICHETpaIliil a) Ta TeMIepaTypH po3M’IKIICHHs b) Bijl BiICOTKY
BMiCTYMOAH(}IKaTOPiB CHHTETUYHOTO BOCKY Ta IPUPOIHBOTO OiTyMy

Determination of physical and mechanic properties of the asphalt concrete mix in which the bitumen
modified with synthetic wax and natural additive added, was carried out in accordance to DSTU B V.2.7-
127:2015 ” Asphalt concrete mixes and stone mastic asphalt concrete. Technical conditions” and the following
data was obtained as outlined in the table 4.
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As a comparison, the table 5 and the Fig. 2 outline the results of determination of the influence of the
content of the Selenizza SLN 120 natural bitumen against BND 60/90 bitumen, % (by mass in 100% of bitu-
men) on physical and mechanic properties of hot fine-grained dense asphalt concrete mix, type A, continuous
gradation, grade 1, BND 60/90 (ACT".JIP.II].A.HII.1..BH/1 60/90) according to DSTU B. V.2.7-119:2011 “As-
phalt concrete mixes and road and aerodrome asphalt concrete. Technical conditions”.

Table 3 — Physical and mechanic properties of asphalt concrete mix SMA-20

Tabmuis 3 — dizuko-MexaHiuHi BIacTUBOCTI achanbrodeToHHol cymint IIIMA 20

. Water saturation Strength limit at tezzrnperature, ' Q'uanti'ty of
Modifier o, ’ kgf/cm Density b1nde;r in the
0°C | 20°C | 50°C mmix, %
DSTU requirements 1.5-3.0 - >21 >6 — 5.5-6.5
Natural bitumen 2.8 - 28 8.5 2.37 5
Synthetic wax 1.35 - 31 12.75 2.35 5.01
Polymer No.2 1.79 — 353 12.5 2.374 5.24+0.35

Table 4 — Physical and mechanic properties of hot fine-grained dense asphalt concrete mix,
type A, continuous gradation, grade 1, BND 60/90 (ACT"./IP.11{.A.HII.1..BH/160/90)

Tabmums 4 - Di3uKO-MeXaHIgHI BIIACTHUBOCTI achanbro0eTOHy i3 cyminri
ACT . JIP.II.A.HII.1..BHJ160/90
Content of Selenizza SLN . Volume . Compressive
120 in bitumen, % (by mass C?)}ltf;g?:?ggglsn’ density, Water s;turatlon, strength, MPa, at
in 100% of bitumen) ° 0 g/em? ? R20 R50
0 59 2.42 2.2 4.5 1.7
6 5.9 242 0.55 4.6 2.1
16.5 59 2.41 2.2 5.4 2.3
25 6.5 241 0.81 5.8 2.9
50 6.3 2.40 1.2 7.1 3.6
8,0 y=0.0538x +4.4312 ’l
R2=0.9919
s 10
E 6,0
go 5,0 y=0.0374x + 1.79
2 40 R?=0.9723
2 /I
Zz 30 e
S 2,0 ./-//'/ —]
g #R20 =RS50
S 1,0
0,0
0 10 20 30 40 50
Content of Selenizza SLN 120 against bitumen
BND 60/90, %

Figure 2 — Dependence of the compressive strength of asphalt concrete against content of natural bitu-
men Selenizza SLN 120 in percent by mass from the mass of bitumen BND 60/90

Pucynok 2 — 3anexHicTh MIIHOCTI Ha CTUCK acdaibTOOETOHY BiJ BMICTYy MNPHUPOAHOTO OiTyMy
Selenizza SLN 120 y BigcoTkax 3a Macoro Bix Macu 6itymy BHJI 60/90
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Linear dependence of compressive strength increase at a temperature +20°C and +50°C for the asphalt
concrete of type A against content of the natural bitumen Selenizza SLN 120 in percent by mass from the mass
of bitumen BND 60/90 is observed.

Results of determination of density and water saturation of samples taken from asphalt concrete pave-
ment on the section No.1-2 during inspection performed in autumn 2016 are shown in the table 6 and the Fig.
3.

The inspection was participated by the Chief of the laboratory of Road Service in Rivne region Hry-
horieva Nina Serhiivna, PhD courses O.S. Palieshev, PhD courses S.V. Reneiska from National Transport
University, junior scientist of non-rigid road pavement department A.D. Yeremeichuk, junior scientist of non-
rigid road pavement department D.A. Larin, senior scientist of non-rigid road pavement department V.M.
Katukova from “DerzhdorNDI” DP (State Enterprise).

Table 5 — Results of determination of density and water saturation of
asphalt concrete pavement samples

Tabmunsg 5 — Pe3ynbraTil BU3HAYEHHS MIUIEHOCTI Ta BOJOHACHUYCHHS 3pa3KiB ac(hanbTOOCTOHHOTO TO-
KPUTTS

Number of taken Density, water saturation
sample Mass of dry Masg of sam- | Mass of sample Density, Mass after Water
sample, g ple in water, | after water, air- g/em3 wat§r satu- sgtura—
’ g exposed, g ration, g tion, %
Core no.3 PK 1017.2 600.6 1019.8 2.43 1022.8 1.34
Core No.5
PK 307+320 L 1089.4 645.6 1092 2.44 1093.8 0.99
Core No.6
PK 380200 L 1082.4 636.8 1084.6 2.42 1087 1.03
Core No.10 1099.8 643 1105.8 2.38 1114.6 3.2
Core No.11 980.4 571.8 984.4 2.38 990.2 2.38
3,50
L
X 3,00 \
g \
g 2,50 Py
E 2,00
g 7 AN
s N\
2 1,50
\ .
1,00 T
0,50
0,00
2,36 2,38 6’e4é)sity, glzcﬁlg 2,44 2,46

Figure 3 — Dependence of asphalt concrete samples water saturation from material density

Pucynoxk 3 — 3aj1e:KHICTh BOAOHACHYEHHS 3pa3KiB ac(haibToOOCTOHY Bl IIUIBHOCTI MaTepiady
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a) b)
Figure 4 — General view of the section No.1(a) (with circulation of freight traffic) and
No.2 (24.10.2013) (b)

Pucynok 4 — 3aranpuuii Burnsaa ginsHku Ne 1(a) (3 pyxom BBT3) Ta Ne 2 (24. 10.2013 p.) (6)

Determination of the elastic deflection of asphalt concrete pavement

Tests were performed in August 2016 using plate bearing method. This method has been improved and
today, despite the relatively low productivity, is one of the most precise for determination of elastic deflection
and, accordingly, modulus of deformation and modulus of elasticity of grained layers. Study in general was
composed of few stages: 1 — gathering of data about the road pavement structure; 2 — performance of visual
and instrumental inspections over the road pavement condition by strength and deformability; 3 — office pro-
cessing and analysis of obtained results. In order to change elastic deflection of pavement surface to the general
modulus of elasticity of road pavement it is used a known dependence according to VBN V.2.3-218-186-2004
“Non-rigid road pavement”.

Figure 5 — Longitudinal crack along the pavement  Figure 6 — Transverse crack in the SMA layer modi-

axis on the section PK 308+577 (it is seen a differ-  fied with synthetic wax, which is positioned perpen-

ence between SMA structure) modified with syn-  dicular to the longitudinal crack along the pavement
thetic wax (left) and natural bitumen (right) axis

Pucynok 5 — Ilo3noBxHs TpimnHa 1Mo oci HOKpUTT  PucyHok 6 — [lonepeuna TpimuHa B mrapi i3 LIMA

Ha nistaii [TK308+577 (BUIHO Pi3HUINO B TEK- MO (DIKOBAHOTO CHHTETHYHUM BOCKOM, SIKa PO3Ta-
ctypi LIMA) Moau(hikoBaHOTO CHHTETUYIHUM BOC- [IOBaHa NEPIEHAUKYISIPHO 10 O3A0BXKHbBO1
KOM (371iBa) Ta NpUPOAHUM OiTYyMOM (BIIpaBa) TPILLHHU TI0 OC1 TOKPUTTA
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Figure 7 — Measurement of elasticity modulus of
road pavement with plate equipment “Infratest”,
2016
Pucynok 7 — BuMiproBaHHS MOIYJIsI IPY>KHOCTI J10-
POHBOTO OAATY 1 IITAMIIOBUM O0JIaAHAHHIM
"Infratest", 2016 p

Figure 8 — General view of the section 2016 p

Pucynoxk 8 — 3oBHimHil Burnsa ginsaku 2016 p

Modulus of elasticity of soil or material in uniform structure, as well as general modulus of elasticity
of layered structure, tested with load by means of rigid plate, equals to

2
E,, =025 LSl D RT ARV (1)
[
where
p - maximum (calculated) pressure from the plate, MPa;
D - diameter of rigid plate, D= 0.30 m;
u - Poisson’s ratio (for soils of subgrade p = 0,35, for base materials p = 0,25, and when
calculating general modulus of elasticity p = 0,3);
/ - elastic deformation, which corresponds to this load, mm.

In order to measure elastic deflection, it was used one beam by loading the structure through the rigid
plate. Results of inspection on Kyiv-Kovel-Yahodyn Motorway are shown in the table 6 below.

Table 6 - Results of determination of elastic deflection of the road pavement of
Kyiv-Kovel-Yahodyn Motorway, km 307 — km 330
Tabmuus 6 — Pe3ynpraT BU3HAYCHHS TPY)KHOTO MPOTHHY TOPOKHBOTO OAATY AUIsiHKY a/n Kuis-Ko-

BenpSAroauH, kM 307 — kM 330 (t pavem.= 40 °C)

Location .
of meas- Value of N .Of Elastic Elastic de-
> : deflection deflec- . .
urement S deflection . flection, Static
. z of the tion, mm .
point S of the mm (in modulus
No. = stamp after | (measured . . Note
= stamp un- removal of | at existing | SOmversion of elastic-
< der the €1 to+10°C) | ity, MPa
km | + ©) the load, tempera- .
load, mm in cm
mm ture)
1 | 307 | 100 | left 481 3.55 1,26 0,076 170 29.08.2016
2 1307 | 220 | left 6.60 5.28 1.32 0.079 162 rut
3 | 307 | 220 | left 3.58 2.59 0.99 0.059 216 without rut
4 | 308 | 577 | left 5.26 4.45 0.81 0.049 265
5 | 308 | 577 | right 5.43 4.65 0.78 0.047 275
6 | 309 | 000 | left 4.83 4.00 0.83 0.050 258
7 | 309 | 000 | left 5.80 4.63 1.17 0.070 183
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Analysis of defects on the pavement section. In the course of studies conducted on the section from
km 308+577 to km 309+295 of M-07 Motorway the following defects in asphalt concrete pavement have been
identified: longitudinal cracks, transverse, attenuated, diagonal cracks which are opened to the entire width of
the structure. Left lane (if moving from km 308 toward km 309) was paved with natural bitumen additive and
17 cracks have been formed since putting into operation in 2011. Right lane (if moving from km 308 toward
km 309) was paved with additive of synthetic wax whereon 71 cracks have been formed since the reconstruc-
tion. Longitudinal cracks at the lanes themselves have not been detected, except for the crack along the axis to
almost entire section of the pavement, which separated layers paved with different additives. Table 7 and Fig.s
6-7 show static processing of data of determination of the distance between cracks on the sections with syn-
thetic wax and natural bitumen additives.

Conclusions and References. According to the results of studies it was determined that when adding
the natural bitumen, softening point increases linearly by 0.7°C when adding 1% of the natural bitumen, and
penetration decreases logarithmically. Compressive strength raises 1.3-1.7 times at the temperature 20°C and
1.4-2 times at the temperature 50° for the natural bitumen and synthetic wax accordingly.

Linear dependence of the compressive strength increase at a temperature +20°C and +50°C for the
asphalt concrete of type A against content of the natural bitumen Selenizza SLN 120 in percent by mass from
the mass of bitumen BND 60/90 is observed.

During visual inspection of the pavement condition it was identified that at the section with SMA-20
modified with natural bitumen there generated 7 times less defects than at the section of pavement modified
with synthetic wax.

This evidences that in this case asphalt concrete pavement modified with natural bitumen is more effi-
cient than the pavement modified with synthetic wax.

Table 7 — Statistic data about quantity and frequency of cracks on the surface
Tabmuns 7 — CtaTUCTHYHI TaHi KiJTBKOCTI Ta YaCTOCTI TPIIIMH Ha MOKPUTTI

Additive Synthetic wax Natural bitumen Transverse cracks to the en-
(transverse cracks) (transverse cracks) tire width of the pavement
Quantity of data 71 17 11
Maximum distance be- 50.00 262.50 262.50
tween cracks, m
Minimum distance be- 1.00 3.00 3.00
tween cracks, m
Scale 49.00 259.50 259.50
Average distance between 10.00 48 47 6127
cracks, m
Standard 9.387 77.726 88.385
Variation coefficient 93.87 160.36 144.25
0,60
0,50 \

g

£ 0,40 y = 241081907

s R2=10.8933

< 0,30 3

g 0,20

g N

§ 0,10 =

£ 0,00 "\r\ —

= 0 5 10 15 20 25 30 35 40 45

Distance between cracks, m

Figure 9 — Frequency of falling into determined interval (distances between cracks) for the section with syn-
thetic wax additive
Pucynok 9 — YacricTh monalanHs B 3aJaHMH iHTepBaJ (BiACTaHI MK TPIITMHKAMHN) IS JUISTHKH 3 JJ0OABKOIO
CHHTETUYHOTO BOCKY
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Figure 10 — Cumulative curve of distribution of distances between cracks for the section with synthetic wax
additive
Pucynox 10 — [aTerpansHa KpuBa po3MOIiTy BiICTaHI MIXK TPIIIMHAMH JUTS TIJISTHKA 3 TOOABKOIO CHHTETHY-
HOT'O BOCKY
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AHoTanis. Y ngaHiii poOOTi HaBeJCHI JaHi eKCIIEPUMEHTATLHO-aHATITHYHUX JTOCIIKEHHS BIUTUBY MO-
nudikaropiB Ha (i3MKO-MexaHiYHa BIACTHBOCTI ac(albTOOETOHY Ta Ha BIacTUBOCTI OiTymy. Bu3HaueHa
e()eKTUBHICTh BUKOPHCTAHHS CHHTETUYHOT'O BOCKY Ta MPUPOIHOI0 OITYMY MPH PEKOHCTPYKIIii aBTOMOOLIBHOT
JIOPOTH.

['ooBHMM MUTAHHSAM JAaHOTO JOCTIDKEHHS CTajO BU3HAUYEHHs eQEeKTHBHOCTI MOAU]IKaTOpiB OiTyMy
Ta acarbTOOETOHY, a caMe BCTAHOBJICHHS NMPUYHHU PYWHYBAHHS TOKPHUTTS BIAIMNTOBAHOTO NPH BBEJCHHI
JIBOX Pi3HUX 100aBKO B ac(habTOOCTOH il Yac PeKOHCTPYKIIT. [iISHKH SIKI BIAIITOBaHI CYMIXHO OJIHA OJIHIH
Ta TPOCITY>KUIN OJTHAKOBUH CTPOK 1 Ha SIKi 3MIIHCHIOIOTHCS BiJTHOCHO OJTHAKOBI CHICTEMATHYHI HAaBAaHTAXKCHHSI.

Ob6cTexeHHs Oylio HanpaBlIeHe Ha BU3HAYCHHS eeKTUBHOCTI Moan(ikaTopiB OiTyMy Ta acdanbTode-
TOHHOI CYMIIII, IO 3HAYHOIO MIpOI0 MOXKE BINTMHYTH Ha €KOHOMIYHY BHTITHICTH 3aCTOCYBAaHHS T00aBOK,
OCKIUJIBKHM JIa€ TOHATTS MPO T€ AK 3MIHIOIOTHCS (PI3UKO-MEXaHIYHI XapaKTepUCTUKN BUXITHOTO MaTepially B
3aJIeKHOCTI BiJl BIICOTKY BMiCTYy 100aBOK Ta iX BIMB Ha JOBIOBIYHICTH MMOKPUTTS.

3a pe3yiapTaTaMu JOCHIPKEHb BCTAHOBJICHO, IO TP M00aBIIl MPUPOTHOTO OITYMy TemIiepaTrypa
PO3M’SIKIIEHHST 3pocTae 3a JiHiHHUM 3akoHoM Ha 0,7°C mipu nomasanHi 1% npupogHoro 0iTyMy a meHeTpamis
3MEHILYETHCS 32 JIOrapu(MiuHUM 3aKOHOM. MilHICTh Ha CTUCK 3poctae B 1,3 — 1,7 pasu npu Temmeparypi
20°C Tta 1,4 — 2 npu temneparypi 50°C BiInoBigHO AJIS NTPUPOIHOTO OITYMY Ta CHHTETHYHOTO BocKy. Cro-
CTEpIraeThes JiHIHA 3aJIEKHICTh POCTY MILIHOCTI Ha ¢cTHUCK 1IpH Temmepatypi 20°C ta +50°C acdanpTodeToHy
Uy A Bin BMmicTy mpupogHoro Oitymy Selenizza SLN 120 y BimcoTkax 3a macoro Big macu O6itymy BHJI
60/90.

[Tix gac mMpoBeneHHS Bi3yaJIbHOTO OOCTEXEHHS CTaHYy MOKPHUTTA OYyJI0 BHSIBJICHO, IO HA IJISHIN 3
IIMA 20 Moau(ikoBaHOTO MPUPOJHUM OITYMOM YTBOPHJIOCH B 7 pa3iB MeHIle AS(EKTIB, HK Ha JUISHI
KOHCTPYKLii, MOIU(IKOBAHOTO CHHTETUYHUMH BOCKaMH.

Lle cBimuuTh MPO TE, 10 B JAHOMY BHUIMAIKY ac(halbTOOCTOHHE MOKPHUTTS, MOAU(IKOBAHE TPUPOIHIM
0iTyMOM, BUABUIIOCS O1IbII €()EKTUBHUM, HIJK IOKPUTTS MOAM(DIKOBAHE CHHTETUYHUM BOCKOM.

Kirouosi cioBa: mogudikarop, npupogauuii 0iTyM, achaibToOCTOH.
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